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The photograph shows six Stands 
of a 4-high 96in. continuous hot 
plate mill equipped with Timken 
high-duty tapered roller bearings 
on the roll necks. 


The Timken Bearings are 46} in. 
outside diameter and provide a 
mill capacity of more than twelve 
million pounds at mill-speed. 
The inset photograph shows a typical 
four-row Timken tapered roller 
bearing ‘as applied to a roll neck. 
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Timken Bearings are in extensive use in Rolling Mills, 
as with their high load capacity and freedom from 
wear they eliminate the troubles common to plain 
bearings and permit increased accuracy at sustained 
high speeds without interruption. Impressive power 
savings, dependable performance, and long life are 
ensured by specifying a ‘‘ Timken equipped ’’ ‘mill. 











BRITISH TIMKEN LTD., Cheston Road, Aston, BIRMINGHAM 


Telephone: East 1321 (6 lines) Birmingham. Telegrams: Britimken, Phone, Birmingham. 
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A Seven-Day Journal : 


The Anglo-French Trade Agreement. 


THE new trade agreement between France and 
Great Britain reverts to conditions that existed before 
the beginning of the year, when France initiated her 
policy of individual bargaining with three-quarters 


of the import quotas previously allotted to different | 


countries. It also relaxes certain other restrictions 
in &@ manner that should help to clear away some of 
the irritation that has caused much harm to 
international relations. One of the concessions is 
a supplementary quota of coal in exchange for pit 
props, which means a partial return to the trading 
conditions which prevailed when British colliers left 
Bordeaux with pit timber as freight. The coal quotas 
were disastrous for ports like La Pallice and Bordeaux, 
and they ruined the trade in pit props from the 
Landes. On their side, the French have obtained a 
remission of certain embargoes on agricultural 
produce, and the suppression of the supplementary 
reprisal tariff of 20 per cent. on luxury goods, so 
that they have no reason to be dissatisfied with the 
bargain. The real value of the agreement lies in 
the acceptance by the French of a more flexible 
method of exchanges between the two countries 
than at first seemed possible, but it will have little 
value if licences to import into France continue to 
be granted under conditions which are too often a 
hindrance to trade. French importers of British 
goods complain of interminable formalities and costly 
delays, and the uncertainty of obtaining licences 
they are entitled to from a commission which is 
strongly representative of French industries. So 
long as quotas continue to form the basis of inter- 
national exchanges, they should not be subjected to 
arbitrary formalities, and if there is to be any develop- 
ment of foreign trade, British manufacturers should 
be able to export the quantities allotted to them by 
a particular country when and how they please. 
Negotiations for treaties of commerce should take 
into account the question of simplifying methods of 
controlling import quotas. 


sO 


An Admiralty Electrical Engineering 
Appointment. 


THE Admiralty announces that Mr. A. D. Constable, 
the Assistant Director of Electrical Engineering, has 
been appointed Director of Electrical Engineering, 
in succession to Mr. William McClelland, who 
retires on October Ist, 1934. 
entered the Admiralty service in 1903 as an electrical 
engineer, and was trained outside the Service, was 
electrical engineer at Bermuda and Gibraltar dock- 
yards from 1904 to 1913, when he was appointed to 
the Admiralty under the late Mr. C. H. Wordingham, 
then head of the Electrical Department. He became 
Assistant Director of Electrical Engineering under 
Mr. McClelland in 1918, and Deputy in 1922. Mr. 
McClelland, who retires at the age of sixty-one, 
entered the electrical engineering profession at the 
Manchester Corporation electricity works in 1893, 
and was principal assistant to the late Mr. C. H. 
Wordingham when he was in consulting practice in 
Manchester. He was appointed to the Admiralty 
in 1903, and from 1906 to 1918 was assistant to the 
Director of Dockyards, Sir James Marshall, for elec- 
trical engineering work. 


The Late Squadron-Leader S. B. Collett. 


Tue Auxiliary Air Force and commercial flying 
have alike suffered a great loss by the death of 
Squadron Leader Stanley Beresford Collett, a son 
of the Lord Mayor of London and the Lady Mayoress, 
which unfortunately took place in an aeroplane 
accident at Hendon on Saturday last, when a Hart 
aircraft was endeavouring to effect a forced landing 
on the aerodrome in difficult circumstances. Squadron 
Leader Collett had commanded the City of London 


Mr. Constable, who | 


| the first of its kind in Great Britain, last year. 


| The unfortunate accident which led to his untimely 


Se , F 
Air Services, Ltd., which company was formed 


four months ago. He was born in 1896, and was at 
school at Bishop’s Stortford College when war broke 
out. He served in the Army and the Air Force 
during the war, and retired from the R.A.F. in 1921. 
As assistant secretary of the Great Western Railway 
Company he found opportunities to impress upon 
| the railway authorities the value of air transport 
and its competitive nature. It may be said that it was 
largely due to his influence that the Great Western 
Railway Company decided to start an air service, 
The 
service was extended this year, and Mr. Collett had 
the satisfaction of seeing its traffic steadily increase. 


death was the first which has occurred in fifteen 
Royal Air Force displays at Hendon. 


The Government and Shipping. 


In the House of Commons on Tuesday afternoon, 
July 3rd, the Right Hon. Walter Runciman, the 
President of the Board of Trade, made the long- 
awaited statement with regard to the plans of the 
Government to assist British shipping. After dealing 
briefly with the world shipping position and touching 
upon the special problems of tankers and coasting 
tonnage, Mr. Runciman said the Government was 
prepared to ask for a grant of £2,000,000 for vessels 
carrying tramp cargoes under tramp conditions on 
the condition that it be used for defensive purposes. 
This subsidy would be used to secure the abolition 
of foreign subsidies and the greater employment 
of British shipping and of our seafaring classes. 
Such a defensive subsidy could be given only on 
condition that the shipowners formulated a scheme 
satisfactory to the Government. Such a scheme, he 
said, must prevent as far as possible the money from 
being dissipated by the domestic competition of 
British ships carrying tramp cargoes, and ensure that 
it was effectively directed to securing the greater em- 
ployment of British tramp shipping at the expense of 
foreign subsidised shipping. With regard to the 
scrapping of older ships, the Government had been 
impressed by the improvements which had been made 
in the form and propulsion of ships, and it was pre- 
pared to place at the disposal of the shipping industry 
financial help on favourable terms for scrapping older 
British cargo tonnage and providing a small quantity 
of up-to-date cargo tonnage, either by the construc- 
tion of new, or the modernisation of existing vessels. 
The Government would continue to consider Imperial 
and international means of placing shipping generally 








Squadron since 1931, and he was a director of Railway 





on an economic footing. 


The Late Mr. Walter Gibb Gray. 


By the death of Mr. Walter Gibb Gray, the 
managing director of the Steel Company of Scotland, 
Ltd., which occurred in Glasgow last week, the 
Scottish steel industry has lost a pioneer worker and 
an industrial leader of outstanding ability. Mr. Gray, 
who at the time of his death was over seventy years 
of age, was born at Coatbridge, and spent the early 
years of his life in the steel and coal industry. In 
1891 he joined the Calderbank Steel and Coal Com- 
pany, and when that company was taken over by 
James Dunlop and Co. became its managing director. 
In 1920 a group of shipbuilders on the Clyde decided 
to purchase for its own use the undertaking of the 
Steel Company of Scotland, and Mr. Gray was invited 
to become the managing director of the firm. He took 
a leading part in keeping up to date the various plants 
of the company, and it is claimed that he made the 
Blochairn Works of the company in Glasgow one of 
the best equipped in the country. Mr. Gray was a 
director of United Collieries, Ltd., the Bent Colliery 
Company, Ltd., and Fullerton, Hodgart and Barclay, 
Ltd., of Paisley. He took a prominent part in the 
work of the National Committee which in 1932 was 
appointed to prepare a scheme for the reorganisation 
of the iron and steel industry. Just before Mr. Gray’s 
illness and his subsequent death it was announced 
that, with a view to co-ordinating further the develop- 
ment of the Scottish steel industry, Sir James 


officially announced that that offer has been accepted, 
and that the deal will in the near future be completed. 
We are given to understand that it is the intention of 
Sir James Lithgow to work towards a co-ordination 
of interests which will permit of the production of a‘ 
plentiful supply of cheap steel on an economic basis, 
but that it is not intended meanwhile to make any 
alteration in the management or in the production 
arrangements of the Steel Company of Scotland, 
which forms such an important unit in the Scottish 
heavy engineering and shipbuilding industry. 


The Junior Institution of Engineers 


In connection with the Junior Institution of Engi- 
neers’ Jubilee Celebration, an inaugural luncheon to 
honour Past-Presidents, Vice-Presidents, and dis- 
tinguished guests was held at the Hotel Victoria, 
Northumberland-avenue, on Wednesday, June 27th, 
and was followed in the afternoon by @ service at 
St. Paul’s Cathedral, attended as an act of thanks- 
giving for fifty years of steady progress and attain- 
ment. Later in the afternoon the Lord Mayor and 
Lady Mayoress (Sir Charles Collett and Lady Collett) 
entertained the members and ladies to tea at the 
Mansion House, whilst in the evening there was a 
conversazione at which Engineer-Captain Edgar C. 
Smith delivered a lecture on “‘ Maudslay, Sons and 
Field and the Royal Navy.’”’ By the courtesy of the 
Director of the Science Museum, a special collection 
of exhibits connected with Maudslay, Sons and Field, 
Joseph Whitworth, and other pioneers which were 
associated with them, was assembled and displayed 
in one of the galleries. On Thursday, June, 28th, the 
members paid a visit to the Cricklewood works of 
Smith’s English Clocks, Ltd., where they were 
given tea. The seventh quadrennial Gustave 
Canet Memorial Lecture, entitled “‘The Engineer 
and Civilisation,” and commemorating the pre- 
sidency of Monsieur Gustave Canet in 1907-08, was 
delivered by Sir Frank Smith in the evening at the 
Royal Society of Arts, and was followed by the 
presentation to him of the Gustave Canet Gold Medal. 
The proceedings were brought to a close by a festival 
dinner and dance at the Hotel Metropole on Friday, 
June 29th, at which, as at the other functions, Mr. 
W. J. Tennant, the President, was in the chair. Mr. 
W. A. Tookey performed the duties of toast-master 
at the dinner in the best spirit of the “ Juniors.” 


A National Maritime Museum. 


In introducing the second reading of the National 
Maritime Museum Bill in the House of Commons on 
Friday, June 29th, Mr. Ormsby-Gore, the First 
Commissioner of Works, said that the Bill provided 
for the setting up of a National Maritime Museum in 
buildings at Greenwich, which include the Queen’s 
House, completed in 1635 by Inigo Jones, and the 
Greenwich Hospital School, recently vacated. The 
task of preserving and adapting the buildings to the 
needs of the Museum were being carried out and the 
cost, some £29,000, would be generously defrayed by 
Sir James Caird. Sir James, he said, had contributed 
largely towards the restoration of the ‘‘ Victory ” and 
the ‘‘ Implacable ” and had placed at the disposal of 
the Museum several valuable collections of naval 
paintings and ships’ models which had exceeded in 
cost £300,000. When the Queen’s House had been 
restored, and the whole site laid out as park land 
overlooked by the Observatory, the setting of the new 
Museum could not be bettered. Progress would 
largely depend on the first Board of Trustees, and 
every effort had been made to create a strong team 
representing all maritime interests. He announced 
that the following gentlemen had consented to serve 
on the new board :—Earl Stanhope, Chairman, 
Mr. R. C. Anderson, Admiral of the Fleet Ear! 
Beatty, Sir William Berry, Sir James Caird, Captain 
H. F. David, Admiral Sir George Hope, the Earl of 
Ilchester, Sir Frederick Kenyon, Sir Percy Mackinnon, 
Admiral Sir Herbert W. Richmond, and Mr. Walter 
Runciman. The post of the first Director had been 
offered to Professor Calendar, Professor of History 
at the Royal Naval College, Greenwich, whose 
enthusiasm and scholarship in all matters appertaining 





Lithgow had made an offer for the whole of the shares 
of the Steel Company of Scotland, Ltd. It is now 





to naval history were well known. 
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GRAMPIAN HYDRO-ELECTRIC SCHEME: TUMMEL DEVELOPMENT 
BALFOUR BEATTY AND CO., LTD., LONDON, ENGINEERS AND CONTRACTORS 
(For description see opposite page.) 
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FIG. 2—CONTROL WEIR AT LOCH RANNOCH END OF RIVER TUMMEL 
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The Grampian Hydro-Electric Power 
Scheme: Tummel Development. 


No. I. 


Sie’ GH electric current from the Grampian 
hydro-electric power scheme first became available 
for public supply as long ago as November, 1930, the 
linking-up of the Rannoch power station to the 
national grid at Aberfeldy only signalised the com- 
pletion of the first stage of a scheme which will 
eventually be able to carry a load of 110,000 H.P. It 
will be recalled that the Grampian Electricity Supply 
Company is authorised to make use of a total catch- 
ment area of 417-7 square miles, partly in Inverness- 
shire and partly in Perthshire, over which the annual 
rainfall varies between 50in. and 100in. The first 
stage works completed in 1930 brought under control 

















downstream. This dam forms a reservoir about 
five-eighths of a square mile in area and diverts 
the water into an aqueduct, which, following the 
contour of the hillside above the river valley for 
another 3 miles, brings it to the forebay structure. 
Thence two steel pipes carry the water to the Tummel 
power-house situated on the banks of the river below. 
The head available is 170ft. and the water is finally 
discharged back into the river. 


THe ContTrot WEIR. 


According to the Act empowering the Grampian 
Electricity Supply Company to carry out the neces- 
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Fic. 4—GENERAL MAP OF GRAMPIAN ELECTRICITY SUPPLY COMPANY’S AREA 
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the waters from 75-26 square miles. A dam was built 
at the southern end of Loch Ericht and its water 
level raised to 1165ft. above O.D., thence a tunnel 
was driven and a pipe line constructed to lead the 
water to a power station situated near the western 
end of Loch Rannoch. Various other minor works, 
designed to divert the waters of a number of streams 
into Loch Ericht, were also carried out. On the 
accompanying map—Fig. 4—which is reproduced 
from articles we published on August 7th, 1931, and 
in the following issues, the works completed in the 
first stage are shown in full black lines. Under later 
stages, at present only planned, the waters from 
Lochs Garry and Duin and from Lochan T. Seilich 
will be diverted into Loch Ericht through conduits 
or tunnels, and by the building of a dam at its northern 
end the level of the last-named loch will be raised 
further to 1180ft. above O.D. 

All these works, it will be observed, relate to the 
northern part of the catchment area. In the south- 
western corner there is, however, a large area which 
cannot conveniently be drained into Loch Ericht. 
The waters from Loch Ba and Loch Laidon and their 
tributary streams flow directly into Loch Rannoch. 
The normal water level of Loch Rannoch, moreover, 
stands at 668ft. above O.D., so that a considerable 
fall of the water that has already passed through the 
power-house from Loch Ericht is still available. To 
utilise the water flowing out of Loch Rannoch the 
Tummel development, shown on the map in the south- 
east corner of the catchment area, has now been 
completed by Balfour, Beatty and Co., Ltd., the 
engineers and contractors for the scheme, to whom we 
are indebted for the information in this article. Mr. 
W. T. Halcrow was advising civil engineer to the 
Grampian Company. The Tummel works have 
increased the catchment areas brought under control 
by 209 square miles. 

Close to the outlet of the river Tummel from Loch 
Rannoch a control weir has been built. From this 
point, as will be seen from the map reproduced in 
Fig. 1, page 2, the water passes down the river 
channel, which for part of the distance has been 
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sary works, Loch Rannoch can be used for storage 
purposes between the levels 664ft. and 672ft. above 
O.D. Its area is 7-3 square miles and the storage 
capacities at various levels are given in the following 
table :— 


Level. Millions of cubic feet. Kilowatt-hours. 
OiBss a de teeceew REE cae shi. SE 
Mk? cre, cece ob 813-5 2,260,000 
665 .. maa aa WP wesc na 563,000 
Oe ees a er Minimum level 


loch. The control weir is situated a few hundred yards 
below the loch and a drawing of its arrangement in 
plan is reproduced in Fig. 2 on page 2. It is 
designed to regulate the flow of the water down the 
river, and is a concrete structure with three sluice 
gates, one of which is shown raised in an engraving 
in our Supplement. These sluice gates, as were all 
the sluices and many of the valves, were supplied by 
Glenfield and Kennedy, Ltd., of Kilmarnock. Each 
gate is 40ft. wide and is counterbalanced by weights 
concealed in the hollow concrete piers, a drawing of 
one of which is reproduced. The foundations consist 
of a reinforced concrete floor 15in. to 2ft. in thickness, 
according to situation, founded on the gravel bed of 
the river. Sheet steel piling of the universal joint 
type is driven to level 638ft. above O.D. on the up- 
stream side and 643-5ft. above O.D. on the down- 
stream, and the top of the piling is embedded in the 
concrete slab. The sill of the gates is at level 661ft. 
above O.D. About 18ft. below the gates the floor has 
a transverse 9in. vertical step to dissipate the velocity 
of the water passed by the gates and reduce its scour- 
ing action on the gravel bed of the river beyond the 
floor. Beyond the downstream edge of the floor further 
protection is provided by stone pitching extending for 
another 15ft. The sluice gates are 11ft. high and are 
electrically operated from the operating deck, which 
carries at each end a small shelter. The southern of 
these two shelters houses the electrical equipment for 
the gates, the gate position recorders, water level 
instruments, and the telephone connecting with the 
intake dam and power-house. 

On the north side of the sluice gates there is a spill- 
way 146ft. long, with its sill at level 672ft. above O.D., 
which finishes against a concrete abutment and a short 
earth embankment with a concrete core wall. The 
main approach channel above the spillway is exca- 
vated to 670ft. O.D., rising thereafter another foot 
towards the concrete spillway. 


At the north end of the spillway the ground is 
sloped up to the level of the top of the embankment, 
680ft. above O.D. The concrete core wall of the 
embankment penetrates 3ft. to 4ft. below the original 
ground level and extends 100ft. from the end of the 
spillway and is 18in. wide. As under certain water 
conditions the head through the sluice gates may 
become too great for fish to get through, a fish ladder 
of four pools has been built on the north side of the 
sluice gate structure. 

In such country as that in which the Grampian 
power scheme is situated it is very necessary that any 
permanent structures shall harmonise with their 
surroundings, and full consideration was given to 
this when the choice of designs for the control weir 
was being made. It was felt that the naked steel of 
the usual truss type of operating deck would be out 
of place in a Scottish valley, and a construction con- 
sisting of two 24in. joists completely encased in 
concrete was adopted, the concrete work being panelled 
and the 40ft. spans cambered Qin. on the bottom 
flange. 
































Krntocw RannocH Roap BRIDGE. 


Some 800ft. below the control weir the river 
Tummel is crossed by an ancient structure known as 
the Kinloch Rannoch road bridge. This bridge was 
built in 1760 and consists of four arches in stone 
masonry, each having a span of 40ft. to 50ft. Since 
it crosses the river at that part of its course which is 
being deepened by about 4ft., it was necessary to 
protect the foundations of the piers and abutments 
against erosion and scour. The work turned out to 
be more difficult than had been expected, for when it 
was put in hand it was discovered that the founda- 
tions of the structure did not extend more than Ift. 
below the bed of the river. Owing to the precarious 





The figures in the last column are calculated on the 
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nature of the original construction—it is amazing 
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basis of 10 kW per cusec. The original level of Loch 
Rannoch was taken as 668ft. above O.D., but before 
the construction of the control weir its level varied 
between 667: 5ft. in the summer and 676ft. during the 
winter floods. In order that full advantage might 
be taken of the minimum storage level the bed of 
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the river Tummel has been deepened by about 4ft. 





deepened, to an intake dam at Dunalastair, 4 miles 


for a distance of about a mile from its outlet from the 
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to think that with such foundations the bridge has 
managed to withstand the floods and storms of over 
170 years—the work had to be carried out with very 
great care. An encircling concrete wall has been 
built around the foundations of each of the piers and 
a concrete floor has been laid across the river in the 
two central spans. While the work was being carried 
out no measurable settlement of the bridge took place, 
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and it is now, thus securely protected, in a safer con- 
dition probably than it has ever been in the past. 


THE IntTAKE Dam. 

From the control weir at Loch Rannoch the water 
tlows along the river channel for about 4 miles to the 
intake dam at Dunalastair. At the point chosen 
this dam raises the water level some 30ft. above the 
bed of the river, and it creates a reservoir with an 
area of about five-eighths of a square mile, and a 
storage capacity sufficient to balance the daily demand 
for water at the power house. Curiously enough the 
reservoir is almost entirely confined to an area 





Owing to the lack of experimental and test informa- 
tion on the level at which such syphons would prime, 
only an approximate estimate could be made. It 
was considered that priming should occur when the 
water level above the throat was between 6in. 
and 7in. in the smaller syphons and 8in. and 10in. 
in the larger, but actual tests showed appreciably 
lower figures at 5}in. and 7}in. respectively. There 
is therefore a small flow of water over the spillway 
before the syphons can start to operate. The two 
smaller syphons are estimated to have together a 
capacity for discharging 850 cusecs and the two larger 
1700 cusees, giving a total capacity of 2550 cusecs. 





In some of the tone engravings a concrete structure 
is visible on the north side of the river. This is a 
fish ladder of eighteen pools, each 30ft. long by 14ft. 
wide by 4ft. to 6ft. deep. The fall from pool to pool 
is 18in., and the pools are connected by weirs 6ft. 
wide and placed on alternate sides of the cross walls. 
About half-way down, the ladder turns through 
180 deg., and its lower end is a short distance below 
the spill- way portion of the dam. 

As the water levels in the reservoir will be variable 
to the extent of 3ft. under normal and to a slightly 
greater degree under flood conditions, the three top- 
most pools, which are all situated on the upstream 
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situated nearly a mile upstream of the dam with which 
it is connected by a comparatively narrow gorge. 
A good rock foundation for the dam was found below 
this gorge. 

It is at this point, as an examination of the several 
photographs of the structure reproduced in the Supple- 
ment and of the engraving, Fig. 3, will show, that the 
water is diverted into the Tummel aqueduct on the 
south side of the river. The spillway of the intake 
dam is at level 650ft. above O.D., and since the level 
of the water in the aqueduct is 4ft. lower, the differ- 
ence represents the storage capacity of the reservoir, 
and amounts to 46-4 million cubic feet or about 
128,000 kW-hours. In the river part of the dam there 
are two main steel sluice gates, each 25ft. wide by 
25ft. high, which can be used either for draining the 
intake dam reservoir, or, if necessary, for passing 
the heavy floods which are experienced at certain 
times of the year. The sluice gate sill level is at 
626ft. above O.D. In a manner similar to that of the 
control weir structure, the gates are counterbalanced 
by weights travelling in vertical wells in the piers. 

An elevation of the central pier and two cross 
sections of the dam are reproduced in Fig. 3 on 
page 2. From the gate sill level to the rock founda- 
tion below the piers the concrete is carried down in a 
parabolic curve to river bed level. The gates are 
electrically operated from the operating deck at 
level 680ft. above O.D. As in the case of the control 
weir, and with the same object in view, the operating 
deck is constructed of rolled steel beams encased in 
concrete designed to give a pleasing appearance which 
will harmonise with the surroundings. That the 
structure is entirely satisfactory on this account 
may be judged from the photographs reproduced 
on this page. 

The concrete spillway section is situated on the 
north side of the river sluice gates. It is about 70ft. 
long and its sill level is at 650ft. above O.D. From 
foundation level, as will be seen from the section 
reproduced on page 2, the structure is about 30ft. 
high. In order that it shall be unnecessary to raise 
the sluice gates to allow small floods to pass four 
syphons have been built into the dam structure, a 
section through one of them being reproduced on 
page 2. Of these four syphons two have a throat 
dimension of 6ft. wide by 3ft. high, and the others 
are larger with corresponding dimensions of 8ft. 
wide by 4ft. high, the suction head being 16-75ft. 
and 22-25ft. on the smaller syphons, and 23ft. on the 
larger ones. In every other respect except size they 
are identical. 

The lower edge of the throat of the syphon shown 
in the drawing is 3in. below the sill level of the spill- 
way of the dam and a slight flow through the syphon 
therefore begins to take place before the spillway is 
flooded, but the syphon does not prime until the 
water level has risen further. 

The priming is made automatic by means of a tooth 
piece on the upstream wall of the outlet of the syphon. 
This projection is so arranged that when the flow 
across the throat sill of the syphon has become great 
enough the water is flung across the pipe and seals it, 
the air in the syphon being entrained. About one 


minute after priming the syphon is running full bore. 
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One of the engravings on this page shows the two 
larger syphons discharging. By means of a special 
construction at the outlet end, the “jet” is dis- 
charged at 40 deg. across the river to keep it clear 
of the fish ladder entrance a short distance below this 
point. 

In order that the syphons shall not automatically 
come into operation unnecessarily as soon as the 
water on the upstream side has reached a certain 
level, the air inlets are provided with a telescopic 
end piece which may be lowered into the water or 
raised above it through a range of about 18in. This 
allows the priming of the syphons to be controlled, 
and gives a ready means of stopping or starting the 
syphons as desired. 








-INTAKE DAM AND FISH LADDER 


side of the dam, are constructed with submerged 
connecting openings adjustable to size by steel plates. 

On the south side the water from the reservoir is 
diverted through screens to a sluice gate control, with 
two gates each 14ft. wide by 12ft. high. An auto- 
matic float operated device controls the gates and 
ensures that just enough water is passed through to 
maintain the correct level in the aqueduct. At the 
upstream end of the screens there is a house for the 
storage of small-mesh screens required at certain 
times of the year, and there is a travelling gantry 
for placing a spare screen behind the main screens 
when the latter are lifted for cleaning. A photograph 
of the intake sluices is reproduced in the Supplement. 

(To be continued.) 








The Engineer and Modern Civilisation.’ 


By Sm FRANK SMITH, K.C.B.., 


INTRODUCTION. 


AM greatly honoured by the invitation extended 
to me to address this distinguished gathering. 

The subject of the address was left entirely open to 
me, and for a long time I hesitated ; should I speak 
to you on. a special branch of engineering, as past 
Gustave Canet lectures have done, or should I address 
you on some more general aspect ? Before deciding, 
I read once again the addresses of past Gustave Canet 
lectures ; Sir Trevor Dawson’s paper on *‘ The Engi- 
neering of Ordnance ” I thought most appropriate for 
the occasion, and I was tempted to address you on an 
allied subject, namely, ‘‘ Engineering Ballistics,” a 
subject of which I have some knowledge. An alter- 
native subject was that most remarkable artillery of 
all, the disintegrating radium particle, which sends 
out its projectiles at many thousands of miles a 
second. But I concluded that such a subject would be 
of too specialised a character, and eventually I decided 
to choose a very general subject and to address you 
on * The Engineer and Modern Civilisation.” 

I cannot, of course, do more than touch on a few 
of the more important aspects as I see them. I shall 
endeavour, in the ‘first place, to give you my impres- 
sions of the engineer of to-day and compare him with 
the engineer of hundreds of years ago; then I shall 
present a brief record of achievements of the civil, 
mechanical, and electrical engineers; a kind of 
quantitative picture of the materialistic culture of our 
time which has resulted from their labours. Finally, 
I shall deseribe the scientific evolution of the steam 
engine and internal combustion engine and the engi- 
neer’s part in increasing food supplies. 

THE ENGINEER oF To-DAyY. 

For some time I was at a loss how to define the 

engineer of to-day, but eventually I found that Lord 
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Macaulay, over a hundred years ago, had described 
the man about whom I wish to speak as ‘‘ he who 
moulds things’ in contradistinction to the philo- 
sopher, whose object was “ only to mould words.” 
Before Macaulay’s day, and before science had gained 
any appreciable status, the engineer had ‘‘ moulded 


things’’; he had constructed magnificent roads, 
built fine waterways, erected massive cathedrals, 


extracted metals from their ores, invented valuable 
tools such as the lathe, and built carriages and ships. 
All these were done without a knowledge of science, 
and one can but conclude that the structural engineer 
of early times, either consciously or subconsciously, 
followed the principles which Nature pursues in 
creating her own structures. If we examine one of 
Nature’s structures, such as that of a corn stalk, 
or the shell of a snail, or the wings of a bat. we observe 
that Nature designs her structures with a minimwn 
of material to withstand the stresses to be borne, and 
the most expert mechanical engineer of to-day, if he 
possessed complete knowledge of the mechanism of 
stress and was aware of all the properties of all 
materials, would probably be able to design nothing 
so good and certainly nothing better for the purpose 
than the shell of a snail. No doubt our engineer 
forefathers possessed also that wonderful intuition 
which so many engineers possess to-day, and no 
doubt they profited by their failures as well as by their 
successes. We know that they made mistakes at 
times ; their bridges collapsed and the roofs of their 
temples fell in, but none so far as | know made mis- 
takes of such magnitude as those set by Gulliver in his 
imaginary travels. If Gulliver had really met giant 
men they would have been robots of steel, for Nature, 
with bone as her structural material, would never 
have designed man magnified ten times knowing 
that such men would not be able to walk. It is 
indeed questionable whether man, if magnified ten 
times in height, breadth, and width, would be able to 
support comfortably his 50 tons weight on his legs 
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of bone, let alone walk. Our forefathers apparently 
knew this and the modern engineer is well aware of 
the fact and has discarded wood for steel in order to 
build bridges of great span. But he knows that there 
is a dimensional restriction on steel bridges, as on 
the size of man with bone, and new and better steels 
are required before the engineer can contemplate 
much greater structures than that of the Sydney 
Harbour Bridge. 

But the engineer of to-day is distinguished from 
his predecessor inasmuch as he is studying structures 
of ultra-microscopic size as well as those of gigantic 
proportions. He knows that the properties of any 
material depend on the properties of the ultimate 
units of which the material is built. He is no longer 
satisfied to measure the hardness of a metal like pure 
copper, but he wishes to know why its hardness is 
what it is. Also why when copper is alloyed with tin 
the resulting bronze is harder than either the copper 
or tin of which it is composed. The engineer of 
Macaulay’s day was satisfied with the fact that the 
bronze was harder; to-day, the engineer seeks to 
find out why, knowing that with such information he 
will be able to produce even better structural materials 
than those now in use. 

Again, our forefathers were aware of Nature’s 
great demonstration of an electrical discharge, 
namely, lightning, and those who studied electrical 
and magnetic phenomena showed how high voltages 
and electrical discharges could be produced in the 
laboratory. Thus they were able to explain how 
lightning was caused. But it was not until after the 
ultimate unit of electricity, the electron, had been 
discovered by those seeking the structure of matter 
that we became aware of those great electrified 
regions surrounding the earth which form the per- 
manent way over which our trains of wireless waves 
travel and a knowledge of which is so valuable to the 
wireless engineer. Fifty years ago the electrical 
engineer was content with a knowledge of Ohm’s 
law and the experimental fact that in general a metal, 
when cold, conducts electricity better than when it 
is hot. To-day we are not so content ; we want to 
know why this difference exists, and to obtain the 
knowledge we must go to the atoms which comprise 
the metal and to the electron itself, and the engineer is 
finding out why. We need not ask “Is it worth 
while ?”’ for past experience shows that it is. Years 
ago, when it was found that light incident on a metal 
surface made it lose a negative charge, the fact 
appeared to be of trivial importance. The engineer 
had to go to the atom to find out why, and when he 
had found out all he could the results were applied 
to the talking picture and other industries. 

The chemical engineer, like the electrical engineer, 
is to-day very anxious to know more of the structure 
of his material. Chemistry itself was not on a 
quantitative basis until John Dalton gave us the 
atomic theory. Dalton was considering the ultimate 
structure of the elements. Later, by the scientific 
study of chemical reactions and examination of the 
products, the chemical industry was built up. To-day, 
the chemist is asking questions about the ultimate 
units of his elements and compounds. He wishes to 
find out the mechanism of chemical change. Years 
ago he believed he knew the composition of water, 
but the chemist of to-day has gone over the ground 
again and discovered heavy hydrogen. What its 
industrial uses may be I do not know, but the 
chemical engineer is preparing to make it in quantity 
ready for the day. , 

Catalysts have been known for many decades, but 
knowledge of the mechanism of catalysis is far from 
satisfactory. In the production of fixed nitrogen 
from the air I understand that thousands of catalysts 
were tried. It was a case of trial and error. Had the 
nature of catalysis been better understood, it is 
certain that much of this experimental work would 
have been unnecessary, and when we know more 
fully how and why catalytic reactions take place, it 
is highly probable that many catalytic processes in 
operation to-day will be replaced by processes which 
are better and cheaper. The chemist of 100 years 
ago differed from the chemist of to-day ; our modern 
chemist not only produces a large variety of chemical 
goods by well-controlled chemical reactions, but he 
is seeking the reasons for the changes which occur, 
and in his investigations he is employing X-rays, 
infra-red spectra, and other tools provided for him 
by the engineer who studies atoms. 

Because of such things the engineer of to-day is 
better defined not only as one who moulds things with 
his hands, but as one who also studies Nature and 
moulds things in accordance with the facts learned. 
The engineer as thus defined includes the scientist 
working in his laboratory as much as the engineer 
who was responsible for the erection of the Forth 
Bridge. 


MODERN CIVILISATION. 


As for modern civilisation, it is impossible for 
me to sum it up as briefly as I have described the 
engineer. Modern civilisation is a very complex 
structure, made up not only of contributions of the 
engineer, but also of much less easily defined con- 
tributions of an idealistic character. The engineering 
culture embraces the sciences, industry and com- 
merce, and the idealistic culture includes the fine arts 


materialistic culture is much more advanced than 
ever before, and it is this which distinguishes so 
markedly our modern civilisation from that of a 
hundred years ago, and even from that when this 
Institution was formed fifty years ago. 

When the historian paints the materialistic side 
of our civilisation, he will, no doubt, emphasise that 
the agrarian pursuits of the people are no longer 
predominant, and that the main feature of our civilisa- 
tion is the mechanisation of practically all our indus- 
tries, including agriculture. He will, no doubt, 
describe the great liners bringing meat and fruit of 
all kinds to our shores in all seasons of the year, and 
from all parts of the world; he will paint pictures 
of our water supplies, and of our sanitary services ; 
of the development of rail and road transport ; of 
our iron and steel works producing girders for the 
building of offices in our industrial towns; of our 
concrete roads and bridges built for rapid transport 
of people, both on pleasure and on business; of 
our streets lit up brilliantly with electricity and with 
compressed gas; of the glaring neon signs, such as 
are seen in Piccadilly-circus ; of our rapid means of 
communication with people in all parts of the world ; 
of our aeroplanes, and of other things, such as our 
picture theatres. 

The historian will, no doubt, claim for the engineer 
that he has made available almost unlimited 
quantities of energy from coal and oil, and high-level 
water, to aid man in the production of commodities 
even to a surplus ; that he increased the standard of 
living ; gave more leisure to all classes, and helped 
to eradicate many diseases, such as cholera, by the 
excellence of his water supplies and his sanitary works. 

The composite picture of these many aspects of 
our civilisation is, indeed, a complex one. Many 
call it the second industrial revolution, but the 
structure on which it is based is the same as that of 
the first industrial revolution, namely, the prime 
mover. Some there are who call it the age of flying, 
or that of the motor car, or of the automatic machine. 
Others call it the age of electricity. It is, I think, well 
to examine the picture more carefully to see if there 
are any outstanding features not readily seen by the 
untrained eye. There are some who ask whether 
the picture is made up of accidental happenings. 
I think the reply to these is best given by looking 
at the picture through glasses of various tints. Let 
us look at it first through the spectacles of the elec- 
trical engineer, the civil engineer, and the mechanical 
engineer. 


THE PICTURE OF THE ELECTRICAL ENGINEER. 


If an electrical engineer were asked to describe 
the engineer’s picture of to-day, he would probably 
disregard all that portion of the picture more than 
a hundred and fifty years old. He would emphasise, 
as well he might, that it is only a little more than 
a hundred years ago—-in November, 1831, to be 
exact—that Faraday discovered the principle of 
electro-magnetic induction, and on this principle all 
modern electric motors and dynamos are based. 
How much electrical machinery there is in use in 
this country to-day I do not know, but the electrical 
engineer would probably tell us that in 1930, the 
last year for which we have complete returns, the 
output of electrical machinery in Great Britain was 
valued at over £21,000,000, compared with something 
practically zero fifty years ago, and the total output 
of the principal electrical products exceeded 77 million 
pounds. - He would probably call attention to the 
work of Maxwell, who studied Faraday’s results, 
and put forward the theory that light was an electro- 
magnetic phenomenon. Hertz, you will remember, 
demonstrated the validity of Maxwell’s theory, and 
this led, through Marconi, Lodge, and others, to 
wireless telegraphy and telephony, that wonderful 
development which has made the world seem so very 
small. Of wireless apparatus alone, excluding valves, 
nearly £7,000,000 worth were made in Great Britain 
in 1930, and over £6,000,000 worth of primary 
batteries and accumulators were constructed. The 
electrical engineer would also probably remind us 
of the discovery of the electron by Sir Joseph 
Thomson, and the way it insists on a one-way traffic 
route in rectifiers. The electric lamp he would claim 
as @ very modern creation, incorporating the dis- 
coveries of Sir Joseph Thomson, of Rayleigh, of 
Ramsay, of Langmuir, and the inventive genius of 
Edison and Swan. The electric are which preceded 
it was generous in its light, but troublesome in its 
maintenance, and had to be kept out of doors, and 
even then it was not used extensively. To-day’s 
gas-filled filament lamp, while it seems a simple 
device, probably represents the results of more 
research on the structure of matter than any other 
single article in common use. The original carbon 
filament lamp appeared fairly perfect fifty-three 
years ago when Lord Kelvin lighted his house with 
lamps made by Swan, the current being obtained from 
a battery charged by a dynamo of which the prime 
mover was a 2-cycle gas engine of the Dugald Clark 
type. That lamp which Kelvin had would be termed 
most wasteful to-day, for the power it consumed 
would, in a modern vapour lamp, give out sixteen 
times as much light. Strange it is that fifty years 
ago, argon, although a constituent of our atmo- 
sphere, had not been discovered; Rayleigh and 


millions of electric lamps—indeed, tens of millions 
are made in this country every year. The electrical 
engineer would remark with pride that the whole of 
the Underground railways of London are run on 
electric power, that broadcasting and the telegraph 
are electrical, and that the kinematograph and the 
talking picture are largely products of his creation. 
Finally, he would point out that the country is 
covered by an electric grid of 4000 route miles, and 
the generation of electricity in 1932 amounted to 
over 13,500 million units. Electrical engineering 
fifty years ago was of negligible magnitude. Surely, 
says the electrical engineer, this is the age of elec- 
tricity, and the picture of engineering achievements 
of to-day is predominantly electrical. 


THE PictuRE OF THE CIVIL ENGINEER. 


The civil engineer would describe a very different 
kind of picture. The scientific discoveries which led 
to the birth of electrical engineering find no parallel] 
in civil engineering. Long before the dawn of the 
Christian Era there were irrigation works, water- 
works, and good roads in Mesopotamia, in Egypt, and 
in the Roman Empire, and the civil engineer is 
fortunate in having the accumulated experience of 
thousands of years to guide him. Compared with the 
products of the electrical engineer, the size of many 
civil engineering works is colossal. The civil engineer 
would point with pride to such examples of his work 
as the dam and canal system in the Sudan, by means 
of which over 300,000 acres of cotton-growing land 
have been brought into cultivation. This scheme, he 
would tell us, provides for the storage of 600,000,000 
tons of water without any injury to Egyptian wate: 
supplies, and if costs are any indication of value, he 
would tell us that the scheme cost £9,000,000. In 
India the risk of famine for a huge population has 
been removed by irrigation schemes serving an area 
of over 30,000,000 acres, and in Australia, the civil 
engineer has completed the Dawson Valley scheme, 
which forms a water reservoir impounding 
3,100,000,000 tons of water. In this country no 
better example of the engineer’s services to man can 
be found than in the reduction of epidemics due to 
waterborne disease, resulting from the improvement in 
water supplies and in sanitation. I do not want to 
suggest, of course, that our water supplies are even 
yet adequate or that there are no great problems for 
the engineer, biologist, and chemist in meeting the 
ever-increasing demands for water which the develop- 
ment of industry and the rise in the standard of hving 
of the people are constantly making. There is, of 
course, much still to be done, as the anxieties which 
we are passing through in connection with the 
drought so clearly show. More reliable data, for 
example, are badly needed of the actual amount of 
potential water supplies available in this country. 
Such data could be obtained from river gauging on a 
wide scale, so that we should have exact information 
regarding the amount of water available in our rivers 
at different seasons of the year. One has only to 
survey, however briefly, what has been done to realise 
what the state of the country would have been if it 
had not been for the efforts of the engineer. Take, for 
example, the Metropolitan Water Board, which has 
incurred a capital expenditure of more than 
£50,000,000 in order to supply 280,000,000 gallons 
of water per day through its 7400 miles of distribution 
and service ‘mains to the 7,000,000 people in the 
London area. Water for this supply is drawn from 
the Thames, the river Lea, and fifty-seven wells and 
springs. The various works include forty-nine large 
reservoirs with a total area of 2700 acres and a 
storage capacity of nearly 20,000,000,000 gallons. 
There are 117 pumping stations and ninety-four 
service reservoirs. The water has to be purified 
before distribution by physical, chemical, and 
biological processes, such as filtration and treatment 
with chlorine to ensure that the water reaching the 
consumer is of good quality. In all this work it is 
the engineer who has made possible of application the 
researches of the chemist and bacteriologist. There 
are many other instances of the work of the engineer 
in great schemes of water supply ; for example, the 
water for Manchester is conveyed about 100 miles 
from the Lake District, and Birmingham obtains water 
from the Elan Valley at a distance of 74 miles. 

In the field of sewage disposal the work of the 
Birmingham, Tame and Rea District Drainage Board 
is one of many examples of service to the community 
resulting from the engineer’s utilisation of the dis- 
coveries of the chemist and biologist. This uader- 
taking deals with a dry weather flow of 35 million 
gallons of sewage per day from an area of 157 square 
miles with a population of about 1,200,000. The 
sewage is subjected to a system of purification, 
including processes of mechanical screening and 
sedimentation, and oxidation by the biochemical 
activities of bacteria in the presence of air. One 
development during recent years is the anwrobic 
fermentation of separated sewage sludge by means of 
bacteria with the object of reducing the quantity of 
sludge and improving its character. During this 
process methane gas is evolved and at Birmingham 
the gas is utilised in engines to develop more than 
1000 H.P. and thus to supply the power requirements 
of the works. 

It may be interesting also to mention that domestic 
refuse in England alone amounts to 12 million tons 








and philosophy. It is a blend of these two cultures 
which forms the civilisation of to-day, but the 





Ramsay were engaged in studying the structure of 
air, and discovered it ; to-day, it is in use in many 





and costs 7s. to 9s. per ton for disposal. It has been 
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calculated that if it were used for generating elec- 
tricity most municipalities could save 4s. to 6s. a ton 
and could feed electricity into the grid at less than 
0+ 2d. per unit. 

The civil engmeer would tell us of the great 
harbours of the world he has constructed, which are 
so necessary for the transport of manufactured goods 
and of food. He would point to our main roads, our 
railways, and the immense bridges he has built, such 
as that spanning the Forth and that of Sydney 
Harbour. Such bridges could not have been built in 
Roman times or even a hundred years ago. And what- 





ever the old Roman roads were like, it is recorded that 
at the beginning of last century the main roads to | 
London were levelled in the spring by means of | 
ploughs drawn by eight or ten horses, and in this | 
state they remained until the following autumn. 


THe PicTURE OF THE MECHANICAL ENGINEER. 


The mechanical engineer would look at the 
materialistic picture with the eye of a general con- 
tributor. All the machinery used by the electrical 
engineer, the civil engineer, the chemical engineer, the 
motor engineer, and others is produced and operated 
by the mechanical engineer. The ancestry of the 
mechanical engineer is of very great interest. The 
electrical engineer did not exist 150 years ago, for 
though electricity was known, no one had discovered 
the principles on which electrical machinery could be 
based. The mechanical engineer, however, could 
point to the development of his present-day picture 
with pride and show that for centuries past his pre- 
decessors had good mechanical principles, but the 
materials with which they had to work were poor. 

The wheel and axle, the lever, the pulley, and the 
screw were known in prehistorical times, and wind- 
mills and water wheels are so old that it is difficult to 
say when they were introduced. But it is not these 
inventions of the mechanical engineer that have 
affected our modern civilisation. It is the machine 
such as that which Arkwright invented for the textile 
industry, and more particularly the machines for 
mass production that have had such a marked effect. 
The mechanical engineer would tell us how primitive 
forms of lathe were used for centuries, but no all- 
metal lathe was constructed until Maudslay invented 
the slide rest and made the lathe an instrument of 
precision. The importance of the screw in mechanisms 
of to-day is difficult to over-estimate, and we owe 
much to Maudslay, who introduced the exact scien- 
tific screw system which was ‘later developed by 
Joseph Whitworth. Whitworth also created a true 
straight edge and a true plane surface, and made 
practicable the standards and gauges which are now 
so familiar in all engineering workshops. Before the 
time of Whitworth machines and machine tools were 
such that if the internal combustion engine had been 
invented it could not have been made even if steel 
and all the necessary alloys had been available. 

Nasmyth constructed the steam hammer for large 
power work, and Whitney first set up machinery for 
manufacturing small arms on the interchangeable 
principle. The mechanical engineer would surprise 
some of us when he told us that quantity production 
is more than two hundred years old, for Polhen, a 
Swede, manufactured more than two centuries ago 
ploughshares, hammer heads, clock wheels, and other 
articles by quantity production machinery. An even 
more interesting example is that of Brunel and 
Bentham, who, in 1808, manufactured all the wooden 
blocks for the Navy, the output being more than 
130,000 blocks per year, valued at over £250,000. 
The blocks were made by the use of forty-four 
machines for sawing, boring, shaping, &c., and ten 
unskilled men did the work formerly performed by 
110 skilled workers. Achievements of this kind are 
very common to-day, but few, I think, know of this 
remarkable performance of a hundred years ago. 

To-day quantity production is largely practised 
with special purpese machines having many tools 
operating simultaneously. No product is too small 
or too large for the mechanical engineer to deal with. 
The pin was probably the first mass-produced article ; 
to-day the motor car is one of the commonest. Surely, 
says the mechanical engineer, to the composite engi- 
neering picture of to-day the mechanical engineer has 
contributed most. His products for 1930 were valued 
at over 128 million pounds in Great Britain alone. 
The motor car and the aeroplane are his recent and 
very special products, yet their influence is so vast 
that many there are who would call this the motor 
age. or even the age of flying. One has not got to go 
back so far as fifty years to find Wilbur and Orville 
Wright burlding their first flying machine and making 
more than a hundred successful flights. It was only 
twenty-eight years ago that Santos Dumont made 
history by flying a distance of 100m., and only 
twenty-six years ago since Henry Farman won a 
prize of £2000 for a sensational flight of 1000 m. 
To-day the flying of the Atlantic Ocean attracts but 
little attention and flights at altitudes of 18,000ft. 
and endurance flights of twenty-four hours are not 
regarded as extraordinary. It is remarkable, say 
our aeronautical friends, that in such a short space of 
time the aeronautical engineer should have organised 
successfully regular air services across every continent 
and even acrcss the South Atlantic. This age, says 


the aeronautical engineer, is surely the age of flying. 
A somewhat similar, but even more amazing, story 





is that told by the motor car engineer. Again we need 


not go back fifty vears to find John Knight, who built 
@ four-wheel car in 1895, being prosecuted by the 
police for travelling at a speed of 8 miles an hour, 
which was twice the speed allowed by law. In the 
thirty-nine years that have elapsed since that day the 
motor engineer has produced tens -of millions of 
motor cars, and one firm alone in this country can and 
does produce at times 2000 cars per week, say, 
two every three minutes of the working day. The 
rated horse-power of cars in this country is about 
27 millions. Surely, says the motor car engineer, this 
is the age of the internal combustion engine. 





Such are a few of the engineer's contributions to the 
materialistic side of the culture of to-day, There are, 
of course, many other contributions ; the botanist, 
the physiologist, the zoologist, and others have all 
added their quota. And some of the results cannot 
be depicted as products of small and large size likely 
to be of service to man in his daily occupations. 
Indeed, one of the greatest gains is that of improved 
health, an effect so marked that the average length 
of human life has been. extended from about forty-tive 
years half a century ago to about fifty-eight to-day. 

(T'o be continued.) 


The Royal Agricultural Show, Ipswich. 


No. I. 


HE Royal Agricultural Society selected. Ipswich 

for this year’s Annual Show, which opened 
on Tuesday, July 3rd. The choice is a happy 
one in many respects. Apart from its interesting 
historical associations, ancient buildings, and its 
admirable situation on the estuary of the river 
Orwell, both as a port and an industrial centre, 
Ipswich can fairly claim to be of considerable im- 
portance. Under the management of the Ipswich 
Dock Commission many essential improvements 
have been carried out in recent years to bring the 
port up to date, and it is now possible for vessels 
drawing up to 25ft. of water to use the quays on the 
river. Formerly famous for its woollen cloth, Ipswich 
is now chiefly associated in the public mind with 
agricultural implements and lawn mowers, to say 
nothing of air compressors. Besides large engineer- 
ing and chemical works, there are, however, quite 
a number of other industries in and around the town, 
such as oil mills, paper works, boot factories, flour 
mills, tanneries, and brickyards, which find employ- 
ment for the population. There is good railway 
communication between London, Birmingham, 
Leicester, Nottingham, and Peterborough, while the 
eastern counties are also well served by motor 
omnibuses. 

Whatever their views may be on previous Govern- 
ments, British farmers to-day must admit that the 
present Government is making great efforts to benefit 
the agricultural industry by restricting the imports 
of foodstuffs which can be produced in this country, 
and by the institution of Marketing Boards. How 
far these will succeed, will depend largely on the 
co-operation of the farmers themselves, In the mean- 
time the Government policy cannot fail to produce a 
feeling of greater security for farmers, which will he 
reflected to some extent in the agricultural machinery 
market. 

The extent of the agricultural depression during the 
past decade is clearly emphasised by figures recently 
published in a report by the Ministry of Agriculture 
and Fisheries on the Agricultural Output of England 
and Wales. In this it is stated that between the years 
1925 and 1931 the total annual value of the farming 
output declined from £233,520,000 to £202,660,000, 
a fall of £30,860,000, or 13 per cent. In the same 
period the total gross rental value of agricultural 
land fell correspondingly from £42,350,000 to 
£36,700,000, a decrease of £5,650,000, or 13 per cent., 
and the average price of wheat declined by 49 per 
cent., rye by 47 per cent., and oats, beans, and peas 
by 35 per cent., barley by 21 per cent., and hops by 
61 per cent. Under such conditions it is not surpris- 
ing that our agricultural implement makers have 
experienced a very lean time. Nevertheless, the 
returns for 1931 afford some evidence that ‘‘ mecha- 
nisation *’ has made headway since 1925 on farms 
ranging between 100 and 300 acres in extent. 

Some instructive figures are given in the report 
mentioned above relating to the different kinds of 
motive power employed on farms. The most note- 
worthy change, as might be expected, is the reduction 
in the use of steam, the number of fixed or portable 
steam engines in use having fallen from 8690 in 1908 
to 2246 in 1931; gas engines fell from 921 to 645 in 
the same period. On the other hand, oil and petrol 
engines increased from 7000 to 66,000, electric motors 
from 146 to 2475; the number of wind and water 
motors remained fairly stationary. As regards 
tractors, there are no figures available prior to 1925, 
in which year there were 16,000 in use, a number 
which had increased in 1931 to 18,500. The increase 
in the number of tractors returned as being used in 
field operations was largely confined to the eastern 
side of England, which would appear to indicate that 
the individual farms on the east side are generally 
larger than in other parts of the country. Yet of the 
16,188 tractors returned as being used for field opera- 
tions, about 900 were stated to be of 9 horse-power or 
less, nearly one-half of which were on holdings of less 
than 20 acres. 

With the growth of mechanical power there has 
been @ corresponding disappearance of horses from 
agricultural holdings. It is stated in the report which 
we have previously referred to that in the year 
1924-25, 113,000 horses were sold off farms, and in 
1930-31—the last year for which figures are obtain- 
able-——60,000 horses disappeared. Although there was 





a decrease in the output of livestock from the farms, 
there was a substantial increase in dairy produce, a 
result due, it is stated, to the higher average yield of 
milk per cow. Another branch of the agricultural 
industry which has progressed in recent years is 
glass-house produce, owing to the Government's 
action in imposing duties on foreign produce. The 
industry of glass-house building has benefited greatly 
by this development in agriculture and _horti- 
culture, and incidentally the engineering industry 
has come in for some of the proceeds in connection 
with the supply of heating, lighting, and ventilating 
plant. 

The number of entries for the Ipswich Show 
compares very favourably with those of recent years, 
and the machinery section is larger than that at 
Derby in 1933, and Southampton in 1932. There 
are rather more entries than usual of implements 
in competition for the Royal Agricultural Society's 
coveted silver medals. One feature of the implement 
yard is the Milk Marketing Board's stand, which has 
been arranged: in co-operation with the Ministry 
of Agriculture and the R.A.S.E. On this stand there 
is a comprehensive series of demonstrations to assist 
farmers who desire to take advantage of the financial 
benefits which the Milk Marketing Board’s scheme 
will confer. With this object the main building 
accommodates a representation of, first, a cowshed, 
milk room, and dairy scullery, each furnished with 
the bare necessities that will enable a producer to 
supply milk of premium quality ; and, secondly, « 
cowshed, milk room, and scullery similar to the first 
set, but modified and equipped in a-manner that 
makes for efficiency and economy in management, 
through the saving in labour and general convenience 
of working. Adjacent to the main demonstration 
there is a scientific exhibit which is designed to 
explain both how and why the recommendations 
enbodied in the demonstration should be carried out. 
This secondary exhibit is in the nature of an inquiry 
bureau, in order that visitors may obtain assistance 
in the solution of their individual problems. The 
cowshed fittings and dairy equipment used in these 
demonstrations are restricted to showing one, or 
at the most two, types. <A special trade display is 
associated with the demonstration, laid out in a 
manner that will afford interested milk producers 
facilities to compare the merits and prices of the 


respective types. The leading makers of dairy 
equipment are represented in this section. 
Another attractive feature of the implement 


section is a joint stand of the electricity supply depart - 
ments of the following tewns :—Bury St. Edmunds, 
Colchester, Felixstowe, Great Yarmouth, Harwich, 
Ipswich, King’s Lynn, Lowestoft, Norwich. On the 
same stand the British Electrical Development 
Association has an all-electric cottage. Gas users 
will find something of interest either for cooking. 
heating, or refrigerating purposes on the stand of the 
Ipswich Gas Light Company. i 


WILLIAM FosteR AND Co., Lrp, 


The number of steam engine exhibits has been 
steadily diminishing for some years, and at Ipswich 
there are fewer than ever. William Foster and Co., 
Ltd., Lincoln, are amongst the few who continue to 
build traction engines in which steam is used as the 
motive agent. The 7 H.P., single-cylinder traction 
engine which this firm has on view is specially designed 
for agricultural purposes, for driving and hauling 
thrashing machines. The cylinder is steam jacketed, 
with the stop valve on the top, and the jacket forms 
a dome from which dry steam is obtained. The steam 
chest is so arranged that both the slide and throttle 
valves can be examined while steam is “ up.”” The 
gearing throughout is of the best crucible cast steel. 
and the crank shaft pinions and the double-speed 
wheel are arranged within the crank-box.- The 
part of the shaft on which the pinion wheel slides is 
square. The gearing can be locked when required, 
so that: both wheels revolve with the axle. The boiler 
is built of Siemens-Martin steel, and is designed 
for @ working pressure of 140 lb. per square inch. 
The rivet holes, wherever possible, are drilled after 
the plates have been bent to position, and the riveting 
is performed by hydraulic machinery. Mud holes are 
so distributed as to make thorough cleaning out an 
easy matter. Two safety valves of the Ramsbottom 
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pattern are provided. The gearing provides two 
road speeds of 2 and 4 miles per hour, and the weight 
of the engine in full working order is 10} tons. The 
driving wheels are 6ft. diameter and 1l6in. wide. 
Messrs. Foster also show a 4ft. 6in. medium-size 
thrashing and finishing machine—Fig. 1. This 
thrasher has the fore carriage at the shaker end and 
an inside elevator. It has ball bearings throughout 





working parts, including the valve gear, enclosed, and 
has full forced lubrication throughout. The cylinders 
have liners of nickel alloy cast iron and the forward 
ends of the liners are free to expand or contract. The 
breech ends, which are separate from the cylinders, 
comprise the combustion plate, combustion chamber, 
valve ports, and injector orifice. They are without 
ties between the combustion chamber and the cold 














FiG. 1 -THRASHING AND FINISHING MACHINE FOSTER 


ie., to all outside bearigs of the principal shaft, 
as well as to the throws of the shoe and shaker shafts 
chaff sifter, reversible screen and concave, improved 
awner, and divided main blower. The machine is 
mounted on strong wooden travelling wheels. 


BrusH EnectrricaAL ENGINEERING COMPANY, LTD. 


In the machinery-in-motion section this company 
has an interesting group of exhibits, including a new 





Fic. 260 H.P. C.1l. Ol. ENGINE—BRUSH a size that the 





jacket walls, and have special breather plates to 
prevent cracking. The cylinder and breech ends have 
separate cooling systems, each individually controlled. 
The pistons are made of a heat-treated alloy and are 
fitted with five power rings, one scraper ring, and 
floating gudgeon pins. The crank shaft is forged 
from special steel, and is drilled for forced lubrica- 
tion to the connecting-rod bearings. The main 
supply of lubricating oil is contained in a large reser- 
voir separate from the engine. 
Oil is forced by a pump sub- 
merged in the oil through 
a filter to a manifold in the 
engine bed. The fuel pump 
is centrally mounted and 
driven through skew gears 
from the main _ horizontal 
crank shafts. Fuel injection 
can readily be advanced and 
retarded while the engine is 
at work to suit varying quali- 
ties of fuel. A centrifugal 
governor regulates the fuel 
supply. 

The Brush homogeniser 
(Figs. 3, 4, 5) is designed 
and constructed specially for 
use in the dairy and chemical 
industries whose products call 
for fluid mixtures which must 
not separate out after the 
passage of time. Such mix- 
tures are produced from 
ordinary fluid mixtures by 
pumping through ~— small 
orifices at a very high pres- 
sure, up to 4000 Ib. per square 
inch, thus reducing the solid 
or liquid particles to such 
mixture 
becomes a true or colloidal 


60 horse-power horizontal opposed twin C.L. engine | emulsion or suspension or an emulsion or suspension 
(Fig. 2) driving an alternator by a flat rope, the engine | in which the rate of separating out is extremely slow. 


speed being 330, and the alternator speed 1000 revolu- 


It consists of a three-throw pump which delivers 
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FIG. 3 HOMOGENISER VALVE COMPLETE 


tions per minute. Connected electrically to this 


alternator is a motor-driven “ homogeniser”’ for 
milk. A general view of the new product and details 
are given in Figs. 3, 4, and 5. The engine has all the 





the working fluid under pressures adjustable up to 
4000 Ib. per square inch through the homogenising 
valve to the delivery reservoir. The pump gives a 
continuous flow. The excentries are machined solid 














Homogenising Valve 


Rings as Req iN 


popular ‘ Atomic ”’ 


with the crank shaft, which is driven through straight - 
tooth steel reduction gearing from the belt or rope- 
driven counter shaft. The spur wheel is shrunk and 
keyed on to the crank shaft, and both shafts are’ 


carried on roller bearings. The cylinder block is 
machined from a stainless steel forging and both 
valves and plungers are made of stainless metal. 
Each plunger is driven‘ through an accurately 
machined crosshead and connecting-rod from one 
of the three excentrics on the low speed shaft. There 
is ample clearance around the plungers, leakage 
being minimised by fitting S.E.A. rings, especially 
designed for use with liquid foodstuffs and similar 
materials at high pressure, while the plunger rods 
work through water-sealed lantern rings, the water 
not only washing the rods, but providing evidence of 
any leakage which may occur. A dividing ring is 
also fitted to each plunger to prevent creepage of 
lubricating oil into the cylinders and consequent 
contamination of foodstuffs. Suction and discharge 
valves are fitted to each cylinder, the liquid being 
delivered to the homogenising valve through a common 
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Fic. 4—MILK HOMOGENISER BRUSH 


passage drilled through the cylinder block. The 
homogenising valve and seat are of materials which 
are resistant to corrosion and erosion. The valve is 
not spring-loaded in the usual way, but is opened by 
the action of the high-pressure liquid in extending a 
stainless steel tube and compressing a rod which is 
inside it. The initial compression of the rod can be 
adjusted from outside without the necessity of a 
gland. A two-stage valve may be fitted if desired. 
The homogeniser is provided with a forced lubrica- 
tion system. A double helical gear type oil pump is 
employed, driven from the countershaft through a 
flexible coupling. The oil is drawn through a strainer 
before being pumped through the crank shaft to the 
connecting-rods and cross-heads. The motor stool 
is of sufficient height to allow the top covers to be 
removed for the inspection of connecting-rods and 
cross-heads without disturbing the drive. The motor 
is of the drip-proof type, and can be supplied, D.C. 
or A.C., to suit any conditions of current supply. 


PETTERS, LTD. 


Two useful examples of petrol driven pumping 
sets, specially adaptable to agricultural purposes, 
shown by Petters, Ltd., Yeovil, are illustrated in 
Figs. 6 and 7. In each case the motive unit is a 
2 B.H.P. air-cooled petrol engine. Fig. 6 shows a 
horizontal double-acting belt-driven pump, with an 
output of 388 gallons ‘per hour against a 200ft. head, 
and Fig. 7 a centrifugal pump for low lifts. 
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Fic. 5--HOMOGENISER VALVE ‘BRUSH 


Other of Messrs. Petter’s exhibits include their 
compression ignition engines from 


5 H.P. upwards. A small fully automatic electric 


generating set of 4000 watts capacity is operated by 
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one of these engines. This set is fitted with 
electrically controlled gear, causing the engine to 
start as soon as two or three lights are switched on. 
When the demand for current falls to a stated point, 
the engine is automatically stopped, the load being 
taken by the battery. The great advantage of the 
arrangement is that the battery capacity is con- 

















Fic. 6 -BELT-DRIVEN PUMPING SET -PETTERS 


siderably reduced, as only small discharges have to 
he provided for. Another automatic set operating on 
» similar principle is one of 1000 watts capacity with 
a 2 B.H.P. air-cooled petrol engine. These sets are 
also supplied with an emergency lighting panel for 
hospitals, colleges, factories, &c. Should the main 
electricity supply fail, the master relay on the panel 

















Fic. 7—-CENTRIFUGAL PUMPING SET—PETTERS 


automatically and instantaneously switches on the 
emergency lights. At the same time, the set starts 
up and automatically takes over the load. 


W. N. NICHOLSON AND Sons, Lip. 

On the stand of this Newark-on-Trent firm is to 
be seen a new harrow which is entered in the silver 
medals competition. Illustrations of this implement 
are given in Figs. 8 and 9. The principle on which 
it is designed is quite new. As it is drawn along the 
rollers rotate and the tines harrow the ground with 
a cross sweep rather like the tines of a side rake. 
The tines clean themselves. The motion is curious. 








angle, raking and getting under the rubbish, and 
leaving it behind on the surface. The bearings of 
the rollers are dustproof, and are lubricated by a 
grease gun. They are so constructed that long twitch 
and grass will not get wound into thenr. There are 


to the air defence of London. It has not yet under- 
gone its official trials and will shortly take part in a 
competition with two other machines which have 
been constructed to the same general requirements, 
the Hawker biplane and the Supermarine monoplane 





FIG. 9--NICHOLSON’'S 


three screws for adjustmg the depth at which the 
tines are to work. By means of these screws the 
tines can be set just to gash the ground, or they can 
be lowered to turn out old rubbish or mat. There 
are no cords for the driver to pull, and no driving 
gear to the rollers. 

(Vo be continued.) 








The R.A.F. and the S.B.A.C. 
Displays. 

THE fifteenth annual Royal Air Force display 
took place at Hendon on Saturday June 30th. As 
an exhibition of the very high standard of training 
reached by the officers and men of the Royal Air 
Force it was impressive as it always is. In addition 
it afforded the general public an excellent oppor- 
tunity to gather some idea of the rapid developments 
which are being made in military flying equipment. 
From the technical point of view it was distinguished 
by the presence of certain new types of aircraft and 
aero-engines. Among the new machines the West- 
land F 7/30 single-seater biplane fighter attracted 
particular attention by reason of the novel arrange- 
ment of its power plant. In this machine the engine, 
a 665 H.P. steam-cooled Rolls-Royce ‘‘ Goshawk,” 
is situated inside the fuselage behind the pilot’s cock- 
pit, and transmits its power through a shaft drive. to 
a tractor screw at the nose of the body. This arrange- 
ment results in the pilot’s field of view in nearly 
every direction being entirely unobstructed and seems 
to foreshadow the day when the power plant of large 
aeroplanes will be situated in a central engine-room 
under the charge of an engineer as in a ship. The 
machine is equipped with six automatic guns firing 
forward through the screw. We gather that the 
central arrangement of the engine involved an addi- 
tion to the structural weight of not more than 100 Ib., 


FIG. 8--HARROW WITH REVOLVING TINES— NICHOLSON 


Instead of leaving a track of parallel straight lines 
up and down the field, a herring-bone effect is pro- 
duced. Each tine enters the ground and then passes 
through it and across the path of the tractor at an 


and that if a second machine of the same type were 
required this additional weight could be considerably 
reduced. The Westland machine has heen designed 
to Air Ministry requirements especially with a view 
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HARROW 


single-seater fighters. Both these machines are fitted 
with ‘“‘ Goshawk ” engines and like the ‘* Westland ”’ 
employ steam cooling. Among the new engines the 
Napier-Halford 24-cylinder air-cooled ‘‘ Dagger ” 
and the Napier 16-cylinder air-cooled ‘ Rapier ” 
were conspicuous. Both are supercharged, the 
‘** Dagger’ being designed to develop 705 H.P. at 
12,000ft. and the ** Rapier ” 305 H.P. at 10,000ft. 

For the third year in succession the R.A.F. display 
was followed, on Monday July 2nd, by a private 
display and exhibition of commercial and military 
aircraft organised at Hendon by the Society of 
British Aircraft Constructors with the co-operation 
of the Air Ministry. This display was attended by 
about 1500 invited guests, among whom were included 
the attachés of several foreign powers and potential 
purchasers of aircraft from all over the world. In 
the forenoon the machines numbering in all about 
thirty-two and representing the designs of about 
seventeen different firms were demonstrated in flight. 
After luncheon the guests were afforded an opportunity 
of inspecting the machines on the ground and subse- 
quently of flying in some of them. An exhibition of 
engines, materials, and equipment formed an 
adjunct to the display. The guests were in this way 
afforded a very fine opportunity of making close 
personal acquaintance with the latest products of 
the British aircraft and aero-engine industry. So 
far as the commercial machines are concerned there 
is no reason why foreign visitors should not be given 
every facility for studying in detail our latest products. 
As on previous occasions, however, we were at a little 
loss to understand why some of our latest military 
machines were freely exposed to the fairly close 
inspection of all the guests. Possibly however more 
good than harm is done in the long run. It is no 
doubt desirable that all nations should, at the 
present juncture, be given certain and personal 
knowledge of the fact that Great Britain is fully 
capable of equipping her existing and her new air 
squadrons with machines second to none in quality 
and performance: Possibly some such reason lies 
behind the freedom with which our latest fighters 
and bombers—some not beyond the experimental 
stage—were exposed to the scrutiny of all at Hendon 
on Monday. We can even see good reason for 
announcing the fact, as was done, that forty Handley 
Page ‘‘ Heyford’’ machines—one of the types 
exhibited and inspected—are now being delivered 
for the re-equipment of our night bombing squadrons, 
and for the equally interesting announcement that 
ten direct-control ** Autogiros ” have been ordered 
for use by our Army co-operation squadrons. 








British STANDARDS LNstTITUTION.-The annual general meet 
ing of the British Standards Institution will be held in the 
Theatre of the Institution of Civil Engineers, Great George- 
street, Westminster, 8.W.1, on Friday, July 13th, 1934, at 
11.30 a.m. The business of the meeting will be to elect the 
yeneral Council, to receive the audited accounts, to appoint 
auditors and fix their remuneration, and to receive a brief state 
ment on the progress of the Institution’s work. 

INDUSTRIAL AGREEMENTS AND Pacts, —A report, recently 
published for the Ministry of Labour by the Stationery Office. 
deals with collective industrial agreements between employers 
and workpeople in the engineering, shipbuilding, and iron and 
steel industries ; the building, woodworking, and allied trades : 
and the mining and quarrying industries. It consists of a com- 
prehensive survey of the provisions of the principal agreements 
and industrial pacts which govern the employment of work- 
people in these particular industries, and indicates that collective 
bargaining between employers and workpeople has greatly 
increased during recent years. The report has been published 
in the hope that it will afford readily accessible information to 
employers, workpeople, and their organisations, which may be 
of service should they be confronted at any time with difli- 
culties in the field of industrial relations. 
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The Central Research Department of the 
United Steel Companies. 


{TUA'PED at Stocksbridge about 9 miles from 
Sheffield, on a site adjoining the works of Samuel 


Fox and Co., Ltd., the central research department of 


the United Steel Companies, Ltd., is designed to 
undertake research work of @ character beyond that 
which is normally possible in a works research depart- 
ment. Briefly, its functions are to carry out researches 
on new steels and new products of all kinds, including 
new refractory materials; to undertake investiga- 
tions of a special character of common interest to the 
whole of the company’s works, as well as to the in- 
dustry generally ; and to co-ordinate data for pub- 
licity purposes. The chemical, physical, metal- 
lurgical, refractory, and literary departments are 





Central heating apparatus, a boiler for providing 
hot water, a motor generator set for the induction 
furnace plant, and generating plant for the supply 
of suitable current to the physics laboratory, are 
installed in the basement, in which storage accome 
modation is also provided for stocks of chemicals. 
In addition to ample window ventilation throughout 
the building, the upper rooms have individual ven- 
tilating fans, controlled by switches, with pilot lights 
to ensure reasonable ventilation when the windows 
are closed without the provision of unsightly ducts. 
The conference room in which matters relating to the 
work of the laboratories are discussed, is a fine apart- 
ment panelled in Australian walnut with Macassar 








Fic. 1 


organised under a general manager, and each section 
is controlled by a highly trained specialist, with a 
suitably trained staff. While it is recognised that 
official research organisations, such as the Physical 
Laboratory, the laboratories of the Admiralty and 
Air Ministry, &e., are serving a useful purpose, and 
that it is esssential that independent organisations 
should co-operate with them, it is felt that they do not 
fill the complete requirements of a progressive con- 
cern, anxious to perfect its methods of production 
and to develop new products. At the same time the 
United Steel Companies, Ltd., continue to contribute 





EXTERIOR VIEW OF LABORATORIES 


ebony relief. Material for investigation is received 
in the steel store, which contains a hack saw machine 
for cutting the specimens into convenient lengths for 
machining. A runway extends from the outer door 
throughout all the rooms on the same side of the 
building. 

Two high-frequency furnaces of 1 lb. and 18 lb. 
capacity respectively (shown on page 12) have 
been installed in the steel-making room, and are 
operated by the same 35-kVA unit controlled by a 
carbon electrode-mercury spark gap, working in a 
hydrogen atmosphere. The large furnace is used 








FIG. 2—MECHANICAL TESTING ROOM 


to the general pool of knowledge through their 
membership of the various co-ordinating committees. 

In the new two-storey building, approximately 
132ft. long by 65ft. wide, shown in Fig. 1, the latest 
and best equipment for the work that is to be under- 
taken is to be found. In a chamber under the main 
entrance hall, in which the meters and distribution 
boards are situated, the A.C. and D.C. electric mains, 
gas and water mains, and telephone lines enter the 
building for giving the requisite services in the different 
departments, each service being carried in a conduit 
painted in its own distinctive colour and a commodious 
service duct is provided between the ground floor 
and upper floor, so that all services are'readily acces- 
sible throughout the establishment. 














electrical furnaces as 
described, of a gas-fired furnace for preheating feeder 
heads, alloy stores, casting pit, and stripping plate. 
Microscopic examination is carried out to reveal 
the soundness, segregation, and structure of full- 


consists, in addition to the 


sized sections of ingots, forgings, &c. Ingot sections 
received for examination are conveyed from the steel 
store to the microscopic laboratory on a foot-operated 
elevating truck, and are received in the machined 
condition, polishing being done by a sma!l portable 
electric sander. After sulphur printing, the ingots 
are etched on a part of the laboratory floor set aside 
for the purpose. Photographing of the etched ingots is 
done with two projector lamps, which are capable 
of concentrating the light or spreading it over large 
areas. 

The machine shop, shown in part on page 12, is 
equipped with a milling machine, lathes, grinding 
machine, tool grinder, linishing machine, and hack- 
saw, all driven by independent motors, and in addi- 
tion to the preparation of test pieces the shop serves 
for the construction of special types of testing appa- 
ratus and machines. 

Situated in close proximity to the machine shop 
is the heat treatment room, also shown on page 12. 
Supervision of the heat treatment is reduced to a 
minimum by furnaces with automatic temperature 
control, which is both simple and effective. For tem- 
peratures up to 1000 deg. Cent. there are two G.E.C. 
furnaces, one of which is fitted with recording appa- 
ratus. There is also a gas-fired furnace capable of 
giving a temperature up to 1200 deg. Cent., and an 
electric furnace with Silit rod heating elements, 
designed for a maximum working temperature of 
1350 deg. Cent. Provision is made for carrying out 
tests on small samples, and for special tests of long 
duration there are thermostatically controlled resist - 
ance wound furnaces, which were constructed in the 
laboratory. Time switches on the larger furnaces 
enable the desired temperature to be attained within 
a given time, and the duration of heating at a par- 
ticular temperature is also automatically controlled. 
Both rare and base metal thermo-couples are used 
for the temperature measurements, and for high 
temperatures the disappearing filament type of 
pyrometer is employed. 

Standard equipment for the testing of mechanical 
properties of material is installed in the mechanical 
testing room, shown in Fig. 2. There are two Wohler 
fatigue testing machines of the rotating bar single- 
point loading type, a Brinell hardness testing machine 
supplied by Avery and Co., Ltd., a Vickers pyramid 
hardness tester, an Izod impact tester, and a 50-ton 
Buckton universal compound lever machine with 
automatic recording apparatus for tension and defiec- 
tion tests. The load in the Buckton machine is imposed 
by a 5 horse-power motor with a speed range of 
300-1200 r.p.m., acting through a change-speed gear- 
box, which enables the motor to run continuously. 
In all fifty-seven speeds are available, ranging from 
#;in. per minute to 2in. per minute, with adjusting 
speeds of from 2in. to 8in. per minute. The load is 
measured by a travelling poise weight and steelyard 
connected by a compound lever system with a floating 





mainly for producing experimental ingots, the 
standard size being 12in. long by 24in. square, 
tapering down to 2in. square. When melting with 
an input of 15 to 20 kilowatts and at a frequency of 
20,000 cycles, this furnace is capable of producing 
18 lb. ingots from a cold charge every 45 min. The 
lining consists of a crucible of suitable material (acid 
or basic), backed by a thin layer of rammed zirconia, 
with an annular liner of fused silica adjacent to the 
coil. The small furnace, which is capable of melting 
1 lb. of steel from cold about every 20 min., when 
absorbing from 7 to 12 kilowatts at a frequency of 
from 30,000 to 40,000 cycles, has a rammed lining. 
In this steel-making room the equipment is typical 
of a miniature high-frequency melting shop, and 





FIG. 3—-NORTH END OF PHYSICS LABORATORY 


table which supports the upper grip box by three 
stainless steel struts and which receives the load 
reaction from one end of the test piece. <A split 
poise weight traversed along the steelyard by a hand 
wheel gives two ranges of load, viz., 0 to 50 tons and 
0 to 5tons. Quick adjustment of the poise weight is 
possible and the load is read from a scale on the steel- 
yard from a niicrometer dial. When using the com- 
bined poise weight the steelyard scale reads up to 
50 tons in 1-ton increments and the micrometer dial 
up to 1 ton in increments of one-hundredth part of a 
ton; whilst when using the small poise weight the 
steelyard scale reads up to 5 tons in increments of 
one-tenth of a ton and the micrometer dial up to one- 
tenth of a ton in increments of thousandths. Tension 
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testing is carried out between the upper and lower 
straining heads, which have open slots for the inser- 
tion of the test piece, the grips being operated by 
hand wheels. As the machine has a definite range of 
speeds within which almost any desired speed of 
straining may be obtained and is able to produce an 
autographic record, it is particularly suitable for 
carrying out tensile tests at elevated or depressed 
temperatures. For these particular tests special 
vrips are used to obviate the possibility of slip 
between the test piece and grips which would alter 
the rate of straining. For high-temperature work a 
chromium-plated furnace suspended from the upper 
straining head and wound with resistance wire to 





available at 200 and 250 volts respectively. A.C. is 
also obtainable up to 200 volts in increments of 1 volt. 
In addition to the usual equipment to be found in a 
metallurgical chemical research laboratory there is 
apparatus for the examination of oils, fats, and water, 
gas analysis, &c., and deposition apparatus for non- 
ferrous analysis. Weighing is carried out in a separate 
room, which is also used for the determination of 
carbon by combustion. Close attention is being given 
to the physical chemistry of steel making processes, 
and in the chemical laboratory, shown on page 12, 
there is apparatus for the iodine method for the 
extraction of non-metallics in steel and equipment 
for the vacuum fusion method of the determination 





ranging in size from a thin wire to square or round 
bars of lin. section, from 6in. to 24in. long, and is 
used for testing a room temperatures, whilst the 
second, which is used for temperatures up to 200 deg. 
Cent., comprises an oil bath, electric heaters, and 
mechanical stirrers with devices for holding the 
specimen and for tapping off at a convenient length. 
The physics department is responsible for the 
calibration and maintenance of all thermo-couples 
and temperature indicators used in the laboratories, 
Platinum-platinum rhodium, base metal and titan 
thermo-couples are used, and optical pyrometers are 
employed for the measurement of the higher tempera- 


tures. The standardising equipment consists of a 











Fic. 4—-CREEP TESTING APPARATUS 


give a uniform temperature surrounds the test piece, 
and an attachment for testing at temperatures below 
normal is also provided. 

The Izod testing machine has been adapted for 
carrying out tests at elevated temperatures by pro- 
viding it with a heat-resisting steel block to take the 
place of the heat-resisting dies, and the test piece is 
heated in position with the block well lagged with 
asbestos. The test piece and block are quickly 
removed from the furnace, and when they have been 
fixed in position the test piece is broken. 

The creep test employed to determine strength 
at elevated temperatures usually takes the form 
of determining the relationship between the applied 
stress and the rate of creep at a selected tem- 


temperature and usually requires some months 
to complete. The Barr-Bardgett creep testing 
apparatus, shown in Fig. 4, however, enables 


steels to be tested in forty-eight hours and serves to 
hasten the development of steels for special high- 
temperature service. The method depends on the 
accurate measurement of the diminishing rate of 
creep in a stressed test piece by means of a steel 
weigh-bar so that the rate of decrease of the applied 
stress is proportional to the rate of creep of the 
specimen. .The apparatus consists of a rigid rect- 
angular frame which enables a stress to be applied to 
a test specimen by turning a screw at the top, the 
specimen being situated inside a thermostatically 
controlled furnace and connected in series with a 
calibrated weigh-bar and extensometer. The tem- 
perature is controlled by a thermostat placed inside 
a special heating coil; uniformity of temperature 
along the test piece being obtained by making the 
furnace winding close at each end. A heat-resisting 
metal sleeve surrounds the test piece and with these 
arrangements the temperature is controlled to within 

0-5 deg. Cent., whilst the variation in temperature 
along the test piece is less than 2 deg. Cent. When 
carrying out a test three specimens are subjected to 
different stresses at the same temperature, which is 
measured by means of a potentiometer to the nearest 
0-1 deg. Cent. As creep takes place the stress 
decreases proportionally and at the end of forty-eight 
hours the decrease in stress is noted. During the 
course of the test the temperatures, which must be 
at the exact initial value when taking the final read- 
ing, are recorded on a thermograph. The decrease in 
stress which is proportional to the amount of creep 
is plotted against the initial stress. The three 
points obtained lie approximately on a straight line 
which, if produced, cuts the initial stress axis at 
a certain value which represents the stress which 
gives no measurable decreases in the stress in 
the periods of the test and corresponds to a creep rate 
of less than 1-45 x 10—7in. per inch hour, the average 
rate over extended periods, however, generally being 
much less than this and usually in the neighbourhood 
of 10—*in. per inch per hour. 

Apparatus for testing refractory’ materials and 
fuel by known methods is being installed in three 
rooms set aside for work of this nature. In the 


chemical and corrosion laboratories gas and water is 
available on all the benches and hot water is obtain- 





A.C. and D.C. supplies are 


able at certain points. 




















of oxygen in steel is in the course of construction. 

The physics laboratory shown in part in Fig. 3 
is @ spacious and well-equipped apartment. Dilato- 
metric determinations of the volume changes in steels 
are made on two alternative equipments, 7.e., the 
Gale dilatometer and the Rohn dilatometer. Coeffi- 
cients of linear expansion can also be determined. 
The former employs a test piece 2in. long, which 
rests at the closed end of a vertical silica tube, and 
is heated in an electric furnace. Changes in length 
of the specimen are transmitted by a silica extension 
rod to a dial gauge graduated in 1/10,000in., and by 
means of a thermo-couple placed in a hole in the 
test piece simultaneous readings of temperature 
and changes in length can be taken and plotted. 
The Rohn dilatometer is an autographic record- 
ing instrument. Three bars 10 cm. long are heated 
in an electrically heated metal block, and are 
arranged in such a way that, looking along the 
furnace, they are situated at three corners of a 
square. The bar at the apex is a quartz rod of low 
expansion. Of the other two bars, one is the 
specimen under test, and the other a standard bar 
with a known coefficient of expansion. By means 
of a system of extension rods, any movement of the 
bars is transmitted to a mirror which reflects a 
small spot of light on to a ground-glass screen, or 
on to a sheet of photographic paper. The motion 
of the spot of light due to a change in length of the 
specimen under test is at right angles to that due 
to the standard bar, and the spot of light therefore 
moves more or less diagonally across the screen or 
photographic paper. With a knowledge of the magni- 
fication of the instrument, and the measurements 
at any point on the developed record, the actual 
expansion of the two bars subject to expansion 
can be calculated, and from the expansion of the 
standard bar the temperature may also be calculated. 
Once set up and put into service, the instrument is 
fully automatic—the rate of heating being auto- 
matically controlled by means of a relay system and 
the furnace can also be made to switch off at any 
predetermined maximum temperature. 

The magnetic testing equipment shown in Fig. 5 
consists of a permeameter and iron loss tester, with 
special generators for the supply of steady D.C. and 
A.C. current. The permeameter is designed to 
measure B-H curves and hysteresis loops for all 
types of steel, ranging from material of low coercive 
force to permanent magnet steel. The iron loss 
tester is used for the testing of steels under alternat- 
ing magnetisation, and enables energy loss to be 
measured up to 17,000 B with 4 per cent. silicon steel, 
and at 20,000 B in the case of ordinary dynamo 
steel, the accuracy of measurement being to within 
1 per cent. in energy loss. ; 

Apparatus is also provided for the measurement 
of electrical resistance at ordinary and elevated 
temperatures. The instruments include a Kelvin 
double bridge, with a galvanometer and attach- 
ments for holding the test piece and for tapping 
off at a definite length of the specimen, a null method 
being used for determining the resistance. Two 
attachments that were designed in the laboratories 
are available. The first accommodates test pieces 





Fic. 5—MAGNETIC TESTING EQUIPMENT 


Tinsley potentiometer and accessories measuring 
to 0-000001 volt. Apparatus designed in the labora- 
tories is under construction for the determination of 
thermal conductivity coefficients. A portion of the 
physics laboratory is screened off to accommodate 
special apparatus under investigation to determine 
its suitability for special problems. Among this 
apparatus is a Metropolitan-Vickers X-ray tube of 
the hot cathode type, with a water-cooled target 
and oil pumps for continuously evacuating it. As 
the tube is demountable, the renewal of the filament 
or the work of changing the target can be carried 
out with ease. Designed for a continuous rating of 
2 kilowatts and 100,000 volts, the tube is to be used 
for the determination of the composition of materials, 
the crystal structure of substances, and phase 
changes in metallic alloys. There is also a magnetic 
crack detector in which the test piece is first magne- 
tised, and then immersed in or swilled with a fluid 
carrying finely divided iron particles in suspension ; 
cracks are clearly indicated by the iron filings 
lining up along the cracks owing to the magnetic 
poles formed at these points. After inspection, the 
test piece is demagnetised by passing it slowly through 
a solenoid supplied with alternating current. 

The laboratory was constructed to the design of 
Mr. Geo. H. Shipley, Director of Research, the main 
contractors being W. G. Robson, Ltd., of Sheffield. 








ASLIB. 

Tue preliminary programme of the eleventh Annual 
Conference of the Association of Special Libraries and 
Information Bureaux, which is to take place at Somerville 
College, Oxford, on September 21st to 24th, 1934, is as 
follows :— 

Friday Evening.—Chairman, Sir Charles Sherrington, 
O.M., F.R.S., Past-President. Sir Richard Gregory. 
F.R.S., President-designate, ‘* Science in the Public Press.”’ 

Saturday Morning.—‘* Book Selection for Special and 
General Libraries.” (a) ‘‘ Book Selection for Special! 
Libraries,” Mr. A. F. Ridley, British Non-ferrous Metals 
Research Association, and others; (6b) ‘“‘ Methods of 
Seiecting Technical and Reference Books for General 
Libraries,” Mr. J. E. Walker (Hendon Public Library). 
and others; (c) ‘“ Book Recommendation Methods for 
University Libraries,” Mr. 8S. G. Wright (Bodleian Library ) 
and others. Chairman, Dr. 8S. C. Bradford. Mr. H. V. 
Horton, ‘‘ The Use of the Universal Decimal Classification 
in Photographic Abstracts.” 

Saturday Afternoon.—2.30 p.m., ‘‘ Some New Libraries.” 
Chairman, Sir Michael E. Sadler. Mr. Charles Nowell, 
‘Manchester Central Library”; Mr. H. F. Alexander, 
** Radcliffe Science Library, Oxford.”’ 5 p.m., Chairman, 
Professor R. S. Hutton ; annual general meeting, report on 
year’s work of ASLIB, reports from kindred organisations. 

Saturday Evening—Chairman, Mr. J. G. Pearce. 
Mr. L. Urwick, “‘ The Idea of Planning.” 

Sunday Morning.—‘ Planning and its Relation to 
Information.” Session organised in co-operation with 
P.E.P. (Political and Economic Planning). Chairman, 
Mr. L. Urwick. Mr. K. M. Lindsay, ‘‘ Public Efforts 
at Planning in Great Britain”; Mr. O. W. Roskill, “ The 
Planning of Industry.” 

Sunday Evening.—Mr. L. A. de L. Meredith, “* Publicity 
for Great Britain: Problem of the Supply of Informa- 
tion.” 
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Railway and Road Matters. 


THE Chancery-lane Station on the Central London Rail- 
way has been rebuilt at a cost of £230,000, and was reopened 
on June 25th. The direction of the Post Office tube 
railway had to be diverted as a consequence of the work. 


AtTHOUGH Colonel F. A. Cortez Leigh retired on July 
Ist from the position of electrical engineer to the London, 
Midland and Scottish agteae ¢ his services will be retained 
in an advisory capaci he will be a member of the 
Advisory Committee on Scientific Research. 


THE late Sir Clarendon Hyde, who died on June 24th, 
was one of the directors of the Great Northern and City 
Railway, and when that line was absorbed by the Metro- 
politan Railway in 1913 he was given a seat on the board 
of that company, and became the uty chairman in 
1914. That office he held until the London Passenger 
‘Transport Board took over the Metropolitan last year. 


Rom a statement made by Wing-Commander Measures, 
the Superintendent of the Railway Air Services, at Bir- 
mingham on June 27th, it appears that there will shortly 
he a two-way through air service, to be operated by the 
London, Midland and Scottish Railway, between London, 
Birmingham, Manchester, and Belfast. It will connect 
at Birmingham with the Great Western’s Plymouth, 
Cardiff, Birmingham, and Liverpool service, opened on 
May 7th. 


Here, on November 13th last, we mentioned the case 
of a farmer who considered that the conveyance of milk 
in bulk in tank wagons reduced the cost of the railway 
carriage to London, mentioned in his agreement with the 
United Dairies Company. The Court of Appeal supported 
that contention, but the House of Lords, Lord Atkin dis- 
senting, on June 25th allowed the appeal of the defendants. 
The matter is one of prime importance, as the agreement 
in question, it was stated, was similar to 7000 other 
agreements, 


A CONFERENCE held at the House of Commons on 
Thursday, June 28th, decided to impress upon the Govern- 
ment the need for improved communication with the 
(Ilford district, and that the London Passenger Transport 
Board should be given financial assistance or guarantees 
to enable the work to be proceeded with. The Conference 
commented also upon the fact that the London and North- 
Eastern Railway gave a definite undertaking that when 
the London Passenger Transport Bill was passed, the 
necessary modification and electrification of Liverpool- 
street Station would be carried out. 


THE Ministry of Transport railway statistics for March 
last point out that they cover the Good Friday and pre- 
Kaster traffic, which came a fortnight later in 1933. The 
number of passenger journeys, when compared with March, 
1933, showed an increase of 5-2 per cent. and the receipts 
from passengers an increase of 19-5 percent. The tonnage 
of freight rose by 11+4 per cent. and the freight train 
receipts by 10-5 per cent. The freight train mileage was 
increased by 6-3 per cent., but the loading and speed were 
better—the average train load advanced from 124 to 
1303 tons, and the net ton-miles per engine-hour from 
453} to 475. 

Mr. OniveR STANLEY, the Minister of Transport, who 
has now succeeded Sir Henry Betterton as Minister of 
Labour, performed his last official act as Minister of Trans- 
port on Monday, July 2nd, when he formally opened the 
final section of the North Circular Road, thus marking the 
completion of a great circumferential highway, 15 miles in 
length, which, by linking up the Great West Road near 
Kew Bridge with the Eastern Avenue and the Southend 
Road in the county of Essex, should be of great value in 
reducing traffic congestion. It has cost £180,000, and, 
except where railways and the Grand Union Canal have 
to be passed, is 100ft. in width, with a 30ft. central 
carriageway and two 35ft. footpaths and greenswards. 


Wat is virtually a big new rail traffic “ filter’ for 
the Potteries district has been created by the L.M.S. 
Railway at Stoke-on-Trent by the remodelling of Cock- 
shute Marshalling Sidings, the enlargement of which will 
be completed at the end of this month. The alterations 
have enlarged the capacity of the main “ fan ” of sorting 
sidings from 394 to 500 wagons, while by the transfer 
to the yard of the former L. and N.W. Railway of the 
repair work in connection with private owners’ wagons, 
there have been made available two additional sidings, 
giving an increase in accommodation from thirty-two to 
fifty-four wagons. With the completion of the alterations, 
a portion of the work hitherto done at Pratt’s Sidings is 
being transferred to Cockshute Sidings. 


In an interesting paper on ‘‘ Modern Traffic Control,” 
by Mr. G. Harris, of the Sheffield City Engineer’s Depart 
ment, read at the recent meeting of the Institution of 
Municipal and County Engineers, a comparison was made 
between the earlier fixed-time street traffic signals and the 
later type, which are vehicle-actuated. It was said that 
the principle of the latter is now well known, and this 
country has probably progressed as far in that direction 
as America. Since its introduction into England over 
400 installations have been completed, many of them at 
complicated intersections. It is a comparatively expen- 
sive system to install and maintain, but the advantages 
are considerable, and it is undoubtedly the most efficient 
form of signal control for the majority of intersections. 


UNDER Sec. 59 of the Railways Act, 1921, the Railway 
Rates Tribunal has to report each year, whether or not 
the revenue of the companies would permit of a reduction 
in the rates. The report of the review for 1933 was issued 
on June 29th, and says :—The Tribunal is satisfied that 
the deficiency in the net revenue of each of the amalga- 
mated companies is due to the continued depression of 
trade, the reduced spending power of the population, and 
intense competition of other means of transport, not to 
lack of efficiency or economy in the management. A 
modification in all or any of the standard charges, and a 
corresponding general modification of the exceptional 
charges of any of the companies, would not enable the 
company to earn its standard revenue. In those cireum- 


stances the Tribunal was not required by the statute to 
make any modification of those charges, and accordingly 
it made none. 





Notes and Memoranda. 





A prReEct telephone service from London to Leningrad 
was opened on July Ist. 


On Saturday, June 30th, Germany’s third 10,000-ton 
“ pocket ’’ battleship was launched at Wilhelmshaven 
and was named “ Graf Spee.”’ 


Our readers will learn with regret that Mr. James 
Dalrymple, the former general manager of the Glasgow 
Transport Department and manager of the Glasgow 
Corporation tramway system for over twenty years, 
died on July 1st. He had an international reputation 
in the field of tramway management, and acted in an 
advisory capacity to Indian and Brazilian municipalities 
in connection with the reorganisation of their transport 
undertakings. 


Tue Southern Railway Company’s new steamer 
‘“‘ Sandown,” recently built and engined by William Denny 
and Brothers, Ltd., of Dumbarton, which has now taken 
her place on the Portsmouth and Ryde service, is the sixth 
new vessel constructed for this special service during the 
past ten years. She has a length of 223ft., a beam of 
52ft. 6in., and @ designed speed of 144 knots. The side 
paddle wheels are propelled by a three-crank pa oP 
sion engine taking steam at 185 lb. per square inch 
coal- brewer] boilers working under forced draught in a closed 
stokehold. 


A process of electrolytic pickling of high-speed steel 
that gives promise of commercial success was described 
by Raymond R. Rogers, lecturer in electrochemistry, 
Department of Chemical Engineering, Columbia Univer- 
sity, New York, in a paper presented to the Electro- 
chemical Society. An alkaline bath of 115 g: of sodium 
hydroxide and 15 g. of citric acid per litre is used with 
a current density of 25 ampéres ap square foot. When 
the gas evolution becomes entire ron ige na the pickling 
has been completed and the pass are t with 
water and dipped for an instant into a Me bpcrothoris 
acid solution. 


Tue basic idea behind the reorganisation of the Cowley 
works of Morris Motors, Ltd., is not cheaper production 
and greater output per man, as under mass production, 
but rather the improved quality of production by the 
separation and division of the manufacture of component 
parts in separate and specially equipped factories located 
in the districts where the best labour is obtainable for each. 
The newly equipped assembly oy 3 at Cowley, together 
with five specialised factories at Oxford and Coventry, 
completes the scheme, which has been carried through at a 
cost of about £250,000. The works were inspected on 
Friday, June 29th. 


THE alteration to the Barton power station chimneys 
has been begun, and when finished the thirteen steel 
chimneys will be replaced by two of brick and concrete, 
each 300ft. high and 18ft. 9in. in diameter. The altera- 
tion has become necessary because it is found that steel 
chimneys do not adequately withstand the sulphur corro- 
sion caused by the furnace gases. The present steel 
chimneys have been in use about six years. The furnace 
gases will be carried by induced and forced flow from the 
furnaces by the horizontal flue through grit extractors 
to the annular chambers at the base of the chimneys, 
from which it will be extracted by vacuum plant. 


FoREMOST among the new developments in the protec- 
tion of metal surfaces from corrosion is the formation upon 
metallic surfaces of transparent, thin and adherent, 
continuous protective films of oxides or other relatively 
inert compounds of the metals protected. Although 
such artificially induced films are not automatically 
repaired when scratched or otherwise broken, as are the 
less substantial films naturally formed upon certain 
metals, they are, according to the Industrial Bulletin of 
Arthur D. Little, rapidly being developed to adequate 
strength and thickness. properties are 
them so extended a field of usefulness that they 
promise to supplant electro-plating for certain purposes. 
Films of this type may be induced by purely chemical 
means, as in case of a process for coating easily corroded 
aluminium alloys with a film of oxides of heavier metals. 
More impervious and protective films are, however, 
attained electro-chemically, by making the article to 
be coated the anode in a suitable solution, as in electro- 
plating, but with the current reversed. A recently 
develo adaptation of this “‘ anodic ”’ treatment electro- 
lytically cleans the surface of aluminium after which it 
may be given a transparent protective oxide coating. 
This treatment produces a surface of very nearly silvery 
reflectivity, a toughness and durability, and an ease of 
cleaning hitherto uncombined in materials used for 
reflection. 


In the Electrician of June 22nd there is an interesting 
account of the method adopted for protecting the large 
power station of the Bristol Corporation at Portishead 
from fire by means of carbon dioxide. The great advantage 
of carbon dioxide for power-house use is that it extin- 
guishes the fire with little risk of interrupting the opera- 
tion of the station, The maintenance of a continuous 
supply of electric power is of the greatest importance in 
generating stations. The installation consists of carbon 
dioxide cylinder batteries centralised in a special building 
situated about 80ft. away from the station. Main pipes 
connect the cylinders with control valves placed at con- 
venient points for directing the gas in the event of fire. 
Entirely automatic operation is arranged only for the trans- 


former com ts, where thermostats are filled which 
operate the control valve. The quantity of stored is 
such that any section protected by the m can be 


flooded ee more than sufficient to extinguish any fire. 
The draw! to using chemicals having a water content 
in rooms containing live electric wires are well known. 
In the event of fire arising in an alternator, there is an 
initial discharge of gas from ten cylinders. As the rotor 
continues to revolve for about half an hour before it comes 
to rest, the initial discharge is liable to be dispersed, and 
so the gas concentration might fall too low. For this 
reason ten more cylinders are provided, each of which 





functions successively at intervals of 3 min., and thus a 
safe degree of concentration is maintained. 


Miscellanea. 





THe Great Western Railway is making an experiment 
with 100,000 steel keys, in the place of wooden ones, for 
securing rails in their chairs. 


A TENDEK of £20,000,000 has been submitted by the 
American Foundation Company for the construction ai 
Angara, Siberia, of a hydro-electric power plant greater 
than that on the Dneiper. 


THe R.A.F. fighting and reconnaissance ‘planes detailed 
for defence of London and the Midlands, it is officially 


stated, are being flown on petrol produced by low 
temperature carbonisation from British coal. 

THe Chinese Government is contemplating the use 
of the Yung River, in Kwantung, for the develop- 


ment of electric power, for which a market would be 
found in Canton and thereabouts. It is estimated that 
with a dam 140ft. high about 100,000 horse-power could 
be produced. 


A DEPARTMENTAL Committee has been set up by the 
Minister of Transport to examine and report what steps 
could be taken for securing more efficient and uniform 
street lighting, with particular reference to the con- 
venience and safety of traffic, and with due regard to the 
requirements of residential and shopping areas, and to 
make recommendations. 


Tse Minister of Mines said in the House of Commons 
recently that coal consumption had increased at the 
rate of some 608,000 tons per annum as a result of the 
tax on foreign fuel oil, according to figures supplied him 
by the Coal Utilisation Council. A detailed analysis of 


this figure, given in terms of coal, was: Coal, 316,000 ; 
coke, 83,000; electricity, 7000; gas, 99,000: and coal 
oil, 103,000. 


Iw connection with the recent Achema VII Exhibition 
of chemical and engineering apparatus, held in Cologne 
in May last, a special directory and Exhibition guide has 
been prepared, which gives a complete list of the suppliers 
of machinery and apparatus manufactured in Germany 
for chemical and engineering industry, and _ scientific 
purposes. It can be obtained from Dechema, at Seelze, 
near Hanover, Germany. 


AccorpDine to the latest wreck returns of Lloyd's 
Register, steamers of Greek and Spanish nationality still 
sufier from an undesirable notoriety in the way of 
casualties. During the last quarter of 1933, the Greek 
mercantile Marine lost 0-92 per cent. of its tonnage, and 
the Spanish fleet 0-45 per cent. The British loss was 
0-27 per cent., and that of America, excluding the Great 
Lakes traffic, the very low figure of 0-05 per cent. The 
lowest loss of all was, however, that with only 0-01 per 
cent. of its tonnage wrecked. It should be borne in mind 
that these figures cover the comparatively short period 
of three months. 


Tue Treasury has made an Additional Import Duties 
(No. 24) Order (S.R. and O., 1934, No. 678), under. which, 
following a recommendation of the Import Duties Advisory 
Committee on June 7th, 1934, component parts of gauges 
and measuring instruments of precision of the types used 
in engineering machine shops and viewing rooms become 
liable, as from July 4th, to the same customs duties as 
are chargeable on the completed articles under the Safe 
guarding of Industries Act, 1921, namely, 33} per cent. 
ad valorem. This will have the effect of preventing evasion 
of the safeguarding duty by the importation of foreign 
parts for assembly in this country. 


In order to overcome difficulties in production which 
have been caused by a shortage of labour at Dursley, 
Gloucestershire, R. A. Lister and Co., Ltd., have decided 
to introduce throughout the works an efficiency bonus 
scheme. [If suitable houses were available the firm could 
probably give employment to two hundred more men at 
once. As they do not exist, the whole position has been 
put before the employees and a scheme has been worked 
out for increasing output without the assistance of extra 
workmen. A joint effort is being made to stimulate pro- 
duction, and improved technical methods are being 
investigated in every direction, in addition to which the 
firm has decided to offer an efficiency bonus on its total 
output. The bonus will apply to all in the firm’s employ- 
ment, with the exception of those workpeople who are 
already on bonus or piecework rates. 


It is learned from Toyo Tin, Ltd., that the aerial 
ropeway which serves the Mitate Mine in Japan, and which 
has run almost continuously since it was installed four 
years ago, has lately had all its couplings renewed. This 
involved new metalling for twenty-four sockets, and is a 
precautionary measure which, says Tin, is expected to 
ensure a further long period of running. It is interesting 
to note that during the first three years of this four-year 
period the mill averaged 94-4 per cent. of the possible 
running time. Having.regard to the various mill exten- 
sions and to the many changes which have been made to 
the mill flow sheet during these four years, such a record 
of ropeway conveyance is regarded as very satisfactory. 
The renewal of couplings referred to above occupied eleven 
days, during the latter part of April, and full advantage 
was taken of the enforced stop to give the mill a compre- 
hensive overhaul and general clean-up. 


Tue Government has rejected the proposal of a road 
bridge over the Firth of Forth at Queensferry. Mr. 
Oliver Stanley, the Minister of Transport, in a reply 
by letter to a deputation of Scottish Members of Parlia- 
ment, who urged the erection of a bridge, to cost about 
£6,000,000, says that no Minister of the Crown would, 
in common prudence, be justified in giving his support 
to a scheme involving expenditure of the magnitude 
under discussion. ‘‘ The present proposal,’ the letter 
adds, ‘‘ appears to be that no financial obligations what- 
ever should fall upon the local authorities. If I under- 
stood you aright, the Road Fund was to find 87} per 
cent. of the total cost, while the 124 per cent. would be 
liquidated by tolls. I do not dispute the statement that 
a road bridge at Queensferry would be appreciated by 
road users, but what I have to decide is whether its 





utility would warrant so large a draft on the limited 
resources of the Road Fund.” 
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CIVILISATION AND THE ENGINEER. 


AmoNGsT the events by which the jubilee of the 
Junior Institution of Engineers was celebrated 
last week, the Canet Lecture, delivered on Thurs- 
day evening by Sir Frank Smith, must be given the 
place of honour. Last year Sir Frank delivered a 
Kelvin Lecture, which put him in the first rank 
amongst those who have the gift of expounding 
scientific principles to large audiences ; his Canet 
Lecture enhanced his reputation as a speaker, and 
showed at the same time that he is as much the 
master of the popular discourse when his subject 
is economics and sociology as when it is physics 
and electricity. His lecture occupied just an hour, 
contained many figures and statistics, and called 
for the development of carefully planned lines 
of thought, but it was delivered without hesitation 
and without reference to a single note. It held the 
audience from the first word to the last, and was 
acknowledged by applause which owed nothing, 
as applause so often does, to mere courtesy. 

The subject of the discourse was the position 
occupied by engineering in modern civilisation. 
By an ingenious rhetorical stratagem, Sir Frank 
imagined himself looking in succession through the 
spectacles of the civil engineer, the electrical engi- 
neer, and the mechanical engineer upon the exist- 
ing world. The picture he first saw was mankind 
redeemed from want and disease by the great works 
of irrigation, water supply, and sewage disposal ; 
the second showed men provided with unlimited 
power in a convenient form, with light at their 
beck and call for a mere song, and with means of 
oral communication so marvellous that one person 
might speak to the whole civilised world at the 
same moment. Looking through the third pair of 
spectacles the lecturer saw a world in which the 
mechanical engineer's hand was in everything, 
supplying the machines with which the civil and 
electrical engineer carried out their beneficent 
work and the materials from which those machines 
were made. In each picture were to be seen the 
benefits which mankind enjoyed as the result of 
the progress of science and the industrial arts. 
From these pictures, which one may look upon 
with justifiable pride and satisfaction, the author 
turned to another which to some seems nothing 
but an agglomeration of gloomy tones—the picture 
of Displaced Labour. With no difficulty, he showed 








that this was indeed not a picture, but a spectre 
without substance, for, in fact, the advances in 
science and technology had not diminished the 
quantity of labour, but had created a call for it 
which would never have existed in their absence. 
It would be pleasant to follow each step which 
brought Sir Frank nearer to his peroration, but 
we do better by presenting on another page his 
own words. That many will remain uncon- 
vinced by his arguments goes without saying. 
There are still not wanting those who see nothing 
but ill in the advances of science and who regard 
the machine as a demon working for the destruc- 
tion alike of man’s happiness and his higher senses. 
It is as useless to ask these laudatores temporis acti 
what period in the development of civilisation 
they would accept as better than the present, as it 
is to invite them to indicate which of the amenities 
that science and technology have provided they 
would dispense with. Engineers as a whole, whilst 
admitting that in many respects mankind is 
mastered by the discoveries they have made and the 
machines they have invented, will not ' sympathise 
with these grumblers and pessimists, but will thank 
Sir Frank for the effective defence he made of the 
profession—seen in a very wide sense—which they 
follow. Not on the broad issue will they demur 
from any of the pictures painted by the lecturer, 
but, as he himself knows, they may differ, as men 
do about the sculpture of Rodin or Epstein, con- 
cerning the features of his subject which the 
artist has stressed. It may be contended; for 
example, that, speaking as a physicist and scientist, 
Sir Frank credits the discoveries of Torricelli, 
Boyle, Black, and Joule with too much influence in 
the “ industrial revolution.”” Who can say at this 
time that the Newcomen engine—the ancestor of 
all piston engines—would never have been made 
had the weight of the atmosphere not been ascer- 
tained? Or that the Trevithick engine would 


‘never have been invented in the absence of Boyle’s 


Law? Sir Frank, speaking scientifically, ascribes 
quite correctly the discovery of latent heat to 
Black, but engineers do not forget that James Watt 
also observed it in a practical form—on his experi- 
ments with the Newcomen model—and turned to 
Black for the explanation. Hence, since he had 
mastered the fact that latent heat existed, there 
is little real reason to doubt that he would have 
invented the separate condenser without Black’s 
explanation, almost as surely as with it. It is 
true, to take another case, that after the time of 
Joule the steam engine gradually came to be 
regarded as a “heat’’ engine, but for fifty 
years before the enunciation of the First Law, it 
had worked just as well as a “ pressure ’ engine. 

It is unnecessary to follow a train of thought in 
which successive arguments may be thrown into 
one scale or the other. In the past, there can be 
little or no question that in the field of engineering 
practice preceded science ; in the present, the two 
run neck-a-neck, science sometimes indicating 
the path, but practice not hesitating to advance 
by patient trial and error if it lacks other guidance. 
It may be that we are approaching the limits of 
empirical progress, and that future developments 
will be made, as Sir Frank Smith appears to 
believe, with the help of the knowledge of 
the fundamental nature of things which the 
physicist is discovering. If, he says, we under- 
stood the mechanism of catalysis or the intimate 
structures of the elements, we should not only 
be able to avoid the blundering and tedious tests 
amounting in numbers to many thousands which 
have to be made to discover a suitable catalyst 
or evolve a new alloy. But the world will not 
stand still whilst the secrets of the atom are being 
violated ; it will continue to progress by trial and 
error directed by such knowledge as research can 
afford, yet whilst it works it will watch with 
interest mingled with some suspicion and a measure 
of anxiety the efforts of the supra-physicists to sift 
to the last the nature of matter and to remove, by 
knowledge of all things, all problems. 


Engineers as Inventors. 


AmeERIcA has always had a taste for statistics. 
It must be an imported taste, like that for chop- 
suey, for if the pilgrims on the “‘ Mayflower *’ were 
true to type, an America without alloying elements 
would continue to exhibit that distrust of statistics 
which is inherent in Englishmen, whose ingrained 
conviction that they can prove anything leads to 
the unavoidable corollary that they prove nothing. 
Hence, holding this view, Englishmen regard as a 
mere vanity a kind of analysis in which their 
cousins appear to take much interest. An admir- 
able example lies before us. With an expenditure 
of time and energy—which is no doubt justified by 








the industrial conditions in the United States- 
and, we need scarcely add, the services of appro- 
priate mechanical appliances, Mr. Burke Smith, 
of Chieago, has analysed the 10,800 biographies of 
engineers in ‘‘ Who’s Who in Engineering ’’ with 
the purpose of finding out whether engineers are 
or are not inventive, and, particularly, of 
discovering if a college education smothers the 
divine fire. He estimates that 17-8 per cent. 
of engineers are inventors, and despite the fact 
that “‘ the inventiveness of those who have had no 
college training is about 50 per cent. higher than 
that of the college graduates,” he reaches the 
conclusion that a college education in itself has 
no effect on the inventive performance of engi- 
neers thus seeming to support the English 
contention that statistics will prove any- 
thing. 

Mr. Burke Smith’s analysis would be more con- 
vincing if we knew exactly what an engineer in the 
directory sense is, and what may safely be called 
an invention. We understand that ‘“‘ Who’s Who 
in Engineering ’’ does endeavour to give the names 
only of those who have fairly established them- 
selves as engineers. But engineer is, if possible, a 
wider term in America than it is here, and it is 
impossible to doubt that amongst the 10,800 names 
there are many of men in whom, owing to the 
nature of their vocation, we have no more right to 
look for inventiveness than in a haberdasher or a 
bosun. On the other hand, the means of selection 
adopted cut out many engineers—draughtsmen, © 
for instance—whose daily work frequently calls 
for inventiveness quite as high as that revealed 
by many, if not the major number, of patent 
specifications. Furthermore, there are now, as 
often in the past, men who become engineers as 
the result of an invention. That is to say, the 
invention comes first, and the exploitation of it 
gives the inventor the right to the title. It is a 
moot point whether such men should be included 
in Mr. Burke Smith’s analysis, particularly when 
we recall that one of his objects is to examine the 
influence of education on inventiveness. It may 
be that his method cuts out any error from this 
cause as far as college graduates are concerned, but 
it leaves uncertainty about the total figure— 
17-8 per cent. For the inquiry, in part, becomes, 
not ‘Are engineers inventors?’’ but “Are 
inventors engineers?” Hence we may say, in 
general terms, that the basis of his inquiry— 
** Who’s Who in Engineering ”’—is not unchallenge- 
able. Our doubts about the trustworthiness of the 
estimate are supported by the results of an inquiry 
carried out by Joseph Rossman—fairly quoted by 
Mr. Burke Smith—who, in his ‘‘ Psychology of the 
Inventor,’’ reported that the analysis of a question- 
naire gave 59-8 per cent. of inventors as engineers— 
assuredly a figure too big to be justified save by 
placing invention on a very low level. However. 
we give the reader the choice between the two 
estimates, one three times as great as the other, and 
again take refuge in the Englishman’s suspicion 
of statistics. Let us, nevertheless, as a matter of 
interest, follow Mr. Burke Smith a little further. 
He was able to classify 2408 names into five broad 
engineering divisions and the percentage of 
inventors in each was as follows :—Mechanical 
Engineering, 30-5 ; Chemical Engineering, 29-7 : 
Electrical, 21-2; Mining and Metallurgical, 14-2 : 
and Civil, 5-9. It is not surprising to find mech- 
anical engineering heading the list, nor to see civil 
engineering, which ordinarily does not call for 
patentable inventions, at the bottom ; but we are 
somewhat surprised to find electrical engineering 
so much lower than mechanical. Presumably the 
explanation is that many inventions of electrical 
appliances are made by men who call themselves 
mechanical in preference to electrical engineers. 
The position occupied by chemical engineers, a 
relatively new profession, almost on a level with 
mechanical engineering, is an indication of the 
important position that applied chemistry is 
taking in the world. Leaving these general figures, 
which are interesting, if not convincing, we turn 
to the problem of the effect of education on 
inventiveness. Here we have to move warily 
through the unfamiliar jargon of American 
universities—the Phi Beta Kappa, Tau Beta Phi, 
Sigma Xi men, and so on. But avoiding as far as 
may be without unfairness these finer distinctions, 
we find that amongst engineers with no ‘“ formal 
training of collegiate grade’ one-quarter were 
inventors with an average of 8-5 inventions each ; 
in a group of engineers who had some college 
training, but did not graduate, 21-6 were inventors 
with 11-4 inventions each; finally, amongst 
college graduates 16-6 were found to be inventors 
with an average of 10-6 inventions per inventor. 
These figures, even when corrected for age, seem 
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clearly to indicate that if ‘formal training of 
collegiate grade ’’ does not check inventiveness, it 
does not encourage it. Even when analysed further 
there is no indication that superior scholarship 
sharpens the ability to invent, and Mr. Burke 
Smith finds that the effect of post-graduate work is 
negligible. Summarising the results obtained, he 
says “the data indicate that among graduate 
engineers the degree of college training, as measured 
by the number of years of such training and by 
scholastic standing while in college, has little to do 
with inventing performance.” All that can be said 
is that when a Ph.D. does turn inventor he is 
three times as prolific as the non-college-trained 
man. 

Mr. Burke Smith’s conclusion is that a college 
education in itself is without effect upon the 
‘inventing performance of engineers.’’ Whether 
that is or is not entirely substantiated by his 
statistics is somewhat debateable, but in all prob- 
ability it is not far wrong. There can, we are sure, 
be little doubt that formal science does cramp the 
inventiveness of a certain class of intellect, but, on 





the other hand, it gives to another kind the tools 
with which to invent. We may take it that these 
two effects balance out, so that, as Mr. Burke 
Smith found, the result is nil. Who will say that 
that is an entirely satisfactory -conclusion ? To 
repel the charge that college training checks the 
inventive talents is all very well, but it is not 
enough. Our hopes of Heaven reside, not in the 
number of ill deeds we have not done, but in the 
good deeds we have done. It is not enough that 
colleges do not discourage inventiveness; they 
should encourage it. Invention is an act of the 
imagination, and we do not believe for a moment 
that it can be taught. But in seventy or eighty 
per cent. of young engineers the imagination is 
there and needs firing. How that is to be done we 
do not know, but we suggest to Mr. Burke Smith 
as a line of profitable inquiry that he should re- 
classify his engineers by the professors at whose 
feet they sat. It would not surprise us to learn that 
certain teachers have the ability to inspire and to 
foster the inventive imagination, whilst others, by 
excessive formality, destroy it. 








Institution of Mechanical Engineers. 


LIVERPOOL SUMMER MERTING. 
No. 


(Concluded from page 658, June 29th). 


M\HE history of many towns is written, for those 

who can read it, in their streets. Take New York 
tor example and notice how its square-cut blocks are 
intersected by a great highway which, disdaining 
all mathematical plan, winds an erratic course across 
the whole city, the one exceptional feature in a 
picture of almost perfect regularity. One's history 
book contirms the obvious deduction that New 
Amsterdam covered a small area at the extreme 
southern end of Manhattan and that Broadway was 
the road leading from it into the country beyond. 

In some cities, however, the record of development 
, reserved in the streets is confused almost beyond the 
ability of anyone now living to decipher it. In the 
category of towns which baffle us in this respect we 
would place Liverpool in a prominent position. It is, 
we should suppose, about the most “ planless ” city 
in the British Isles. No general scheme is visible in 
the lay-out of its streets. There is not even a central 
square or other nucleus about which the city may be 
said to have grown. Its streets, great and small, 
broad and narrow, intersect and unite with one 
another at all angles, each following its own course 
and direction randomly and with the object, appa- 
rently, of creating a building frontage rather than of 
leading the wayfarer to any particular point. 

Yet the very formlessness of Liverpool’s civic plan 
ieflects much of its history. It has grown step by 
step with the growth in the facilities for transport 
and travel. Sailing ships, canals, steamships, rail- 
ways, road vehicles and aircraft have in turn exer- 
vised their influence upon it and with each develop- 
ment it has had to adapt its structure to embrace 
new requirements. Above all it is a seafarer’s town 
and has been shaped to a preponderating extent by 
the deeds and the needs of those who have set off 
from it down the Mersey and by the gleanings from 
foreign lands which they brought back. 

In very early days the chief shipping centre on 
the west coast of England was the estuary of the river 
Dee on the other side of the Wirral peninsula. With 
the silting up of that natural harbour Liverpool 
began its career as a seaport. For some centuries 
it remained poor while Bristol forged ahead. Towards 
the close of the seventeenth century its population 
numbered only about four thousand. Its rise to 
importance began about fifty years later when the 
construction of several canals placed it in com- 
munication with the growing manufacturing districts 
lying eastwards of it. By the beginning of the nine- 
teenth century it was in touch through the Leeds and 
Liverpool Canal with East Lancashire and the West 
Riding of Yorkshire, through the Bridgewater Canal 
with Manchester and Warrington and through the 
Shropshire Union Canal with Birmingham. The 
import of raw materials for the industries of those 
areas and the export of the goods which they manu- 
factured established Liverpool’s shipping business on 
a wide and firm basis. 

Plentifully endowed with the spirit of enterprise 
and adventure which the sea fosters in all who live 
on or by it, the inhabitants of Liverpool gave an 
early welcome to each new development in means of 
communication. It was in Liverpool that the scheme 
for the construction of a railway between it and 
Manchester originated and it was in Liverpool that 
the money for building it was mostly found. It was 
in Liverpool that Samuel Cunard settled when he 
came from Nova Scotia to this country fired with the 


determination to establish a regular steamship 
service between the Old and the New Worlds. 





Throughout the nineteenth century the town pros- 
pered with the progress of ocean travel and of land 
communications. To-day it is still in the van in all 
that concerns the movement of men and materials 
from one place to another. The survival of the old 
spirit is in ample evidence in the great vehicular | 
tunnel beneath the Mersey which His Majesty will 
open in a few days’ time and in the municipal aero- 
drome at Speke which was opened a year ago. 

It was more than fitting that Liverpool, a town the 
development of which has been dependent in an 
especial degree upon the activities of engineers, 
should have been chosen as the centre for last week’s 
Summer Meeting of the Institution of Mechanical 
Engineers. While shipping continues to be Liver- 
pool’s principal industry, the development of trans- 
port facilities has now resulted in the city becoming 
not merely a point of entry for raw materials and of 
exit for finished goods but a centre itself of diversified 
manufacturing activity. Over 40 per cent. of the 
total amount of sugar imported into the United 
Kingdom passes through Liverpool. Naturally the 
sugar-refining industry and other industries, such as 
fruit preserving, which use refined sugar in their 
processes, have been attracted to the city as an 
advantageous site for the establishment of their 
factories. The importation of other foreign raw 
materials has similarly led to the erection in or near 
Liverpool of factories in which the materials are 
worked up into finished produce. From all parts of 
the world oil seeds, nuts and kernels come to the 
port and as a consequence seed crushing, oil refining, 
oil cake manufacturing and the making of soap, 
candles and margarine constitute very important 
branches of Liverpool’s industrial life. Timber and 
at a later date wood pulp from Canada appear pro- 
minently in Liverpool’s imports and as a result we 
find paper mills and artificial silk and match factories 
at work within its boundaries or in its neighbourhood. 
The importation of grain has led to the city becoming 
the greatest flour-milling centre in the United King- 
don and that fact, in turn, has resulted in the estab- 
lishment within its confines of biscuit-making factories 
and other establishments dependent upon a supply 
of milled grain. From these examples it will be seen 
that Liverpool to-day is not merely a depét, as it 
once was, serving the adjoining inland manufacturing 
areas but has itself now become a centre retaining a 
considerable proportion of the materials landed at its 
docks and working them up into finished products 
for internal distribution and export. 

Diversification of interest was undoubtedly the 
key-note to the whole of last week’s meeting. It was, 
historically, only just that it should be opened with 
the reading of a paper dealing with the development 
of transatlantic shipping services. Mr. Austin’s able 
and interesting contribution proved to be an excellent 
foundation for the subsequent visits which the mem- 
bers paid to various representative works in Liverpool 
and its neighbourhood. We begin a reprint of it else- 
where in this issue. 

The paper, as the President, Mr. Charles Day, 
remarked, demonstrated the rapidity with which 
ocean travelling developed from conditions of studied 
discomfort to the height of luxury. Of the discussion 
which ensued upon its reading the general mood was 
reminiscent. The nearest approach to a debate was 


provided by Mr. Austin’s remarks concerning the 
prospect of transatlantic air services being established. 
Mr. Austin did not think the prospects promising and 





Alderman W. H. Maxwell, a director of the Cunard 


Company, while expressing himself cautiously on the 
subject, seemed, on the whole, to be of the same 
opinion laying emphasis on the fact that the cost of 
the machines, their passenger-carrying capacity and 
the charges for their insurance would be the deciding 
factors. In the old sailing ship days the prevailing 
easterly winds across the Atlantic commonly resulted 
in the outward voyage from this country occupying 
nearly twice as many days as the homeward run. 
The prevailing winds are still easterly and that fact, 
it would appear, would have a highly importan: 
influence on the reliability and commercial prospect» 
of a transatlantic air service, especially if the direct 
route between Ireland and , Newfoundland were 
followed. It is possible however that one of the 
alternative routes, by way of Iceland and Greenland 
or by way of the Azores and Bermuda, might prove 
practicable. 

Of the works which the members visited on Tues 
day afternoon, Wednesday and Thursday we cannot 
speak in all cases from personal knowledge for as usual 
a variety of simultaneous alternative visits was open 
to one’s choice. Wherever the members went the 
were received with the characteristic hospitality of 
the district. In at least two cases they were freely 
shown over works the processes and methods of 
which are commonly supposed to be guarded with 
much secrecy. The British Enka Artificial Silk Com- 
pany deserves particular mention in this respect. 
From the raw material, wood pulp from Canada, to 
the finished product, bleached matt or lustre artificial 
silk in the form of yarn ready for weaving, ever) 
stage in the process of manufacture was carefully and 
thoroughly explained to the visitors.. Even the 
method of making the finely perforated nozzles 
through which the soluble cellulose is squirted into an 
acid bath to emerge as a twisted thread of filaments 
was explained and demonstrated. No less thorough 
was the inspection which Messrs. Pilkington per- 
mitted the visitors to make of their plate and sheet 
glass works at St. Helen’s. At the plate glass works 
every process from the rolling, grinding and polishing 
to the inspection and cutting of the finished sheets 
was followed minutely. At the sheet glass works the 
flat glass drawing machine recently introduced to 
replace the cylinder drawing process was shown in 
action. 

So far at least as concerns the works which we 
personally visited it was more than gratifying to note 
in all cases palpable signs of restored prosperity. At 
the Meccano factory, an establishment which attracted 
a large number of the visitors, we found over a 
thousand hands busily at work making the well 
known constructional outfits, Hornby trains and 
other models for almost every country in the world, 
even for Japan. A better criterion of the state of 
general trade was perhaps provided by the report 
which we heard when we visited the Vacuum Oil 
Company’s works at Birkenhead. The products ot 
this company, Mr. McColl the joint managing directo: 
told us, are being shipped to twenty-six different 
countries throughout the world. In May the output 
of lubricating oils and greases established a record in 


the company’s history while that for June it was 


certain would be even greater. 

The Institution Dinner held on the evening of 
Wednesday at the Adelphi Hotel was attended to the 
limit of the capacity available. Of the speeches 
which followed, excellent although most of them were 
individually, we are compelled to say that in number 
they were too many and in length, with one or two 
exceptions, too great. Four toasts and four responses 
occupying two hours without a break is certainly a 
generous allowance for an occasion which is to be 
regarded primarily as a social function. 

We cannot close this account of the meeting with- 
out paying tribute to the perfect organisation ‘with 
which it was conducted and especially to the heavy 
share of it for which General Mowat and the secre- 
tarial staff were responsible. To guide a party of 
between four. and five hundred people through a com- 
plicated programme of visits, receptions and other 

unctions without a single hitch of any kind requires 
a large amount of detailed preparation. As usual the 
staff work was conducted with quiet efficiency and 
unvarying courtesy and unostentatiously contributed 
very largely to the success and pleasure of the meeting. 
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Thomas Telford, Our First President.’ 


By Sm ALEX 


|* the short while before us [ could not hope 
adquately to cover the life and doings of one who 
for half a century occupied & prominent-— for much of 
that time perhaps the most prominent-—position in 
enginecring in this country; and occupied it too, 
during the period in our development when engineer- 
ing played probably a more important part than at 
any other. Fortunately, it is not necessary that I 
should make the attempt. 

The Centenary Exhibition which the Institution 
has arranged affords a far clearer insight into Telford’s 
intensely busy and’ useful life, and will do more to 
inform and remind you of his activities and achieve- 
ments than would any words of mine. It contains 
first-hand accounts of his work from his employment 
us a mason on Somerset House in 1783 to the last 
year of his life, fifty-one years later; and you will 
find, moreover, many intimate sidelights on his out- 
look on life, his mode of thought, his directness of 
speech, his methods and his ideals ; and you will be 
able to form at first hand your judgment of Telford 
as engineer and man. 

| feel that a great deal is due to the many members 
and others whose generosity and co-operation have 
made the Exhibition possible, and my only personal 
regret is that we cannot have a permanent and even 
fuller Exhibition on these lines of our great pre- 
dlecessors. 

But | will leave you to form your own conclusions 
of it in due course, and [ would now propose to devote 
a little time to reminding you of the part that Telford 
played in the creation of the profession of civil 
engineering. 

You are aware, of course, of the immediate history 
of our own Institution. The first essay in this direc- 
tion was the Society of Enginers, established largely 
by the interest of Smeaton in 1771. But it ran on 
somewhat different lines, and its existence was 
suddenly terminated by an unfortunate incident at 
one of the meetings that led to Smeaton’s withdrawal. 
lt was revived in 1793, but it became rather the club, 
highly honoured and jealously guarded, of the leading 
lights of the “profession and their distinguished con- 
temporaries, than a professional technical society. 

In 1818 a few younger and rising members of the 
new profession combined to found the Institution of 
Civil Engineers. 

Telford himself has stated quite definitely that he 
had nothing directly to do with the foundation, 
und that in fact he knew nothing of the matter until 
it was all settled. But it is probable that it was, in 
fact, largely inspired, if not fathered, by the friendly 
informal meetings of engineers in Telford’s rooms at 
the Salopian Coffee House at Charing Cross, where he 
lived for twenty-six years, or later at his house, No. 24, 
Abingdon-street. His residence had long been the 
resort of engineers, both foreign and native; and 
some of those most active in the Institution’s pro- 
motion had worked for years with or under Telford, 
and participated in these meetings. 

As soon as the Institution was firmly established it 
was decided to invite Telford to fill the position of 
President, from which we may assume that his 
sympathy and favour had already been secured. He 
accepted the Presidency in March, 1820, and held it 
until his death in his fifteenth year of office. During 
these years by the testimony of all he gave of his 
best in the Institution’s interests, guiding its policy 
and aims, illuminating it with his own prestige, 
securing for it the honour, rare then, of a Royal 
Charter, and finally by his will providing it with its 
first material endowment. 

It is not surprising, then, that we here should hold 
Telford in an especial esteem. The Institution, 
which started with eight enthusiasts, has now 9052 
corporate members. Its branches have spread not 
only into all the great engineering districts of Great 
Britain, but through the Dominions and Colonies 
also ; and it has long been recognised as the doyen 
of engineering institutions of the world. 

These results and this success have not been secured 
without the labours and genius of a long line of dis- 
tinguished engineers who have followed Telford in the 
presidential chair and on the Council, or without the 
‘loyal services of the permanent officials who have 
administered the Institution’s ever-growing business 
in the last century and in this. But to Telford must 
particularly be accorded the merit and the praise, 
since in the early vital years it was on him that the 
burden lay of seeing that the Institution was not only 
well and truly founded, but that the high ideals of the 
first years were not forgotten. 

So much for the Institution of Civil Engineering. 
The origin of the profession of civil engineering lies 
deeper. The derivation of the terms ‘‘ Engineer ” 
and ‘‘ Civil Engineer,” their import and their first 
actual use in their present accepted sense have been 
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the subject of much debate, with no very definite 
conclusion. Of the practice of the engineer, there is 
the famous definition of Tredgold that adorns our 
first Charter, namely, “‘ the art of directing the great 
sources of power in nature for the use and convenience 
of man.”’ In that sense the practice of engineering is 
coeval with the civilised world. Every stage of 
civilisation has had its special engineering interest ; 
and many of the engineering works of the ancient 
world are still the cause of surprise and admiration. 
You hear, however, little of the builders ; they left 
no tradition behind them, and their works were just 
incidents. 

But there has been one period in our history 
when this was not so, when the world’s pro- 
gress lay for the time being almost wholly in the 
hands of the engineers; when engineers were the 
great civilisers. This Age of Engineering extended 
approximately from the middle of the eighteenth to 
the middle of the nineteenth century—from the 
Bridgwater Canal to the completion of the main 
systems of railways. The development of com- 
munications that took place in that period was 
revolutionary. In a few years the whole aspect of 
life was changed and the far-reaching changes for 
which the engineers were solely responsible shaped, 
and alone made possible, our whole present mode of 
existence and the world as we know it to-day. Between 
1760 and 1820 more was accomplished in engineering 
than in the seventeen centuries before. It was in 
that dynamic age that the term and profession of 
** civil engineering * came into existence. 

It worth considering what specifically was 
implied by the word “civil” in the eighteenth 
century. The Georgian period was our nearest 
approach to the old Roman outlook on life. The reins 
were in the hands of a narrow oligarchy, but it was 
an oligarchy instinct with a loyalty to the well- 
being of the Commonwealth, and an inherited sense 
of the duties and obligations of those into whose 
hands providence had given the power. Their serious 
and pondedous language is typical of their view of the 
polity of the State, and of their own high position in 
it. And the terms “civil” state, “ civil” institu- 
tions, ‘* civil *’ peoples, and the like, were of constant 
use by them to indicate the state and institutions of a 
new and enlightened age ; and particularly that form 
of government and existence which we on this island 
had evolved to the admiration and envy, as they 
believed, of all other peoples. 
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In due course this same adjective of “ civil ” 
was applied to the engineers who were recognised 
then as largely, perhaps mainly, responsible for the 
material progress of their country. There is no doubt 
of the high esteem in which the practisers of civil 
engineering were held. The material rewards and 
honours of individual engineers may not have been 
commensurate with their deserts ; but of the class, 
politicians, publicists, and the general public alike, 
spoke in language of such hyperbole as seems to 
us now to be incredible. *‘ There is not,” for instance, 
wrote Sir David Brewster in the Edinburgh Review, 
in concluding some observations on the present state 
of civil engineering, ‘‘a man, woman, or child, who 
has the powers of mastication, deglutition, and 
locomotion, who is not interested in the present 
rapid progress of the useful arts, in the increasing 
auxiliaries to commercial enterprise, and in those 
magnificent undertakings which stimulate the 
industry, augment the resources, and exalt the 
character of the nation.” 

** Civil Engineer ’’ was then a title of high honour. 
[ will not say that the newly coined term did not 
imply some sort of loose, indefinite antithesis to 
the military engineer. But I am satisfied that the 
real import of the term ‘“ Civil Engineer” lay in 
the association with those works of peace and public 
utility which, in our ancesters’ opinion, were the 
proper occupation and objective of a civil state 
and a civil people, and by which, in their belief, 
civilisation and progress could alone be achieved. 
Those were the circumstances in which * Civil 
Engineering ’’ came into being. But, after all, the 
practice and the profession are what the individuals 
make it. Those few first civil engineers only half- 
realised that they were creating a new profession. 
It is all the more credit to their intuition and inherent 
soundness, that the profession was so well built. 
They came for the most part from the ranks of 
craftsmen and tradesmen; millwrights and masons ; 
makers of mathematical instruments, land surveyors ; 
scarcely one of them with any scientific or mathe- 
matical training, some with but a very moderate 
education. Yet in the course of little more than a 
generation a great new profession had emerged 
with all its high ideals, its code of conduct and 
etiquette, its insistence on suitable education and 
training, its high standard of technical qualifica- 
tions, and in a wonderfully short time a recognised 
position in the State. It was a new profession, 
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the old existing professions of Medicine and the Law. 
To those first engineers, then—Smeaton, Rennie, 
Watt, Telford, and the others—we owe a very great 
debt ; but it fell to Telford to play the most important 
part. 

Telford was born in 1757, two years before the 
Duke of Bridgwater obtained the Act for the con- 
struction of his famous canal, and while James 
Brindley was still only known as an ingenious mill- 
wright, whose services were in much request for the 
fitting of water-wheels, and the like, at a remunera- 
tion of 2s. a day with 6d. for expenses. When Telford 
died, the Institution of Civil Engineers had enjoyed 
a Royal Charter for six years. 

The extension of engineering had in the interim 
been wide and rapid, as new works and projects 
came tumbling over one another, prompted by the 
extension of banking and joint stock companies 
and the waves of speculation that these facilities 
permitted. One can well imagine the haphazard 
development, the chaos, in the profession that might 
have ensued. 

But Telford was peculiarly fitted in many ways 
to keep sanity, order, and soundness as the guiding 
principles of engineering in spite of the excitements 
and temptations of the time. For Telford had 
worked up to his position of unquestioned supremacy 
from a mason’s apprentice by a long and difficult 
path. He had his own strong views on the necessity 
of thorough grounding and practical training, and 
those views still inspire the Institution’s policy. 
He sets them forth in a letter that has often been 
quoted, but bears repeating : 

‘My dear Madam,”’ he wrote to Miss Malcolm 
regarding a protegé of hers, “I regret that I shall 
not be able to be of much service in regard to the 
young man you take an interest in, and who 
appears to be deserving of encouragement. In 
fact, the profession has more candidates than can 
be employed; the Lottery is great, the valuable 
Tickets few, so that when my opinion is required I 
uniformly advise to consider whether Architecture 
or Land Surveying are not more certain pursuits ; 
they are more readily acquired, and more generally 
in demand. 

‘* Tf civil Engineering is, after all, still preferred, 
the way in which both the late Mr. Rennie and. 
myself proceeded, was to serve a regular appren- 
ticeship to some practical employment, he to a 
Millwright, and I to a general Housebuilder ; in 
this way we secured the means, by hard labour, 
of earning a subsistence and, in time by degrees, 
acquiring the confidence of our employers and the 
public, rose into what denominated Civil 
Engineering— 

“This is the true way of acquiring practical 
skill, a thorough knowledge of Materials to be 
employed, and altho’ last, not least, a perfect 
knowledge of the habits and disposition of 
Workmen— : 

‘“‘ This, altho’ forbidding to a young person who 
believes it possible to find a short and hasty path 
to distinction, has been shown to be otherwise, 
by the two examples which have of late been the 
most successful—one of whom lives on Evidence 
‘ That steep is the Ascent and slippery is the way.” ”’ 
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If Telford had a marked impatience of theorists’ 
and of mathematicians’ answers to what he considered 
fundamentally practical questions, yet, like Rennie, 
he believed in the most careful sifting of all available 
information before attempting to deal with any 
difficulty or problem. His note books are full of 
the extraordinarily varied collection of facts and data 
which, for his many interests, he laboriously culled, 
in the absence of text-books or tables, from many 
sources. He was, too, a great believer in the recording 
of his experiences and experiments, so that the 
information might be of value to others. 

Again, like Rennie, he had high ideals of the duties 
and obligations incumbent on the engineer. So 
much so, that for much of his work for philanthropic 
or semi-philanthropic institutions, such as the British 
Fisheries Society, he declined to accept any 
remuneration. 

In matters of detail, too, it would be learned with 
surprise, I think, were it possible for us to go into 
all these things, how far we still follow in our engi- 
neering practice and procedure, lines laid down in 
Telford’s time. To mention just one instance of his 
permanent effect on the relations between engineer 
and contractor, he introduced the system of making 
monthly payments on account to contractors against 
monthly measurements, with a 10 per cent. retention. 
Telford’s many activities and the widespread 
nature of his work occasioned the use by him of 
assistants and resident engineers to an extent before 
unknown. He selected them with care, and had the 
faculty of imbuing them with his own ideas and 
ideals, so that there grew up a considerable body 
of engineers who had been *; Telfordized,”’ to use 
the word invented at the time to describe his special 
method of road-making. 

Since many of these were prominent in the young 
Institution, the Institution almost inevitably started 
on lines and with a policy that derived ultimately 
from Telford himself—even, though, as I have said, 
Telford disclaimed all credit for its actual foundation. 





but it was one fully capable of taking its place with 
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His own most valued contributions, apart from his 
unrivalled experience, were, perhaps, the prestige of 
the First Engineer of his time, so valuable to a young 
and unknown society, and his uncommon faculty, 
one of his great characteristics, of being able to recon- 
cile rival views and conciliate opposition. 

Added to all this, he was to the end a man of a 
simple and kindly disposition, fond enough of a 
jest, and noted for his generosity and hospitality. 
Such a man made an ideal mentor for youth, and 


Dynamometer Tests of “Cock o’ the 
North.” 


As reported briefly in our last issue, the L. and 
N.E.R. new engine, “Cock o’ the North ” (see 
THE ENGINEER, June Ist, 1934) was tested on June 
19th with a train of nineteen vehicles, including the 
dynamometer car, the total weight being 649 tons. 
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equivalent to 1730 draw-bar horse-power. The 
cut-off was 20 per cent., but was increased to 22 per 
cent. about half-way up the bank. The boiler pressure 
never fell below 195, and the speed at the top was 
50} m.p.h. Hatfield, the first booking point, was 
reached in 224 min. at a speed of 70 m.p.h., the usual 
time allowed being 26 min. No special demands were 
made on the locomotive between here and Hitchin 
the next booked point ; 14 min. were allowed and 134 
taken, about 1300 horse-power being given out at the 


being unmarried and without any near relative, the 


BOILER PRESSURE 21018 PER SQ iN 
CUT OFF % 15 
DRAWBAR HORSEPOWER 1470 
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The following log of the run, with a copy of the most 

















draw-bar. Between Hitchin and Huntingdon North 
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L. AND N.E.R. LOCOMOTIVE, 


Institution came to occupy the foremost position in 
his affections. 

I feel sure that the. Institution as it exists to-day 
is the reward and recognition that he would most 
have desired for his labours. 








A NEW bore-hole is to be put down at Burngrange, in 
the West Calder district of Scotland, in a search for oil. 
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interesting part of the chart, has been sent to us by 
Mr. Gresley. 

The train was started easily at King’s Cross, the 
initial draw-bar pull being 14 tons. ‘The cut-off 
was reduced to 45 per cent. 750 yards from the 
start, the speed then being 20 m.p.h. on the gradient 
of 1 in 105. Two miles from the start the speed was 
323 m.p.h.; 4} miles from the start the 8-mile 


gradient of 1 in 200 was reached, the speed at the 
foot being 58 m.p.h., with a 5-ton draw-bar pull. 





100 M.P. 


“COCK O° THE NORTH’’—-DYNAMOMETER CHART 


the effort required was relatively light, and the cut-off 
was reduced to 10 per cent., this enabling a pull of 
2} tons to be exerted on the level at 70 m.p.h., 
equivalent to 1050 horse-power at the draw-bar. 
After Huntingdon the cut-off was increased to 15 
per cent. to negotiate the 3-mile gradient of 1 in 200. 
The speed at the top of this was 53 m.p.h., the pull 
4-2 tons, and the horse-power at the draw-bar 
1330.. The cut-off was then eased to 10 per cent., 
and would have remained so until Peterborough, 
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but two bad permanent-way checks necessitated the 
cut-off being increased to 30 per cent. Starting from 
Peterborough a pull of 16} tons was recorded, falling 
to 12 tons at 10 m.p.h. The engine was progressively 
notched up, the 20 per cent. position being reached 
when the speed was 33 m.p.h. On the 2-mile gradient 
of 1 in 264 near Essendine, the speed did not fall 
below 60 m.p.h. A pull of 4:1 tons was given at 


this speed, equivalent to a draw-bar horse-power of 


1470. The gradient of 1 in 200 near Little Bytham 
is about 5 miles long, aud for about the first half of 
the distance the cut-off was 20 per cent., 1700 horse- 
power being obtained at a speed of 58 m.p.h. The 
cut-off was increased to 25 per cent., and in this 
position a pull of 5-4 tons was given at 56 m.p.h., 
corresponding to 1800 draw-bar horse-power. The 
boiler pressure varied between 210 and 215. Near 
the top of the bank, at the same speed, the cut-off 
was increased to 30 per cent., and on the short stretch 
of level a pull of 6-1 tons was exerted at a speed of 
574 m.p.h., corresponding to a horse-power of 2100 
at the draw-bar. After Corby, there is a gradient of 
| in 178 for 3 miles, and the speed at the foot of 
this was 603 m.p.h. The engine climbed this in 30 
per cent. cut-off, the speed at the top being 564 m.p.h. 
The pull remained very steady, being 5-4 tons at the 
98th mile post at a speed of 60 m.p.h., corresponding 
to 1930 draw-bar horse-power. A reproduction of 
the dynamometer car record on this section 
attached. The remainder of the distance to Grantham 
is on falling gradients, the time allowed from Peter- 
horough is 34} min., and 24 min. were gained. 
From Grantham to Barkston is also on falling or 
easy gradients. 
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The engine and train were turned on the triangle 
at Barkston, which is on a gradient of 1 in 200, 
the starting pull required being 14} tons. The engine 
was put into 40 per cent. cut-off half a mile from the 
start, and at the end of the first mile the speed was 
26 m.p.h., the pull was 8-35 tons, and the draw-bar 
horse-power 1295. The engine was put into 15 per 
cent. cut-off about 2 miles from the start, and kept 
there till about three-quarters of «a mile past 


Grantham, being then increased to 20 per cent. in 
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readiness for the 5-mile gradient of 1 in 198. The draw- 
bar horse-power on this gradient varied from 1415 to 
1490. The speed at the foot of it was 49 m.p.b., 
falling to 45 m.p.h. at the top, with a boiler pressure 
of 210 1b. The succeeding 10 miles are all on falling 
gradients, mainly 1 in 178 and 1 in 200. Steam was 
shut off on these, and the engine put into mid-gear, 
and in this position the poppet exhaust valves were 
held off their seats, resulting in a free-running engine. 
The speed at the top of the gradient was 60 m.p.h., 
and there was little variation in this speed when 
coasting. Owing to the nature of the line, very little 
effort was required for the remainder of the distance 
to Peterborough. The starting pull at Peterborough 
rose to 16-3 tons. About 2 miles from the start 
the engine was put into 12 per cent. cut-off, being 
increased to 15 per cent. after a further 2 miles. 
It was kept at this except for about 3 miles at Abbots 
Ripton, where it was increased to 20 per cent. No 
very large horse-powers were recorded before reaching 
Huntingdon ; after speed had been attained they 
varied between 1270 and 1515. Approaching Hunt- 
ingdon the cut-off was reduced to 12 per cent. and 
left at that for about 20 miles, being increased to 
18 per cent. near Biggleswade. On the gradient of 
l in 330 shortly after passing there, the draw-bar 
horse-power was 1667 at a speed of 62} m.p.h. On 
the gradient of 1 in 200 before Hitchin the cut-off 
was increased to 25 per cent., and a pull of 4-9 tons 
obtained at 61} m.p.h., equivalent to 1800 horse- 
power at the draw-bar. Twenty-seven minutes 
were allowed between Huntingdon and Hitchin, and 
two were gained. The 4-mile gradient of | in 200 
after Hitchin was climbed in 30 per cent. cut-off, 
the best horse-power recorded at the draw-bar being 
2100 at a speed of 60 m.p.h., the draw-bar pull being 
+9 tons. After this gradient was surmounted, very 
little further effort was required to Hatfield, but 
a permanent way caution near Knebworth required 
steam to be shut off, the speed being reduced to 
34 m.p.h., requiring the engine to be worked for a 
short way in 40 per cent. and 30 per cent. cut-off, 
this being reduced to 12 per cent. after about 2 miles. 
The cut-off was increased to 20 per cent. for a short 
distance after leaving Hatfield, and 1690 draw-bar 
horse-power registered. After that only relatively 





small efforts were required, and steam was shut off 
about 3 miles after Potters Bar, King’s Cross being 
reached in one minute under the allowed time from 


Hatfield. 








Liverpool and the Atlantic Ferry.* 


By J. AUSTIN, Superintendent Engineer, Cunard Steam Ship 


Company. 


THe North Atlantic has always been a field 


enterprising shipowners. 


ships have always taken the cream of the traffic. 
history of, the struggles for supremacy between the more 
notable lines, such as the Cunard, White Star, Collins, 
Inman, Guion, Hamburg-Amerika, and Norddeutscher 
Lloyd Lines, reads like a romance ; battles were waged 
between them for many years before eventually the 
weaker succumbed. Whilst the names of companies 
were usually associated with these conflicts, the responsi- 
bility for their conduct has usually fallen on individuals, 
who have always been men of foresight and courage. 
Since the advent of the steamship, Liverpool has been 
fortunate in having such men as Cunard, Maclver, Burns, 
Inman, Guion, Ismay, Graves, Johnston, Leyland, 
Inverclyde, Booth, Allan, Royden, and Bates to guide 
the destinies of her shipping companies. By their pro- 
gressive methods these men have upheld the prestige of 
the British flag and the fair fame of Liverpool on the 
North Atlantic. It is but right also to couple with these 
names those of the shipbuilders and marine engineers 


for 
Improved methods of marine 
propulsion have been rapidly taken advantage of, for 
history shows that the fastest and most comfortable 
The 





many of the early vessels were worn out after a few years’ 
service. 

Following the success of the Black Ball packets 
numerous other American packet lines were founded. 
These lines had command of the traffic of the Western 
Ocean, and proudly held it for many years, until the 
despised “‘ tin kettles,”’ as the steamships were first called, 
took the traffic from them and forced them out of the 
North Atlantic trade. As the trade developed, the design 
of the vessels built improved, until finally the service was 
maintained by a fleet of fast sailing clippers. The 
** Fidelia,”’ the clipper of the Black Ball fleet, ran from 
New York to the North-West Lightship, Liverpool, in 
13. days, 7 hours, and from the North-West Lightship to 
Sandy Hook in 17 days 6 hours. She was built in New 
York by William Webb, who was responsible not only 
for many of the finest packet ships, but also for a number 
of America’s best clippers. The clippers were the perfec- 
tion of the sailing shipbuilder’s art, and their beauty was 
described by John Masefield, the Liverpool poet, in the 
following lines : 


“When I was watching a clipper coming out of the 
mist at dawn the old mate limped up to me and spat. 
and swore, and said, ‘That's one of the beautiful 
sights of the world, that and a cornfield, and a woman 
with her child. It’s beauty and strength.’ ” 


The Dramatic Line packet ** Roscius ” can be taken as 
typical of the sailing packets. Her dimensions were : 
Burthen, 1100 tons; length of main deck, 170ft.; length 
of spar deck, 180ft.; beam, 364ft.; depth of hold, 22ft.; 
height of cabin, 6}ft.; height from keelson to main truck, 
187ft.; length of mainyard, 75ft. The distinguishing 
mark of the sailing packets in the Atlantic passenger 





trade was their company’s emblem, a Black Ball, Red 
Cross, Black Cross, &c., 


painted or sewn on their 








THE SAILING CLIPPER 


who have taken an equal share in this development, and 
who, in the ships they built, gave practical effect to the 
inventions of Watt and Parsons. 

The shore organisation for managing the concerns, 
supplying fuel and stores, docking and undocking ships, 
embarking and disembarking passengers, loading and 
discharging cargo, and maintaining the ships in reliable 
and efficient condition, is vast and complicated, and 
cannot be dealt with in a paper such as this. The subject 
has, therefore, been handled in a general manner, many 
interesting details having of necessity to be omitted. 

Inauguration of the Sailing Packet Service——The 
inauguration of the first regular sailing packet line as a 
private enterprise in the year 1816 marks an epoch in 
the history of the Atlantic Ocean and of Liverpool. Prior 
to that date the only regular service had been that of the 
State, maintained by the British Post Office packet brigs 
for the conveyance of mails, and to facilitate Colonial 
administration, accommodation being provided for a 
few passengers. The Post Office packet service commenced 
its regular schedule to New York at the end of 1710 with 
the sailing of the packet brig ‘“‘ Royal Anne.” These 
vessels made the passage from Bristol to New York in 
about fifty days, and the eastward run in about twenty- 
eight. In 1783, when the United States had become 
independent, Halifax was made the mail terminal port 
on the American side. By that time a few privately 
owned ships had begun to run more or less regularly 
on the Transatlantic service, and with them the Govern- 
ment packets had to share the passenger trade. The 
private ships were mainly American owned, Boston being 
their chief centre. It was at about this time that Liverpool 
began to take its share of the trade in competition with 
London, to which port most of the private ships had 
initially plied. 

For many years after the Declaration of Independence 
in 1776, either Britain or the United States, or both, were 
engaged in wars, which effectively prevented any con- 
siderable development in trade between the two countries. 
In 1816, the year after the restoration of world peace, 
an American line, the Black Ball Line, started the first 
regular packet service between New York and Liverpool, 
with four 500-ton flush-decked full-rigged ships. This 
venture proved so successful that after six months four 
more ships were added to the service, enabling the Black 
Ball Line to dispatch a ship from New York twice a 
month with remarkable regularity, the sailing days being 
the Ist and 16th of each month. The average passage 
during the first nine years of the firm’s existence occupied 
twenty-three days eastward, and forty days westward. 
Fifteen days eighteen hours was the record eastward 
passage, and was accomplished by the sailing packet 
“Canada” between New York and Liverpool. The 
heavy sail carried and hard driving against the westerlies 
on the return trip had such an ill effect on them that 





* The Institution of Mechanical Engineers, Liverpool Summer 
Meeting, June 26th. 
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fore topsails. 

Notwithstanding the smal! 
size of the sailing packets. 
as compared with present- 
day passenger liners, large 
numbers of passengers were 
carried. Five toseven hundred 
emigrants would be carried 
in one ship, every cubic foot 
of space being used. The 
emigrants occupied the whole 
of the ’tween decks amid- 
ships, from the forecastle, 
which accommodated the 
crew, to the cabin aft, in 
which a_ few first-class 
passengers were carried. 

Steerage passenger rates 
varied from £3 10s. to £5, each 
passenger providing and cook- 
ing his own food. Before 
being allowed to embark 
every emigrant had to pur- 
chase and display to the 
ship’s officers cooking, eating. 
and drinking utensils, and a 
supply of food sufficient for 
the voyage, usually obtained 
from a ship chandler near the 
dock in which the packet was berthed. It was not until 
the middle “ forties ’’ that regulations were passed which 
made shipowners supply all steerage passengers with bread 
and potatoes. 

The sleeping accommodation for the emigrants was of a 
primitive nature, consisting of three tiers of bunks made 
out of rough boards. As the height between decks was 
only about 6ft., the spacing between the bunks was less 
than 2ft., making it impossible to sit up erect. The 
narrow alleyways between the bunks were used as stowage 
space for the emigrants’ baggage, food, and cooking 
utensils. Except in the vicinity of the hatches, where day- 
light could be obtained in good weather, artificial light 
from horn lanterns suspended from the deck overhead 
had to be relied upon for the illumination of the accom- 
modation. Whereas in fine weather ventilation could 
also be obtained from the open hatches, in gales the 
hatches had to be battened down, thereby preventing the 
escape of foul air and the admission of fresh air from the 
windsails. 

The sailing packets, even when they became larger 
towards the end of their era, always had the disadvantage 
of being at the mercy of the wind and tide, the sailing of 
the packets often being delayed by adverse winds. As an 
instance of the delays experienced, in the spring one 
hundred years ago all sailings to the North American 
Colonies, the United States, and the West Indies, and other 
places from Liverpool, were held up for six weeks due to 
contrary winds. On the morning tide of April 6th, 1834, 
when the wind became favourable, three to four hundred 
vessels went into the river from the Liverpool docks and 
completely covered the Mersey with a cloud of sails. In 
two or three hours after high water the river was almost 
deserted, the wind having carried the whole fleet round 
the Rock. The sailing of this enormous fleet must have 
been a remarkable sight. 

Ship fever, small-pox, cholera, and other contagious 
diseases were common. In the packets crossing to New 
York in the autumn of 1853 there were 409 deaths due to 
cholera. Cases similar to this were of frequent occurrence. 
Not the least attempt was made to divide the sexes or to 
provide even the most elementary amenities of life, but 
the passengers themselves seem to have done as much as 
they possibly could to improve matters. 

Another possibility under the prevailing conditions was 
starvation. It was not uncommon in winter fime for the 
passage to take fifty or sixty days. In 1837, the emigrant 
sailing ship ‘ Diamond,”’ carrying steerage passengers, 
arrived in New York in February, having taken 100 days 
on the passage. She left Liverpool with 180 passengers 
and of these seventeen had died of sheer starvation. 

In the first class, or cabin, as it was called, seldom more 
than twenty-five passengers could be accommodated, 
having one or two negro stewards and sometimes a 
stewardess to attend them. A cabin passage in the 
*forties or *fifties usually cost £25 without wine, as against 
38 guineas (and 1 guinea steward’s fee) charged on the 
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Development of Trade Between Liverpool and America.— 
The restoration of world peace in 1815 and the opening of 
the mechanical age were coincident, and the combination 
of these circumstances resulted in amazing progress in all 
industries. Watt's improvements to steam engines were 
rapidly being adopted for many purposes, making for an 
increased use of coal and iron, and reducing manufacturing 
costs. Although the canalisation of the country was 
hardly completed, the inventions of Trevithick and George 
Stephenson in connection with locomotion on railways were 
being quickly developed, and the days of the stage coach 
and carrier were numbered. The inventions of the spin- 
ning jenny, spinning machine, and mule by Hargreaves, 
Arkwright, and Crompton respectively had revolutionised 
the cotton industry, while Cartwright had invented the 
power loom. The Yorkshire woollen trade and the 
Staffordshire pottery trade were developing rapidly, and 
the increasing population of the country was causing’ the 
demand for commodities of all kinds to grow. This 
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she had left Pictou, during which time she maintained 
steam the whole way. The voyage was finally completed 
to London in twenty-five days from Pictou, Although it 
was not a triumph of speed, the completion of this voyage 
disproved the contention held at that time that a steamer 
could not carry enough fuel to propel her across the ocean. 

Three years after the advent of the ‘ Royal William,” 
an American named Junius Smith, resident in this country, 
and MacGregor Laird, brother of John Laird, of Birken- 
head, became interested in and took a leading part in the 
formation of a company which became the British and 
American Steam Navigation Company. This company 
contracted with Curling and Young, of London, to build 
the hull, and with Robert Napier, of Glasgow, to supply 
the machinery, for a paddle steamer to run from New York 
to Liverpool and London alternately. The vessel was 
called the ‘‘ British Queen.’’ She was of 1862 tons and 
700 H.P., and had two simple engines, the cylinders being 
774in. diameter with a stroke of 7ft. to give an estimated 
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development was confined mainly to the Midlands and 
the North of England, and Liverpool, which was situated 
on the verge of this rapidly expanding industrial area and 
had the makings of the finest seaport on the Atlantic sea- 
board, was in an exceptional position to benefit from the 
resulting increase in seaborne trade, involving the import 
of large quantities of raw materials and the export of 
manufactured goods. 

The genius of her mechanical engineers had enabled 
Britain to obtain a lead over the rest of the world by 
reducing manufacturing costs. Orders came from all 
parts of the world, and particularly from America, where 
the pioneers were extending their frontiers, opening up 
new country, and making room for the distressed 
inhabitants of the Old World who had been made poor by 
a succession of wars. About this period a flood of emi- 
grants commenced to pour into the United States from 
Europe, giving further impetus to the development of 
passenger-carrying vessels. 

The Coming of the Steamship.—tiIn the meantime many 
mechanical engineers were attempting to apply the inven- 
tions of Newcomen, Savery, and Watt to marine pro- 
The experimental era extended from about 1785 
to 1812, when Bell had the littie ‘‘ Comet ’’ built by John 
Wood and Co., of Port-Glasgow. This was the first 
passenger-carrying steamboat in Europe. The engine was 
made by John Robertson, of Dempster-street, Glasgow. 
and David Napier took part by supplying the castings and 
the boiler. The most noteworthy pioneers of the steam- 
boat were Rumsey, Fitch, Fulton, and Stevens in America, 
all of whom were born when that country was still a 
British Colony, and four Scotsmen, Patrick Miller, William 
Symington, Henry Bell, and David Napier. Fulton 
established steam navigation in America, and Bell did the 
same in Europe, but the most notable of all the early marine 
engineers was David Napier, who first introduced steam 
vessels for cross-Channel communication between England 
and Ireland, and England and France, and was the first 
to evolve the method of finding the most suitable ship 
form by testing the resistance of models in a tank. 

Closely following him was his cousin Robert Napier, 
who, although not having the same gifts of invention as 
David, possessed as useful a talent in being able to adapt 
and perfect the inventions of others. To Robert Napier 
can be given the credit of inaugurating reliable Trans- 
atlantic communications. To this day the Cunard Line 
and the Isle of Man Steam Packet Company carry a 
symbol of his influence in steamship development in the 
red funnels with black tops and narrow black bands, 
vhich distinguish the ships of both companies. 

First Crossings of the Atlantic Ocean by Steamships.—In 
1819 the paddle steamer “ Savannah ”’ crossed the Atlantic 
from Savannah to Liverpool. Her paddles were specially 
fitted so that they could be unshipped and stowed on 
deck, and full advantage was taken of this facility, as her 
engines, which had one steam cylinder 40in. diameter and 
72in. stroke, were only running for eighty hours out of 
29 days 11 hours taken on the passage. She cannot, 
therefore. claim to be the first vessel to cross entirely 
under the power of steam. She actually arrived off Cork 
with insufficient coal to raise steam. 

Fourteen years later the ‘“* Royal William,”’ a Canadian- 
owned steamer built at Quebec, in which a Mr. Samuel 
Cunard was interested, sailed from Pictou for London. She 
was rigged as a three-masted topsail schooner, 830 tons 
displacement, 176ft. long, 44ft. beam, and I17ft. Qin. 
depth of hold, and had berths for fifty passengers. After 
very stormy weather, which disabled one engine, she 
reached Cowes and put in for repairs nineteen days after 
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designed speed of 9 knots. She commenced her first 
voyage on July 12th, 1839. The following particulars of 
her performance taken on her fourth voyage from New 
York to London are interesting :—April 13th, 1840; 
steam pressure, 5-4 Ib. per square inch; vacuum, 30%in.; 
revolutions per minute, 13-87; coal per day, 43 tons 
4 cwt.; speed, 10 knots; distance (day’s run), 240 knots. 
A sister vessel, the “‘ President,”’ built by the same builders 
and engined by Fawcett Preston and Co., of Liverpool, 
sailed from New York in 1841, but was never afterwards 
heard of. This, together with the advent of the Cunard 
Line, caused the enterprise to end in failure. 

Two other notable crossings were those of the ‘‘ Sirius ”’ 
and ** Great Western,” the former of which had been 
chartered by the British and American Steam Navigation 
Company because of delay in completing the ‘‘ British 
Queen.’ The “ Sirius” started from the harbour of Cork 
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on the morning of April 5th, 1838, and arrived at New 
York on April 21st, making the voyage from Cork to New 
York in 164 days. The “‘ Great Western,’’ which was 
built by William Patterson, of Bristol for the Creat 
Western Steam Ship Company, left Bristol on April 8th, 
and arrived at New York also on the 22nd, 12 hours after 
the “Sirius,” having taken 13} days on the passage. 
Both these vessels used their engines continuously during 
the complete passage. 

First Regular Steam Packet Service-—Although vessels 
propelled by steam power, assisted more or less by sail, 
had crossed the Atlantic at irregular intervals from various 
European ports within the previous eighteen years or so, 
it was only in the year 1838 that the practicability of 
establishing regular steam communication with America 
was demonstrated beyond a doubt. As mentioned above, 
the wooden paddle-wheel steamer ‘‘ Great Western ”’ 
(the first built expressly for the trade) sailed from Bristol 
for New York, averaging a speed of 8-2 knots for the west- 
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ward passage, and during that and the following year 
made several successful voyages between these ports. This 
so impressed the British Government with the obvious 
superiority of steamships over sailing vessels as a faster and 
more reliable means of transit for postal matter, that they 
invited tenders for the future conveyance of the American 
mails by steam vessels. One of these circulars found its 
way into the hands of Samuel Cunard, a prominent mer- 
chant of Halifax, Nova Scotia, agent there for the 
East India Company, a man of penetrating intelligence, 
great energy, and strong determination. The idea of 
starting a line of steamers to connect the two countries 
had been considered by him as early as 1830, when the 
building of the ‘* Royal William * was under consideration, 
and he immediately saw possibilities of carrying out his 
project under the auspices of the British Government. 
Being unable to raise the necessary capital in Halifax, 
he proceeded without delay to London, in the hope of 
enlisting the sympathies and financial support of merchants 
there, but meeting with scant encouragement, he repaired 
to Glasgow, armed with a letter of introduction from 
Mr. Melvill, secretary to the East India Company, to Mr 
Robert Napier, the eminent Clyde shipbuilder and engi 
neer, who for ten years had engined the coastwise and Isle 
of Man packets, and had developed the side-lever engines 
employed in the early steamships. 
By his good offices, Mr. Cunard was soon made 
acquainted with Mr. George Burns, a shipowner alread) 
extensively engaged in the coasting trade between Scotland 
and England and Ireland, who had great practical expe- 
rience and possessed considerable influence with the leading 
capitalists of Glasgow and the West of Scotland. He, in 
turn, introduced Mr. Cunard to his partner in the coasting 
trade, Mr. David MacIver, who was resident in Liverpool, 
and had a wide knowledge of the shipping business. Having 
secured the valuable co-operation of two such men, Mr 
Cunard found his chief difficulty was overcome, for within 
a few days, entirely through the instrumentality of Mr. 
George Burns, the requisite capital of £270,000 was sub 
scribed, and he was enabled to tender to the Admiralty a 
most attractive offer for the conveyance of her Majesty’s 
mails once a fortnight between Liverpool and Halifax and 
Boston. A rival offer was made by the owners of the steam 
ship ‘‘ Great Western,’’ but the tender of Mr. Cunard was 
considered to be the more favourable, and accordingly a 
contract for a period of seven years was concluded between 
her Majesty's Government and the newly formed corpora 
tion, on whose behalf it was signed by Samuel Cunard, 
George Burns, and David MaclIver, three names thence 
forth inseparably connected with the famous Cunard Com 
pany and the city of Liverpool. 
Before their arrangements were finally adjusted the 
Admiralty saw fit to remodel the agreement, requiring that 
the service should be maintained by four larger steamships 
instead of three, and that fixed dates of sailing should be 
adhered to. In consideration of these more onerous con 
ditions, the subsidy was raised from £60,000 to £81,000 
per annum. 
The first four steamships provided by the Cunard Com 
pany, or as it was then formally called “ The British and 
North American Royal Mail Steam Packet Company,’ 


were the “ Britannia,’ ‘‘ Acadia,’’ ‘‘ Caledonia,” and 
“Columbia,” all wooden paddle-wheel vessels, built 
respectively on the Clyde in 1840 by R. Dunean, Port 
Glasgow; J. Wood, Port-Glasgow; C. Wood, Port 


Glasgow ; and R. Steele, Greenock, and supplied with side 
lever engines by Robert Napier. The “ Britannia,” which 
was the pioneer vessel of the fleet, measured 207ft. long 
by 34ft. broad by 22ft. 6in. deep, with a tonnage burthen 
of 1154 and an indicated horse-power of 740. Her cargo 
capacity was 225 tons and she was fitted for the accom 
modation of 115 cabin passengers, but with no steerage 
accommodation. The horse-power and passenger and 
cargo accommodation of the other three ships were iden 
tical with those of the ‘* Britannia,’’ while their dimensions 
and tonnage only varied very slightly. Their average 
speed was 8} knots on a coal consumption of 38 tons per 
day. The commencement of this mail service took place 
when the “ Britannia” sailed upon her maiden voyage 
from Liverpool on Friday, July 4th, 1840, for Halifax and 
Boston. She arrived safely at Boston after what was then 
considered a rapid passage of fourteen days eight hours, 
and experienced an unprecedented ovation from the 
inhabitants. This can rightly be stated to be the inaugura 
tion of the Atlantic Ferry. 

Whilst the accommodation on the “ Britannia ” 

great advance on that of the sailing packets, it is interesting 
to read Charles Dickens’ comments on it in his ** American 
Notes ” (1842) : 
. . We found ourselves fused, as it were, into a 
dense conglomeration of passengers and passengers’ 
friends and passengers’ luggage, all jumbled together 
on the deck of a small steamboat, and panting and 
snorting off to the packet, which had worked out of dock 
yesterday afternoon and was now lying at her moorings 
in the river. 

‘** And there she is! all eyes are turned to where she 
lies, dimly discernible through the gathering fog of the 
early winter afternoon; every finger is pointed in the 
same direction ; ; and murmurs of interest and admira- 
tion—as ‘ How beautiful she looks!’ ‘ How trim she 
is are heard on every side. Even the lazy gentleman 
with his hat on one side and his hands in his pockets, 
who has dispensed so much consolation by Sinaining 
with a yawn of another gentleman whether he is ° going 
across *—as if it were a ferry. 

* I shall never forget the one- fourth serious and three- 
fourths comical astonishment with which. . . 
opened the door of, and put my head into, a ‘ state- 
room ’ on board the Britannia steam-packet. .. . 

“That this state-room had been specially engage: 
for ‘ Charles Dickens, Esquire, and Lady,’ was rendered 
sufficiently clear even to my scared intellect: by a very 
small manuscript, announcing the fact, which was 
pinned on a very flat quilt, covering a very thin mattress, 
spread like a surgical plaster on a most inaccessible 
shelf... that this utterly impracticable, thoroughly 
hopeless, and profoundly preposterous box . . . in short. 
could be anything but a pleasant fiction and cheerful 
jest of the captain’s...these were truths which | 
really could not, for the moment, bring my mind at all 
to bear upon or comprehend. . . . 

**... Thus, in less than two minutes after coming 


upon it for the first time, we all by common consent 
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agreed that this state-room was the pleasantest and 
most facetious and capital contrivance possible ; and 
that to have had it one inch longer, would have been 
quite # disagreeable and deplorable state of things. 
And with this; and with showing how-—by very nearly 
closing the door, and twining in and out like serpents, 
and by counting the little washing-slab as standing- 
room-—we could manage to insinuate four people into 
it, all at one time .. . we arrived, at last, at the unanim- 
ous conclusion that it was rather spacious than other- 
wise: though I do verily believe that, deducting the 
two berths, one above the other, than which nothing 
smaller for sleeping.in was ever made except coffins, 
it was no bigger than one of those hackney cabriolets 
which have the door behind, and shoot their fares out, 
like sacks of coals upon the pavement.” 

‘. .. Before descending into the bowels of the ship, 
we had passed from the deck into a long narrow apart- 
ment, not unlike a gigantic hearse with windows in the 
sides ; having at the upper end a melancholy stove, at 
which three or four chilly stewards were warming their 
hands. 

(To be continued. ) 








Fuel Research. 


On Monday, June 25th, between two and three hundred 
guests accepted the invitation of the Chairman of the 
Fuel Research Board, Sir Harold Hartley, and the 
Department's Director of Fuel Research, Dr. F. 8. Sinnatt, 
to inspect the Fuel Research Station at East Greenwich. 
As is well known, the main object of the work of the station, 
which was established by the Department of Scientific 
and Industrial Research in 1917, is the application of 
science for the better utilisation of the coal resources of 
the country. Much of the work has consisted of the 
improvement and standardisation of methods of fuel 
analysis, and in the laboratories where the routine work 
of the station is carried on, these methods can be seen 
in operation. Many of them constitute the basis of 
the methods now adopted by the British Standards 
Institution. 

The chemical and physical constitution of coal, and 
the nature of the compounds of which it consists, is being 
investigated by several methods, including the action of 
solvents and the examination of oxidation products. 
More certain knowledge of the constitution and differences 
of the various species of coal is necessary as a guide to 
its most economic treatment in industry, and as a possible 
starting point of fresh developments. Investigations 
on the combustion and carbonisation of coal in powder 
form are also in progress, In the laboratories of the 
station the question of the production of suspensions of 
coal in oil, and the factors affecting their stability during 
storage are receiving attention, as this method of using 
coal may be of considerable economic importance both 
to the coal and shipping industry. 

On the larger scale important work has been done 
recently on the carbonisation of coal in horizontal retorts. 
which are in use in about 60 per cent, of the gasworks of 
the country. It has been found that if the method of 
heating the retorts is modified by increasing the volume 
of gas circulating in the heating chambers, it is possible 
to merease the amount of coal carbonised in the setting 
by over 50 per cent. without increasing unduly the coke 
required to heat the retorts. Further, by a simple arrange- 
ment for introducing steam into the retorts, it has been 
found possible to increase the yield of gas made by 7-10 
therms per ton of coal carbonised. This method, which 
is due largely to the work of the station, has now been 
tried in three large gasworks, which report similar general 
results to those found at the station. 

The brick retort setting which has been developed 
at the station for the production of cokes suitable for the 
open domestic grate is producing excellent smokeless 
fuel. This setting, which consists of two retorts of fire- 
brick, has aroused considerable interest, and in order to 
explore to a further degree the question of the carbonisa- 
tion of coal in narrow layers, a second setting has been 
installed in which the retorts are of silica. One of these 
retorts, which is narrower than the fire-brick retort used 
for the lower temperature, has been operated on the semi- 
intermittent system with interesting results. 

\ further programme on carbonisation is being carried 
out in the Woodall-Duckham chamber ovens. This 
setting is particularly suitable for the study of blends of 
coal with a view to obtaining at higher temperatures 
cokes suitable for the open fire-grate. It is being used 
for the investigation of the effect of blending coals on the 
qualities of the coke produced, with the ultimate object 
of extending the range of coals which can be used for the 
production of coke of all types. Many coals which alone 
are useless for coke-making, when blended with coking 
coals give excellent coke, and the problem of blending 
is of first importance to the country, since the quantity 
of good coking coal is not large. 

Another line of work related to the carbonisation of 
coal is concerned with the treatment of the tars. The 
general purpose is to produce from tar products which 
will find a ready market in industry. The station is, 
therefore, engaged on an investigation of the properties 
of the tars produced from coal at different temperatures 
with particular reference to (1) its suitability for hydro- 
genation for the production of motor spirit or lubricating 
oil, and (2) for “ cracking *’ to produce similar products. 
It has already been found that tars produced by car- 
bonisation below a certain temperature are far more 
amenable to hydrogenation than tars produced at higher 
temperatures ; but it is considered that with improve- 
ments in the technique for the hydrogenation of tar the 
range of carbonisation temperatures can be extended. 

A further programme upon the hydrogenation of tar 
and coal is concerned with the production of lubricating 
oil, and specimens were shown of the lubricating oil 
bases produced by the treatment of light spirits with 
condensing agents, and fractions obtained by the hydro- 
genation of tar and of coal. Plants were shown in opera- 
tion for the hydrogenation of tar and coal, but the work 
ne been mainly concentrated upon the hydrogenation 
of tar. 


In connection with the burning of pulverised fuel, the 


devised and developed at the Fuel 
Research Station, was shown in operation on the 
“ Lancashire ” boiler. The principles used in the design 
of the burner are such as to give a short flame, and are 
also favourable to the combustion of fuels which are rather 
more difficult to burn than those usually used in 
‘** Lancashire ”’ boilers fired with powdered coal. Thus, 
prpmicing results have been obtained with the burner in 

Lancashire ” boiler with a Welsh steam coal containing 
a F 15 per cent. of volatile matter. If the experiments 
are successful, they should enable large quantities of 
coal in Scotland, Wales, and Kent, which have a high 
calorific value, but the small size of which renders them 
unsuitable for normal firing, to be used in ‘‘ Lancashire ’ 
boilers. It would also appear from experimental results 
that the burner should bs suitable for use with Scotch 
boilers of the type commonly found in the Mercantile 
Marine. 

The “ grid’ burner is already in use in industry and 
has given particularly gratifying results in connection 
with metallurgical furnaces, in some cases displacing oil 
firing. It is, however, being further developed in a modified 
form as the ‘ Multijet ’ burner, and one of this late type 
was shown in use on a small Babcock and Wilcox water- 
tube boiler, 

Among the major problems which are still unsolved 
is the purification of fine coal and the recovery of the fine 
coal in suspension in the water used for coal-w 
These two problems are among those being studied 
in the coal-washing section, and the Elmore plant, which 
treats coal smaller than }in., was shown yielding a froth 
of clean coal produced under vacuum which, when exposed 
to the atmosphere, drains readily. 


“grid ’’ burner, 








Grinding Demonstration at 
Coventry. 


DuRING the latter half of last month, Alfred Herbert, 
Ltd., arranged at the Coventry works of the firm 
a demonstration of modern grinding machines, with the 
object of illustrating a new range of Norton grinders and 
a variety of machines of other leading makes. Although 
the exhibition officially closed on June 30th, a number of 
the machines are, we are informed, still available for 
inspection. Visitors who viewed the new designs could 
not fail to be impressed with the tendency to increase 
the weight of the machines and their component parts, 
which practice has resulted in greater accuracy and 
superior finish being obtained. Various operations of 
the machines have been simplified by automatic details 
and hydraulic systems of control. The power of the motors 
driving the wheels has been increased, and reliability 


crank shafts per hour, was exhibited. It has a one-lever 
control, and uses a 42in. grinding wheel carried on a 
motor-driven wheel head, weighing about 1} tons. Con- 
siderable interest was displayed in the new Norton 
** Cam-o-Matic ” grinder, which is a highly specialised 
machine tool for automatically grinding to fine limits the 
cams on a motor car cam shaft. It has a designed capacity 
of fifteen cam shafts, each with seven cams, per hour, 
and is designed to remove about 0-20in. from each cam, 


finishing to a limit of 0-002in. Some other Norton 
machines included a hydraulic surface grinder. with a 











FiG. 2—-NORTON SIZING DEVICE 


cross feed, and a motor-driven tool and cutter grinder. 
Three Norton-Newall vertical lapping machines, made 
by the Newall Engineering Company, Ltd., of Ponders 
End, Middlesex, one with hydraulic control, were also 
on view. Some special machines by the Heald Machine 
Company, of America, included a Heald No. 72 A.3 
“‘Gagmatic ’’ for automatically grinding the inner races 
of ball bearings at a rate of 120 per hour, and a No. 81 
for grinding bushes of jin. internal bore at a rate of 180 
per hour to a limit of +0-000lin. Some Heald “ Bore- 
matic’? machines were demonstrated on fine boring work, 




















FiG. 1--GROUP OF 


and dependability has been increased by the adoption of 
automatic pressure lubrication for the wheel slides and 
table ways. Fig. 1 shows three different patterns of 
type C Norton grinders. The left-hand machine is a 10in. 
by 18in. semi-automatic machine for grinding by plunge 
cut. The operator loads the work and moves a lever 
which causes the work to revolve and feeds the grinding 
wheel head rapidly up to the work, and then slows it 
down to the grinding feed. When the correct size has 
been attained, all the parts of the machine move to the 
unloading position, the work stops, and it is removed by 
the operator. Provision is made for stopping the machine 
at any part of the cycle. 

The centre machine is the same sized unit, and it was 
shown operating on similar work, but it was controlled 
by the Nortonizer automatic electric sizing device, which, 
it is claimed, controls the size of the piece to be ground 
within a constant accuracy of 0-0003in., thereby, we are 
informed, practically eliminating the necessity for inspec- 
tion. Fig. 2 is a closer view of this sizing device. It 
will be seen that a gauge rides on the work as the grinding 
wheel feeds in. When the correct diameter has been 
produced, an electrical contact is made which stops the 
wheel feed and lifts the gauge from the work. The 
wheel only remains in contact with the work for a very 
short time, which is controllable within very fine limits. 
It then rapidly recedes to a position which facilitates the 
safe and quick reloading of the machine. The right-hand 
machine is a 10in. by 36in. plain grinder with a hydraulic 
table feed which was shown operating on 4in. diameter 
bars, 36in. long. One of the C type grinders was shown 
dismantled, and an opportunity was given of comparing 
the weights of the new wheel spindles with those of earlier 
machines. 








A large crank-pin grinder, with a capacity of seven 





NORTON GRINDERS 4 


the smaller machine boring two holes, one in steel and one 
in brass, at the rate of 120 per hour, each bore to a limit 
of +0-0002in. A series of Lumsden surface grinders, 
made by the Lumsden Machine Company, Ltd., of Gates- 
head, illustrated the recent developments in heavy 
grinding, while two Scrivener grinders, made by Arthur 
Scrivener, Ltd., of Birmingham, showed centreless grind- 
ing. One machine was arranged for straight- through 
grinding and the other for plunge cut grinding on shoulder 
work. On the first machine plain pins jin. by 3in. were 
sized at the rate of 200 per hour, 0-060in. of metal being 
removed in four passes, the final accuracy being 0-0002in. 
The shoulder. grinding machine was set for a production 
of 500 per hour with a similar limit of accuracy. A Kellen- 
berger universal grinder was also shown. The exhibition 
included a wide range of Norton grinding wheels varying 
from the very smallest up to large fettling wheels with a 
diameter of 40in. and 14in. wide. 








A Railway Self-Propelled Com- 
pressor Plant. 


THE engraving reproduced on p. 20 shows the general 
construction of one of several self-propelled air compresso1 
plants ordered from Broom and Wade, Ltd., of High 
Wycombe, by a foreign railway company. The set 
comprises a four-cylinder petrol engine, designed to 
develop 80 B. H.P. at 1000 r.p.m., directly coupled to a 
three-cylinder ‘‘ Broomwade”’ sleeve-valve air com- 
. which 


pressor, with a displacement of 303 cubic feet 





minute, against a 


225 cubic feet of free air per 


delivers 
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pressure of 100 Ib. per square inch gauge. Both the engine 
and compressor are provided with separate water circulat- 
ing pumps, the water being passed through a large fan- 
cooled radiator. The delivered air is led to a receiver, 
lft. 9in. by 3ft. 9in. long, and thence through an after- 


By rotation of the eyepiece it is possible to select a beam 
parallel to the side of the Brewster mirror. Apparent 
changes of colour occur in the mirror when it is stressed, 
and by matching these colours with those in a body 
stressed under a.known load the stress in the mirror k, 














SELF-PROPELLED AIR - 
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cooler pipe to a manifold with twelve cocks for in. hose. 
The compressor is furnished with an automatic unloader. 
As will be seen from our illustration, a fuel tank is mounted 
above the air receiver, and behind it there is a large tool- 
box for accommodating pneumatic tools and hoses, as 
well as the tool kit for the plant. The chassis is of the 
built-up girder type, and is mounted upon four steel 
flanged wheels, with standard track gauge. The equip- 
ment includes a reversible air motor arranged at the back 
of the chassis, so that the plant can be moved under its 
own power. From the air motor the drive is transmitted 
to one axle through a double-reduction chain gear and 
clutch. A hand-operated brake is provided. When 
running on the first gear the plant has a designed speed of 
15 kiloms. per hour, and is capable of pulling other trucks. 

Small double-flanged wheels with axles parallel to the 
track are fitted on the undercarriage to enable the unit 
to be removed readily from the track on auxiliary rails 
laid across the track rails. The unit is lifted by means of 
a hand-operated hydraulic jack. 

The complete unit weighs only about 34 tons, and is 
designed to operate readily ten to twelve sleeper tampers. 








New Motor Tank Barge. 


A NEW motor tank barge, m.v. “‘ Carson,” has recently 
been completed at the Knottingley Yard of John Harker, 
Ltd., and has been put into the firm’s service on the Aire 
and Calder Navigation Canals and the Humber. 

She has a length of 82ft. 6in., with a beam of L5ft. 6in., 
carries a deadweight of 102 tons, with a displacement of 
169 tons, at a mean draught of 5ft. 5in., and has been con- 
structed principally for the carriage of petrol. She has 
been built under Lloyd’s survey and arranged to comply 
with the requirements of the various authorities on whose 
waterways she will ply in service. 

The cargo is carried in three main tanks situated in the 
‘midship portion of the vessel and separated from the 
machinery space aft and from the cabin forward by two 
cofferdams. There are also fore and aft peak tanks for 
water ballast. The main propelling machinery consists of 
a 145 B.H.P. Petter Atomic Diesel engine, of the direct 
reversing type, while the auxiliaries comprise a 3-kW 
electric generator driven by an 8 B.H.P. Petter engine 
and an auxiliary compressor set driven by a 1} B.H.P. 
petrol-paraffin engine by the same makers. 

On trial in the Humber on May 31st, a mean speed of 
7:3 knots was recorded in the loaded condition, under 
rather unfavourable weather conditions, and the vessel 
was found to handle very satisfactorily, and to have a 
small turning circle. 








The Mabboux Photo-Elasticity 
Meter. 


IN the construction of a ferro-concrete bridge across the 
Loire at Saint-Thibault a new method of measuring 
strains was recently employed. It is due to Monsieur J. 
Mabboux, a member of the Committee of Technical 
Physics of the French Bureau of Researches and Inven- 
tions, and the following brief description is based on an 
article in Le Genie Civil. The apparatus, illustrated by 
Fig. 1, is small, self-contained, and portable. It is placed 
upon the surface of the concrete and the measure of the 
local stress is derived from the strains in a small glass 
mirror embedded in the surface. A schema of the prin- 
ciple is shown in Fig. 2. Here m is the concrete mass in 
which the stress is to be measured, and k the small mirror, 
16 mm. diameter by 2 mm. thick, embedded in its surface. 
At ¢ is a glow lamp, heated by a pocket battery, which 
throws a beam of light through a diffuser d and a con- 
denser ¢ on to a Brewster mirror g, which directs it on to 
the mirror k. From k the beam returns through a lens 


f and through a Nicol analyser b to the eye of the observer. 








com PRESSING PLANT 


and therefore in the cement in which it is embedded, is 
measured. The comparator used for matching consists of 
a small glass plate j silvered on the back and so placed that 
it occupies only a part of the optical field. By means of a 

















Fic. 1--PHOTO-ELASTICITY METER 


flat steel spring, shown diagrammatically as a helix at /, 
and a calibrated screw h it is possible to put the glass plate 
under a known compressive stress. By adjusting this 
stress until the coloured band from the plate j corresponds 
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FiG. 2—DIAGRAM OF OPTICAL SYSTEM 


in tint with that reflected from the embedded mirror the 
stress in the latter is readily computed, with the help of a 
table, from the graduations on the compression knob. 








SIXTY YEARS AGO. 

‘THE narrow neck of land joining the North and South 
American continents seems to have been devised by Nature 
for the express purpose of aggravating the ingenuity and 
perseverance of mankind. It is endowed with a liberal 
supply of lakes, rivers and bays which appear to extend 
an invitation to man to unit them and thereby establish 
a short water route between the Atlantic and Pacific oceans, 
Columbus himself, on his third and fourth voyages, sought 
such a route. He expected to find it ready made for him. 
Balboa proved that one did not exist and from that date 
onwards the problem of creating an artificial waterway 
across the isthmus began to occupy attention. Sixty 
years ago a railway was in use at Panama but rather than 
suffer the loss, delay and expense incurred by the trans- 





shipment entailed many traders preferred to send their 
goods round Cape Horn. In our issue of July 3rd 1874 

we discussed the construction of an interoceanic canal. 
As far back as 1771 a route for such a canal had we said 
actually been surveyed. This was the Tehuantepec 
scheme designed to utilise the rivers Chimalapa and 
Coatzacoalcos in Mexico. It would have had a length of 
210 miles and would have required 150 locks. Many other 
schemes were subsequently seriously considered. Shortly 
after the American Civil War, the United States Govern. 
ment became interested in the subject and despatched 
Commissioners to Central America to report on the prac 

ticability of a number of routes which had been suggested 
or surveyed. The Commissioners devoted most of their 
attention to two schemes. One proposed route lay through 
Nicaragua. It was designed to make use of the San Juan 
River from its mouth at Greytown to its source in Lake 
Nicaragua. Crossing that lake the route was to cut through 
the ridge about 18 miles wide which separates the lake 
from the Pacific. This ridge was the chief obstacle in the 
way of the canal and as many as nine different routes 
through it had been suggested. The second scheme con- 
sidered by the Commissioners related to a route much 
farther southwards. This route started at Uraba at the 
mouth of the river Atrato where it flows into the Gulf of 
Darien. Following that river for a distance of 150 miles 
it was to be continued by an open cut of 25-4 miles and a 
tunnel 3 miles long and was eventually to enter the 
Pacific by way of the river Chiri Chiri. The tunnel was to 
be 112ft. high 60ft. wide at the water surface and to afford 
a head room of 87ft. above the water. The Commissioners 
we anticipated would reject this route in favour of that 
through Nicaragua. We expressed the hope that Congress 
would regard the scheme favourably and that even if it 
cost £25,000,000 the canal would be constructed. 








Institution of Naval Architects. 


SUMMER MEETING AND INTERNATIONAL 
CONFERENCE. 

THe Summer Meeting and International Conference 
on Experimental Tank Work, which has been arranged 
by the Institution of Naval Architects, will take place 
in London from July 10th to 13th, when delegates from 
the experimental tanks throughout the world will attend. 
The following programme has been arranged. 

On Tuesday, July 10th, at 10 a.m., opening of the meet 
ings by the President, the Right Hon. Lord Stonehaven, 
in the Lecture Hall of the Royal Society of Arts, John 
street, Adelphi, London, W.C.2, will take place, when, 
after the election of members, the presentation of a William 
Froude portrait (bronze plaque) to British and foreign 
Experimental Tanks, through their representatives, will 
be made. The following papers will then be read and 
discussed :—‘* William Froude,” by Sir Westcott S. 
Abell, K.B.E., M.Eng. (Durham University); “ The 
Influence of Form on Frictional Resistance,’ by General 
G. Rota, R.I.N. (Rome National Tank); ‘‘ Some Notes 
on the Nomenclature Suitable for the Presentation of 
Model Data,” by Professor T. B. Abell, M. Eng. (Liverpool 
University). In the afternoon at 2.30 p.m., there will be a 
trip on the Lower Thames on the m.v. “‘ New Dagenham,’ 
and the King George V, the Royal Albert, and the Victoria 
docks will be visited. At 10 p.m. an evening reception, 
given by H.M. Government at Lancaster House, will 
take place, when the guests will be received by the Right 
Hon. Sir Bolton Eyres-Monsell, G.B.E., the First Lord 
of the Admiralty. 

On Wednesday, July llth, at 10 a.m., the following 
papers are to be taken :—‘‘ Experimental Investigations 
on the Resistance of Long Planks and Ships,’’ by Pro- 
fessor Vice-Admiral Y. Hiraga, I.J.N. (Ret.) (Tokyo 
University) ; ‘‘ The Influence of Viscosity on Thrust and 
Torque of a Propeller Working near the Surface,’’ by 
Dr. G. Kempf (Hamburg Tank); ‘ Skin Friction Correc- 
tion,’’ by Professor L. Bairstow, C.B.E., F.R.S. (Imperial 
College of Science and Technology, London); ‘‘ The 
Design of Screw Propellers with Special Reference to the 
Single-screw Ship,” by G. S. Baker (William Froude 
Laboratory) ; ‘“‘ Propeller Cavitation Studies,” by Lieut.- 
Commander C. O. Kell (C.C.), U.S.N. (Experimental 
Model Basin, Washington, D.C.) ; “‘ The Effect of Inclina- 
tion, Immersion, and Scale on Propellers in Open Water,” 
by Dr. Ing. Renato de Santis (Rome National Tank). 
The same afternoon, at 2.30 p.m., a visit to the Royal 
Naval College and Museum at Greenwich will be made, 
and the Admiral President of the College will receive the 
guests in the Painted Hall, when an address will be given 
by Professor G. A. R. Callender, M.A. In the evening 
the Institution banquet at the Grosvenor House Hotel, 
Park-lane, will be held at 8 p.m. 

The papers down for reading and discussion on Thurs- 
day, July 12th, beginning at 10 a.m., include “‘ Model 
Experiments of the Combined Effect of Aft-body Forms 
and Propeller Revolutions upon the Propulsive Econom) 
of Single-screw Ships,” by M. Yamagata (Teishinsho 
Tank, Tokyo); ‘*‘ Ship Performance in Relation to Tank 
Results,” by M. P. Payne, R.C.N.C. (Admiralty Experi- 
ment Tank, Haslar); ‘‘ On the Theory of Double Systems 
of Rolling of Ships Among Waves,”’ by Professor E. G. 
Barrillon (Ingénieur General du Genie Maritime, Paris) ; 
‘“Wave Patterns and Wave Resistance,’ by Professor 
T. H. Havelock, M.A., D.Sc., F.R.S. (Durham University) ; 
and “ Trials of the Training Ship ‘ Cristoforo Colombo ° 
with Two Co-axial Contrary-turning Screws,” by Colonel 
F. Rotundi, R.I.N. (del Genio Navale). In the afternoon 
at 2.30 p.m., a visit will be paid to the National Physical 
Laboratory, Teddington, when the William Froude 
Experimental Tank, the High-speed Tank, the Propeller 
Tunnel, &c., will be inspected, while for the evening at 
10 p.m. a supper-dance and cabaret at the Dorchester 
Hotel, Park-lane, has been arranged. 

The last session of the meetings will take place on 
Friday, July 13th, when an excursion to Southampton 
and Cowes will be made, the party visiting the Southamp- 
ton Docks and King George V Graving Dock, and the 
shipyard and engine works of J. Samuel White and Co., 
Ltd., at Cowes, returning by the new Southern Railway 
paddle steamer “‘ Sandown ”’ to Portsmouth for London. 

A large number of members and guests have signified 
their intention to take part in the meetings, which should 
be most successful. 
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Markets, 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The Continental Steel Market. 


Some of the complaints received from the Con- 
tinent regarding the recent business in iron and steel are 
strongly reminiscent of those uttered by the British steel 
makers before the imposition of the duties. For instance, 
Continental works are finding it difficult to arrange rolling 
programmes, owing to the number of small orders con- 
taining a large variety of sizes, which they are now receiv- 
ing. Itis, of course, a symptom of the poor export demand, 
and the situation of the works can be further gauged by 
the fact that orders can now be executed within three 
weeks or from stock. These conditions have resulted in 
complicating the position of the Cartel, as French works 
are reported to be carrying rather heavy stocks, since it 
is only by making more of a size than is actually required 
for the order that they can work ec onomically, It is 
rumoured that they have approached the Cartel with a 
view to securing some relaxation in the regulations in order 
to enable them to dispose of their stocks, although it 
is difficult to see how this can be done without breaking 
the market price. All the Continental works, however, are 
running some departments at a fairly high rate, principally 
because they are rushing material to England in order to 
anticipate any increase in the duties which may result 
from the application of the British steel makers to the 
Import Duties Advisory Board. The German home 
demand is also on a better scale than for some time, as 
stock holders are buying against a possible depreciation 
of the currency. One of the most burning questions of 
the moment is the position of the works sales organisa- 
tions which are competing in export markets direct with 
established merchants. This is creating much bitterness 
between the manufacturers and the exporters, and meet- 
ings of the Continental steel makers and merchants have 
been held to discuss the situation. 


The Pig Iron Market. 


The general view of the market is that the quiet 
period upon which the trade has entered is likely to last 
until the early autumn; but against this the pig iron 
industry is better situated to face several weeks of light 
trading than has been the case for many years prior to 
1933. Last year the demand was progressive throughout 
the summer, and it is pointed out that an uninterrupted 
continuation of business on such a scale could not be 
expected. The pig iron makers, however, have taken 
advantage of their opportunities and have not only 
reduced their stocks to comfortable limits, but appear to 
have adjusted their production to the demand which may 
be expected. One result of the slackening in the home 
demand is to make the producers more anxious to obtain 
export orders; but so far their efforts in this direction 
have not been crowned with much success. In most 
markets competition from Continental producers is severe, 
and the high tariffs in a number of markets makes the 
business scarcely worth while. Only four furnaces are 
producing foundry iron on the North-East Coast, and the 
requirements of the market even during a quiet period 
should be sufficient to take care of the output, especially 
as the deliveries to the Scottish light castings industry are 
heavy and likely to remain so for some time. Scottish 
pig iron producers complain of the competition of the 
English blast-furnaces in their district and the quotations 
for Cleveland iron to Scottish users are certainly favour- 
able, the price being 67s. 3d. d/d Falkirk and 70s. 3d. d/d 
Glasgow, against 67s. 6d. to Tees-side users and 69s. 6d. 
to consumers in the north-eastern area. It is said that 
not all the output of the Scottish blast-furnaces is going 
into consumption, but until recently good deliveries were 
being made. There is still a fairly active demand for 
Midland foundry qualities, the chief consumers being the 
light castings foundries in the Birmingham district. The 
recent broadening in the requirements of the engineering 
industry is a favourable feature. In the Lancashire market 
also the outlook for foundry iron is by no means bad, 
although there is a conspicuous absence of forward booking 
by local consumers. The steadiness of the market for 
hematite has attracted some attention lately. It is recog- 
nised that there has been a falling off in the demand for 
steel, but the pressure from the steel makers in South 
Wales and the Midlands for supplies of hematite does not 
relax and heavy deliveries are being made. In view of 
the quieter markets, however, the proposed lighting up 
of another furnace in the Barrow district has been 
indefinitely postponed. 


Scotland and the North. 


Rather irregular conditions have developed in 
the Scottish steel industry, although this is expected to 
be only a temporary phase. Most of the heavy steel works 
are busily engaged in turning out large quantities of ship- 
building steel against the orders placed earlier in the year. 
New business, however, has become rather scarce and some 
of the makers are displaying anxiety to secure business 
to take the place of the contracts which are being worked 
off. In some cases, however, the works carry enough 
orders on their books to keep them busy during the 
summer, and anticipate that they will be able to maintain 
their rate of operation until the demand revives later in 
the year. A good feature of the position is that the engi- 
neering trades and machinery manufacturers are well 
employed. Constructional engineers are not so busy, 
generally speaking, as they were a couple of months ago ; 
but this industry continues to provide an outlet for a 
substantial tonnage of structural steel. The sheet makers 
are finding business of any importance difficult to obtain. 
The demand is principally on home account, but lately 
business with one or two overseas markets has shown signs 
of improving. The industry, however, is operating only 
at about 50 per cent. of capacity. The Lancashire market 
usually becomes quieter at this time of the year, owing to 
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the approach of the holidays, but the demand for the 
lighter descriptions of steel is well maintained. Some of 
the constructional engineers in this district are busy and 
recently have placed good orders for sections and joists. 
Comparatively little business, however, has been trans- 
acted in small steel bars, although most of the works, 
particularly the re-rollers, supplying the -smaller sizes, 
are well employed and are finding specifications against 
contracts reaching them with regularity. Business in 
alloy and special steels is still good; but, on the other 
hand, the demand for plates is unsatisfactory and little 
business has passed recently in boiler plates. 


North-East Coast and Yorkshire. 


Hesitating conditions have developed in the steel 
market in this district, but so far this has not affected the 
confidence with which the future is regarded. The approach 
of the summer holidays is thought to be one of the prin- 
cipal reasons for the decline, and it is anticipated that 
although quieter trading conditions may last until perhaps 
the beginning of September, the autumn and winter trade 
will be on as good a scale as last year. The large works are 
still busy and likely to remain so for some weeks, and if 
the request for shipbuilding steel is particularly poor, 
the constructional engineers in this district have secured 
some attractive orders lately, and are taking good 
parcels of joists and sections. The outlook in the plate 
department is not promising, and in sheets it is even less 
favourable. The sheet mills are only working intermittently 
and are finding it difficult to obtain export orders in the 
face of foreign competition. The home demand also, 
upon which they have relied for support for so long, has 
noticeably fallen off. Business in railway materials is 
moderately good, and with the work in hand is keeping 
the works producing this class of material well employed. 
The Yorkshire steel market remains active, and the works 
catering for the railways have a good tonnage of work to 
complete, which will keep them busy until the autumn. 
Recently an easier tendency was noticed in most depart- 
ments in this district, but this has not increased. and the 
majority of the works report.a steady inflow of orders, 
the one exception perhaps being the semi-finished steel 
department. On the lighter side of the industry the works 
are better off for orders than on the heavy side, and there 
is still a strong demand for stainless steel and special steel 
for the motor industry, whilst business in stainless steel 
sheets has, if anything, increased during the past few 
weeks. The busy conditions ruling in the tool-making 
industry are reflected in a strong demand for tool steels. 
The re-rolling works in the Sheffield district are most of 
them working nearly at capacity, but report a decline in 
new business in many cases. 


Ferro-Alloys. 


In spite of the lull in business in steel, fairly 
active conditions have existed for some time in the 
market for ferro-alloys. A number of contracts for ferro- 
silicon have been placed, probably because the expected 
advance in prices early in July has stimulated interest 
in this alloy. In many of these cases the contracts 
were renewed at slightly higher prices than the old ones. 
Business has been fairly good in the lower grades of ferro- 
silicon for some time, and a steady export business has 
been transacted. Rather different conditions rule in the 
ferro-chrome department; prices have a distinctly easier 
tendency, although the demand is moderately good. 
Price-cutting, however, is noticeable, and consumers 
have taken advantage of the opportunities offered them, 
and in some cases have covered well forward. The expan- 
sion of business in stainless steels is no doubt responsible 
for the interest shown in this alloy, the lower grades of 
which are extensively used in its production. At the same 
time the demand for the higher carbon qualities has been 
moderately good. Business in tungsten has been on a 
rather broader basis of late, the uncertainty regarding the 
supply of tungsten ore having influenced buyers. There 
seem to be anticipations of a further advance in the 
price of this alloy, and in some cases buyers have entered 
into extended contracts. Apart from this, however, most 
of the orders have been limited to hand-to-mouth quan- 
tities. Business in ferro-molybdenum has declined, and 
the market has a distinctly easier appearance, although 
the quotation remains steady at 5s. 6d. per lb. Similar 
conditions rule in the ferro-vanadium department. There 
has been a fair amount of buying, but consumers have 
shown no inclination to commit themselves far forward. 
The quotation remains at the long-standing figure of 
12s. 8d. per lb. Consumers of ferro-titanium have been 
buying somewhat freely, and this improvement promises 
to continue. The situation in the market for ferro- 
manganese has become more satisfactory, and there is a 
steady export demand. 


Current Business. 


The Chinese Government Purchasing Commission 
has placed an order with Francis Morton and Co., of 
Garston, for the construction of a locomotive-erecting 
shop in Canton, which will involve the use of about 1500 
tons of steel. Thomas Firth and John Brown, Ltd., 
have opened a new factory for making engineers’ tools in 
Sheffield. D. W. Henderson and Co., Ltd., of Glasgow, 
have received an order for a new steamer of 9000 tons. 
Simon-Carves, Ltd., of Cheadle Heath, near Manchester, 
have received an order from Barber, Walker and Co., Ltd., 
for a battery of thirty of the latest type coke ovens, with 
all necessary machinery and a complete by-product plant, 
coal handling, draining, and blending plant. The ovens 
will be of the twin-flue “‘ Underjet ” type. The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender :—South Africa: 400-ton 











Notes and News. 


are delivered f.o.t. Export quotations are 
be found on the next page. 


inverted type hydraulic accumulator for Bloemfontein 
workshops (Johannesburg, July 23rd). Emerlo Munici- 
pality: Electric motors, ranging from } to 30 H.P., 
and various rotary converters and ceiling fans (Emerlo, 
August Ist). Johannesburg Municipality: One motor 
truck weighbridge, to weigh up to 20 tons (Johannesburg, 
July 24th). Portuguese East Africa: Port and Railways 
Administration of Lourengo Marques, twenty covered 
wagons with all-metallic frame and case, for 20 metric 
tons, with a capacity of 45 to 50 cubic metres, and of 
106-7 cm. gauge (Lourengo Marques, October 18th). 
Argentine State Railways: 155,246 kilos. of special steel 
plates for the construction of locomotive boiler smoke- 
boxes, fire boxes and tenders (Buenos Aires, July 30th) : 
vertical lathes (Buenos Aires, August 27th). Argentine 
State Oilfields Directorate: 3855 metres of seamless steel 
tubing in lengths of 5 to 7 metres in various sizes ranging 
from 7in. to 15in. (Buenos Aires, July 25th): Flexible 
motal tubes, aluminium or galvanised steel and reinforced 
rubber tubes (Buenos Aires, July 25th); two electric 
pumping sets for the fire extinguishing installation at the 
Argentine State Oilfields Storage Depot at Santa Fe 
(Buenos Aires, July 26th). Australia: Department of 
Railways, N.S.W.; one 7600 kW steam turbine and spare 
parts (Sydney, August 29th). 


Copper and Tin. 


Conditions in the electrolytic copper market 
show no signs of improvement. On the whole a respectable 
volume of business has been transacted, but not nearly 
sufficient to absorb the large quantities of copper which 
have been offered. There seem to be considerable quan- 
tities of non-Blue Eagle copper offering from America, 
and the producers are prepared apparently to adopt almost 
any course rather than add to the heavy stocks they 
already hold. Germany is practically out of the market 
for copper, Italian business is much restricted, and the 
French market is largely catered for by Belgian copper 
interests, who have the advantage of a favourable tariff. 
The result is that electrolytic copper continues to be sold 
on the London standard market, and, as a consequence, the 
copper position generally has an easy tendency. Over the 
week the price has receded to 7-75 c., or about £34 7s. 6d., 
and even lower prices than this have been reported from 
the Continent, particularly from France, where the 
American producers have to compete with the Belgians. 
The conditions in the electrolytic market have naturally 
been reflected in the London standard market, although 
prices have stood up to depressing circumstances better 
than might have been expected. Some improve- 
ment in the tin market followed the publication of the 
monthly statistics. These showed a slight decline in the 
total visible supply of 58 tons to 16,730 tons, according 
to the figures published by W. R. Garston. The most 
noticeable feature of the statistics was the decline in the 
carry-over at the Arnhem Smelter from 2367 at the end 
of May to 1693 at the end of June. The carry-over in the 
Straits Settlements also declined by about 200 tons. 
Deliveries for June were within 100 tons, the same as 
those in May, but the deliveries in the United States were 
down to 3845 tons, compared with 4110 tons in May. 
The undertone has strengthened somewhat, partly as a 
result of fresh buying by American consumers. Business 
with the Continent, however, has been limited to a few 
small parcels. There has been comparatively no specula- 
tion as this market is too well under control to attract 
this class of business. 


Average Non-ferrous Metal Prices. 


The London Metal Exchange official average 
quotations for June are disappointing, since they show 
slight declines in copper, lead, and spelter, and a sub- 
stantial fall in the average price of tin. The average 
quotation for cash standard copper fell 10s. 3d., compared 
with the quotation for May, whilst that for three months 
dropped 8s. 9d. The fall in the av erage quotation for 
electrolytic copper was 4s. 10d. down; but for wire bars 
it dropped by 8s. lld., and for best. selected copper 
by 12s. 4d. The most pronounced decline, however, 
occurred in cash tin, the average for which was £7 7s. 11d. 
lower than for May, the three months average being 
£4 18s. less than the May quotation. The steady con- 
ditions which have ruled for so long in the lead market 
were again reflected in the quotation. There was only 
a fractional change between the quotation for May and 
June for shipments during the current month. Forshipment 
the third following month the June quotation was Is. .9d. 
lower than for May, whilst the mean was only 11d. down. 
The recent weakness in the spelter market was reflected 
in the decline of 9s. 8d. in the quotation for shipment for 
the current month, compared with the May figure, whilst 
the quotation for shipment the third following month 
showed a drop of 9s. 11d. and the mean fell by 9s. 9d. The 
following are the official quotations for June :— 





hydraulic press, one hydraulic pressure pump, and one 


STANDARD COPPER Cash.. .. £32 3 9 
3months.. £32 10 5, 
Settlement £32 3 9% 
ELECTROLYTIC COPPER , “t- <a =o 
Evectrotytic Wire Bars £35 14 48 
Best SELECTED CopPER a ie £35 3 7 
StanpaRpD TIN : Cash.. .. £226 19 9 
3months.. £226 3 64 
Settlement £226 18 93 
( For shipment the current month ve SG ee 
| For shipment the third a 
LeaD< month : eee od £1l 5 O8 
Mean Sie Ge ta eae ale a eee es ee 
_ Settlement as a¢ baa 8, TS 
( For shipment the current month £14 4 9 
For —ee the third followi ing 
SpELTER< month £14 9 4} 
| Mean £14 7 1 
_ Settlement £14 5 0 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ten, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : joists, 22s. 


PIG IRON. 





éd. : 





Home. Export. 
(Dd Teesside Area) 
N.E. Coasrt- eS £. 90. ae: 
Hematite Mixed Nos. .. 3 8 0O.. 3-0 06 
No. 1 aout, “ale ‘ 3, DB: Otes 3.0 6 
Cleveland— (D d Tee sside Area) 
No. 1 520° 0 .. ee ee 
No. 3 G.M.B. ae Oe SEP 218 6 
No. 4 Forge .. . Poe, ae i pee 217 0 
Basie (Less 5/— Ig 8. 8:0 
MIDLANDS 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry.. 3 11 0.. 
o eee 4.13.8, 8... 
Basic (Less 5/— rebate)... 310 0.. 
Northampton- 
VPountry Ne.3 .. .. 3 7 6 
TOM ce aéarsi. HOR oS ee ews 
Derbyshire— 
Be. 2Moundry. ... .. S11 0... 
ee es Oe a eS 
ScoTLanD— 
Hematite, f.o.t. furnaces 3 11 0 
No. 1 Foundry, ditto .. 3 12 6 
No. 3 Foundry, ditto 310 0 | 
Basic, d/d (Less 5/—rebate) 3 6 0 | 
N.W. Coast— 
(3 15 6d/d Glasgow 
Hematite Mixed Nos. .. 14 0 6 Sheffield 
4 5 6 ,, Birmingham 
MANUFACTURED IRON. 
LANCcS.— Home. Export. 
£ wo d. £ s. d. 
Crown Bars 7a @ .. 
Best Bars = Ss SS 
S. Yorxks.— 
Goownm Bare’). 142) 1.. OOS... 
Best Bars 10 2 6 
MipLANDs— 
Crown Bars ‘ 9.16, @..1 
Marked Bars (Staffs. ) 82D oBuit .. 
Nut and Bolt Bars 7 5 Oto7 15 O 
ScoTLanD— 
Crown Bera cc nos +0. 88 6.4. 9 5 0 
Best. . mm: S; 6..- 915 0 
E. Coast— 
Common Bars er ee et. Oe Oe 815 0 
Best Bars 4 | i ae ee 915 0 
Double Best Bars . 10 12 6 10 0 0 
STEEL. 
LONDON AND THE Sovrn— Home. Export. 
. > > 8, 
RN cc! os, cae ee Os ee 
ee ee oe eee &. 7.4 
Joists om ae —enO Ae O07 Th. 6 
Channels. . ‘ Si5 @.. 712 6 
Rounds, 3in. and up a ee 8 7 6 
under 3in. Le ee eet 
Flats, 3in.and under .. 8 14 6.. io oe 
Plates, din. (basis) oer AD si 715 0 
Mids 30) 4605 Meu So 8 0 0 
gees Sede Fa 8 5 0 
SMS ce rt. cl ee 810 0 
Ns ee se as we 8 5 0 
NorrH-East Coast a ee £ s. de 
Rees sos 6.826, ~ GF of 7% 
Pee 2 OO Co. ep hpipa cag $ T1i¢6 
eo e. S  e  ee e , 7° @ 
SEB... as os ss whe © 71266 
Rounds, 3in.andup .. 9 7 6 2 
. under 3in. eS! oe 7 0 0 
Plates, Zin. -. 815 0 715 0 
RS bd ee nee ae Ae ate 8 0 0 
fin. oe 4a, ne oe 8 5 0 
BA: Tee os 19's oe OD. os 810 0 
, Gm: 4 ee ae oe Tare 8 5 0 
Boiler Plates, tie.. 8 5 0 ‘7 12 6 
Mipitanps, AND LEEDS AND DIsTRICT 
S a. d. , a: 
Sudes 82, (ote ST @ .... 776 
BOB a. Dita ego x, sop? ANd eas 8 7 6 
I. SEES ose: | Sen - el ee rs a 
Cee.) we a et, BAR 6.5 712 6 
Rounds, 3in. and up oF @. S: 36 
” under 3in. ont $B48E;,..@4 a @@ 
Flats, 3in. and under .. 812 0. 7 0 0 
Plates, din. (basis) | Dans Ss. 715 0 
po RS a es De eB 8 0 0 
in: 45. REE age 8 5 0 
Be sa te PAE SE 810 0 
» gin. » le ae eee 8 5 0 
Boiler Plates, re i. eS Oe, 4 da: Ss 





STEEL (continued) 


Home. 
GLASGOW AND DistTrRIcT % #8. a. 
Angles 8 7 6 
Tees.. 9..3- 4 
Joists 815 0 
Channels. . 812 6 
Rounds, 3in. and up 9 7 6 
under 3in. 812 0. 
Flats, 3in. and under Sm :¢. 
Plates, jin. (basis) 815 0 
o fein. .. a Roh. 
- qin. .. 9. 6.0.5 
is fin. .. 910 0. 
%” fin. .. oS 6% 
Boiler Plates . . oe). 
South Wates AREA—- £ «id. 
Angles Sl hx 
Tees... Ot Ss 
Joists 815 0 
Channels. am 6 
Rounds, Sin. iad up oP ¢ 
a: under 3in. 812 0 
Flats, 3in. and under 812 0 
Plates, jin. (basis) 817 6 
> fein. .. Si | 
Sri. 9.76 
fgin. . 912 6 
fin. .. 9 7 6 
IRELAND BELFAST. REST OF 
i  & 
Angles 8 12 6 
Tees.. 912 6 
Joists ; 9 0 0 
Channels. . a O F7)6). 
Rounds, 3in. ssid up 912 6 
under 3in. ee 2 
Plates, in. (basis) 9 0 0 
isin. .. oe eo. « 
jin. .. 216 © u. 
fein. .. 916...0... 
fin. .. 910 0.. 
OTHER STEEL MATERIALS. 
Home. 
Sheets. S a4. 
10-G. to 13-G., f.o.r. Ls a ee 
14-G. to 20-G., d/d fe te By 
21-G. to ey d/d 10 10 O.. 
25-G. 27-G., d/d i. SS. 


Export. 


2S §. a. 
1 2 ©& 
hy Bi 
ee ee 
712 6 
8 716 
7 0 0 
7 @ @ 
715 O 
8 0 0 
8. §..4 
8 lo 0 
8 5 0 
712 6 
gos. d 
At 6 
a 
ak 
712 6 
ST's 
7 0 0 
7 0 0 
7 36'S 
8 0 0 
8 § 0 
8 10 0 
8 5 0 
IRELAND. 
$.2,.a. 
8 0 


15 
915 0 
2 


9 6 
9 0 0 
915 0 
9 4 6 
9 2 6 
so 7. & 
ot & 
oie aie 
915 O 


Export. 


ts. & 
8 15 0 
» 8-6 
9 5.0 
917 6 


The il joie trade prices are for Sai lots and over ; 
2-ton and 4-ton lots, 10s per ton extra; and under 2-ton lots, 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. 
4-ton lots and up .. 
2-ton to 4-ton lots 
Under 2 tons ‘ 
£16 7s. 6d. 
£11 5s. Od., 


Export : 


£s. d. 
13 0 6 
i 2 
16 0 0 


c.f. vue paid India. 
f.o.b. other markets. 


Seandinavian Markets free. 


Tin-plates. 


20 by 14 basis f.o.b. Bristol Channel ports, 17 


3 tc 


» 17/6. 


Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. 


Billets. 
Basic, Soft (25- 


” 


(1% C. 


oe Light, f.o.t... 


495 @) 6.5) = : 

Medium (0-42% to 0-60% C. yes 

Hard (0-61% to 0-85% C.) 

(0-86% to 0-:99% C.) 

< and up) 

Soft (up to 25% C.), 500 tons and up .. 
100 tons .. ‘ 

Rails, Heavy, 500-ton lots, f.o.t. 


£ s. d. 
.6 0 0 
617 6 
Tih ue 

7 6 


aoa cs wm ow 
— 
or 


FERRO ALLOYS. 


Tungsten Metal Powder. . 
Ferro Tungsten 


3/6 per Ib. 


Ferro Chrome, 4 p.c.to6p.c.carbon £23 0 0 


6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 


Specially Refined .. 


Max. 2 p.c. carbon 

” : p.c. carbon 
0-70 p.c. carbon 
»» carbon free 


” 


Metallic Chreeninn. 
Ferro Manganese (per ton) 


» Silicon, 45 p.c. to 50 p.c. 


75 p.c. 


” ” 


» Vanadium 
» Molybdenum 
Titanium (carbon free) 
Nickel (per ton) 
Ferro Cobalt 


3/3 per Ib. 

Per Ton. Per Unit. 
2 ‘ 

£21 12 6 7 

£21 12 6 7/- 

£36 0 0O 11 

£38 15 0 12 

£42 0 0 12/6 

10d. per lb. 

2/5 per lb. 


£10 15 0 home 


£18to £18 7 6 


£13 0 Oscale 5/— p.u. 


seale 6/— p.u. 


12/8 per lb. 
5/6 per lb. 
9d. per Ib. 
£200 to £205 
5/3d. per Ib. 


YORKSHIRE, 


NORTHUMBERLNAD, 


SHEFFIELD— 


CARDIFF— 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, July 4th. 


CoPpPER 


£30 7 6to £30 10 0 
£30 15 Oto £31 7 6 
£33 10 Oto £34 0 0 


Cash .. i 

Three months . . 

Electrolytic ..  . 

Best Selected Teabis: d a Bir- 





mingham £34 10 0 
Sheets, Hot Rolled . £60 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 10d. 10d. 
Brazed (basis) 10d. 10d. 
Brass 
Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 9d. 9d. 
Brazed. . lid. lid, 
Tr 
Cash .. 7 £228 5 Oto £228 10 0 
Three months .. £227 15 Oto £227 17 6 
LEAD. £10 15 Oto £11 0 0 
SPELTER £13 17 6to £14 2 6 
Aluminium nah (British) aa £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 


(f.o.b. Grangemouth)—Navigation Unscreened 12/3 to 12/9 
Glasgow—-Ell 13/— to 13/3 
Splint 15/- 


AYRSHIRE 


(f.0.b, Ports}—Steam 11/3 to 11/6 


F Ives HIRE— 
(f.0.b. Methil or Burnt- 
island)—Prime Steam .. 13/6 to 14 
12/— to 12/9 


Unscreened Navigation 


LOTHIANS 


12/— to 12/6 
11/6 to 11/9 


(f.0.b, Leith)}—Hartley Prime. . 
Secondary Steam .. 


ENGLAND. 


MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke 


17/6 to 20/6 
13/- to 17/6 
NEWCASTLE— 

13/6 to 13/9 
13/- 
10/6 

12/~ to 13/6 


Blyth Best 
Second. . 
Best Small . . 
Unsereened 


DuRHAM— 


14/8 
19/— to 22/6 


Best Gas. . ‘ 

Foundry Coke 

Inland. 
Best Hand-picked Branch .. 25/— to 26/— 
South Yorkshire Best .. 20/— to 22/- — 
South Yorkshire Seconds 16/6 to 18/6 

Rough Slacks 6/—to 9/- 

Nutty Slacks 7/-to 8/6 


SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 
Seconds .. 
Best Dry Large 
Ordinaries . 
Best Bunker Smalls 
Cargo Smalls . . 
Dry Nuts 
Foundry Coke 
Furnace Coke.. 
Patent Fuel 


19/6 
19/~- to 19/44 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/~ 
11/6 to 12/6 
22/- to 26/- 
22/— to 37/6 
19/6 to 22/6 

21/- 


SwaNsEA 


Anthracite Coals : 
35/- to 38/6 


Best Large 

Machine-made Cobbles. . 42/6 to 51/- 
Nuts 40/— to 50/- 
Beans 25/- to 30/- 


18/— to 21/- 
10/— to 10/6 


Peas “e 
Rubbly Culm. . 


Steam Coals : 


Large 18/— to 20/6 
Nuts 18/6 to 22/6 
Smalls 11/- to 13/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 Wert. 34d. 
4d. 


Diesel Oil 
Manchester prices 3d. per gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Accident Prevention. 


THE annual exhibition of apparatus for the pre- 
vention of accidents, particularly from fire, which was 
opened in Paris last week, differs from its predecessors 
in that the importance of some kinds of accidents has been 
emphasised by recent catastrophes, and of others by 
events pointing. to the possibility of their happening in the 
future. The Lagny disaster at the end of last year threw 
suspicion on the reliability of the automatic electric signal- 
ling systems employed, and some of the railway companies 
make a special point of showing what improvements have 
been effected with a view to rendering the systems per- 
fectly safe. As is known, the railway companies in France 
are required to adopt new signalling arrangements, which 
must be completed throughout the country within a 
period of five years. They involve the substitution of 
orange for green as a caution signal, and of green for white 
as a clear signal. White may be retained on sidings and 
on slow traffic lines conditional upon its being made dis- 
tinguishable from other white lights. While the electrical 
signalling equipment is compulsory, work upon it has 
been checked for financial reasons, as well as by research 
that continues to be carried out for perfectly reliable 
devices. The extent of this research is seen in the number 
of devices shown. An example of the costly work being 
done to avoid lines crossing is observable in a model 
exhibited by the Compagnie du Nord of the new arrange- 
ment of lines at Longueau, near Amiens, where a con- 
siderable amount of cutting and new track laying had to 
be undertaken through the necessity of carrying some lines 
under others. In the same way an enormous expense is 
involved in the suppression of level crossings, and as the 
railway companies cannot possibly comply with the 
obligation laid upon them to do away with the crossings 
within a specified period, they can only minimise risks by 
means of advance signals on the road. There are working 
models demonstrating the opening and shutting of gates, 
with the simultaneous working of road signals, by the 
locomotive making electric contacts. Existing methods 
of road signals that impose caution on motor car drivers 
when approaching level crossings appear to be quite 
efficient. There are fewer exhibits of fire-resisting materials 
for the fitting out of ships. Experimental work in this 
direction has provided shipbuilders with suitable materials, 
and they devote stands to results actually achieved in 
planning the lay-out with a view to reducing any possi- 
bility of fire to a minimum, localising fires when they 
occur, providing an efficient signalling system and methods 
for a prompt extinction of fire. A model by Penhoét 
shows a general arrangement of cabins that is claimed to 
allow passengers abundant time to escape on deck in the 
event of fire. The Compagnie Générale Transatlantique 
and the Messageries Maritimes also indicate precautions 
they have taken, notably by the use of non-combustible 
material, efficient signalling, and the provision of masks 
and fire-extinguishing apparatus in cabins. As a pro- 
tection against catastrophes that may possibly happen in 
the future, it is curious to observe the prominence given 
to safety measures against attacks by poisonous gas. 
Such publicity may, perhaps, not be altogether conducive 
to a return to commercial and industrial confidence. 
The excellent results obtained in industry by the use of 
safety devices are shown by charts and diagrams revealing 
a continuous decline in the number of accidents in metal- 
lurgical and engineering works. 


Relief Works. 


The programme of works for the relief of un- 
employment, involving an expenditure of 10,000 million 
francs, to be spread over five years, has received the 
approval of the Cabinet of Ministers. The works under- 
taken must be of a productive character. In and around 
Paris the Metropolitan Railway will be extended, roads 
constructed and slums cleared ; the work of rural elec- 
trification will be continued and schools and hospitals 
built ; suspended improvement works will be resumed 
at all the ports as well as at the inland ports at Paris 
and Lyons; the railway stations at Dijon, Lyons, Mar- 
seilles, and Rennes are to be rebuilt, and the line between 
Paris and Dijon will be doubled; the Montparnasse 
Station in Paris will be reconstructed on a new site near 
the present one ; the railways between Paris and Le Mans, 
Tours and Bordeaux, Culoz and Chambéry will be elec- 
trified, as well as the Paris suburban lines of the Est 
Railway Company. Active work will be carried out on the 
signalling equipment of railways, and there is provision 
for the suppression of a number of level crossings. The 
railway companies are authorised to issue debentures to 
the value of 2725 million francs, which will be subscribed 
for out of the social assurance funds, and these funds 
supply the whole of the money to be advanced for relief 
works «inder State guarantee. 


Railway Accident. 


An accident occurred last week on a Paris 
suburban line under conditions that appear to be entirely 
inexplicable. Local trains leaving the Saint-Lazare 
terminus are pushed from behind by steam locomotives, 
which are controlled electrically from the other end. The 
driver’s cab, in one direction, forms a compartment of the 
leading passenger coach. An empty train had been sent 
off at ten o’clock in the evening to the depét at Achéres. 
It was followed 7 min. later by a local train, which was 
repeatedly held up by signals through the first train being 
in difficulties. At Garennes the signal was at caution, and 
as the line is quite straight and the visibility was good, it 
is difficult to conceive why the driver should have accele- 
rated and failed to see the rear lights of the first train, 
which had stopped about 800 m. ahead. The leading coach 
of the second train rose on the top of the locomotive of 
the first train, and the bottom of the metallic vehicle 
collapsed. The driver could only be reached by cutting 
away part of the coach body. He died on the way to the 
hospital. Several passengers were injured. It is a matter 
of conjecture whether the driver was responsible for an 
inobservance of the signal and failure to see the rear lights 
of the stranded train in circumstances that would seem 
to make such failure impossible, or whether there was 
something wrong with the electric driving control. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-b ildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS. 


411,023. October 20th, 1933.—Systems or REGENERATIVE 
Brakinc FoR Exectricanty Driven Veuicies, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. : 

According to this invention, a battery A is connected in series 
with the exciter winding of the series motor, the battery being 
connected so as to be continuously charged up by the running 
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current and to discharge through the winding on regenerative 
braking. In this way all energy losses are avoided with regenera- 
tive braking, and the efficiency of regeneration is improved. The 
battery only needs to be dimensioned for 15 to 20 volts for 
the low exciter voltage and is therefore very small. A further 
advantage is due to the fact that the current for the whole of 
the vehicle lamps B need no longer be taken from the overhead 
line, but can be supplied by the battery.— May 31st, 1934. 


MEASURING AND TESTING INSTRUMENTS. 

410,572. February 8th, 1933.—THERMAL MEASUREMENTS, 
Chance Brothers and Co., Ltd., of Glass Works, Smethwick, 
Birmingham, and Alfred Lindsay Forster, of Glasgow 
Glass Works, Firhill, Glasgow, Scotland. 

This invention has for its object to provide simple and 
satisfactory means for ing heat tr ission at the 
surface of a body, particularly the outer surface of a body of 
low thermal conductivity used for minimising heat loss from 
steam pipes, boilers, furnaces, and the like. In carrying the 
invention into effect in its preferred form for use in measuring 
the heat transmission through a thermal insulating covering, 
a resistance wire is enclosed in an envelope of very thin flexible 
material which offers a negligible resistance to the passage of 
heat and which has a definite emissivity coefficient. The resist- 
ance is calibrated over the required range of temperature 
(which, for insulated surfaces, may range from about 40 deg. 
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to 80 deg. Cent.) in terms of heat transmitted in thermal units 
per unit of area per unit of time for given temperature of the 
surrounding air. The illustration shows a steam or other pipe 
A enclosed by the heat-insulating covering B. The means for 
measuring the heat emission from the outer surface of the 
insulation consists of a bandage C made from a pair of strips 
or a folded strip of very thin flexible material which offers 
a negligible resistance to heat flow, and has a definite coefficient 
of emissivity. The envelope may be conveniently made from 
thin varnished silk. Within this is enclosed a resistance wire 
D, the ends E of which can be connected to any suitable electrical 
instrument for measuring or indicating a change in the resist 

of the wire. To carry out the test the bandage is first wrapped 
around the insulation as shown, and the ends of the bandage 
are provided with cords or tapes F whereby it can be bound in 
position. May 24th, 1934. 





FURNACES. 


410,520. September 8th, 1932.—Rorary MELTING FURNACEs, 
Sir W. G. Armstrong Whitworth and Co. (Engineers), 
Ltd., and James McKinnell, both of Scotswood Works, 
Newcastle-on-Tyne. 

The object of this invention is to provide an improved form 
of rotary melting furnace in which a higher efficiency of com- 
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bustion is ensured. A is the furnace barrel mounted on rollers 
B adapted to be rotated by an electric motor C. Each end of 
the furnace barrel is ta; down to lead to a circular opening 
D, which, in its turn, leads to a flue E formed in a stationary 
refractory lined framework F. In each of the flues there is a 
hollow truncated conical combustion chamber G in axial align- 











ment with the furnace barrel A, the truncated end of the 
chamber being directed outwards to receive a burner nozzle 
H. The dimensions of the combustion chamber G and those 
of the flue are such that an annular opening is left at J around 
the combustion chamber G of sufficient area to permit of the 
easy passage of the products of combustion, the opening D 


in the furnace barrel preferably being of slightly smaller area 
than that of the flue opening J. The flue E is directed upwards 
so that the products of combustion are discharged vertically 
underneath stationary cowls K leading to outlet flues which 
are separate from the furnace. Charging is effected through a 
charging orifice L, which is closed by acover. With this arrange- 
ment the flame produced in each combustion chamber G passes 
in an axial direction into the furnace, where it meets the flame 
from the other chamber, and so sets up turbulence, thereby 
ensuring efficient combustion of its constituents. The 
products of combustion flow outwards along the walls of the 
furnace, and are led to the annular openings J, whence they 
are conducted to be discharged into the separate flues. The 
combustion chambers G are preferably arranged so that con- 
siderable portions of them are‘situated in the flue, so as to 

resent a relatively large area to the combustion products. 
non a preheating effect is obtained as a result of the products 
of combustion passing on the outside of the chambers G on their 
way to the discharge point.—May 24th, 1934. 


ORDNANCE AND ARMOUR. 


410,703. December 13th, 1933.—SMaLL-caLiBRE HIGH- 
EXPLOSIVE SHELLs, Rheinische Metallwaaren-und 
Maschinenfabrik, of 195, Ulmenstrasse, Dusseldorf- 


Derendorf, Germany, and Hermann Schuler, of 55, Baum- 
strasse, Dusseldorf, Germany. b 

An improved method of charging high-explosive shells 
of small calibre is described 
in this specification. A is the 
explosive core pressed in a 
matrix of smaller diameter than 
the central bore of the projectile, 
and of greater length, at a pres- 
sure of about 3000 atm., the 
length of which core before being 
pressed into the bore of the 
projectile being greater than the 
length X. After the explosive 
core A has been thrust loosely 
into the bore of the projectile, 
the projectile and the explosive 
core are heated to about 50 deg. 
to 60 deg., and the core is 
compressed at about 400 atm., 
whereby it is caused to bear 
tightly against the walls of the 
projectile. After the detonator 
B has been inserted, in order 
to compensate for the space 
between the bottom of the 
explosive core A and the base 
fuze C, a suitable number of 
thin, perforated cardboard discs 
D are inserted, and a_ brass 
closing dise E is pressed tightly against the explosive core A 
by the base fuze screw C, a space Y being allowed for still 
further pressure to be exerted by the screw C on the discs, 
and thus the firm positioning of the explosive core is ensured.— 
May 24th, 1934. 
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AERONAUTICS. 


410,979. June 17th, 1933.—Mzans ror Droppinc BomBs FROM 
ArroraFT, The Fairey Aviation Company, Ltd., of Cranford- 
lane, Hayes, Middlesex; and David Leonard Hollis 
Williams, of “Hillside,” Ickenham, 
Middlesex. 

This invention relates to means for dropping bombs from air- 
craft and has for its principal object to provide means for the 
stowage of a bomb within or on an aircraft and yet permit of its 
being released safely even whilst the aircraft is diving. The 
mechanism comprises two pairs of radius rods A A B B pivoted, 
each at one end, to the aircraft structure (not shown) and 
pivotally connected at their opposite ends with a cross bar C 
to which is attached a bomb carrier D, the radius rods and 
carrier forming, with the aircraft structure, a parallelogram 
whether the parts be in the position shown in Fig. 1, where the 
carrier D is at the top, the position shown in Fig. 2, where the 
carrier D is at the bottom, or any intermediate position. The 
carrier D is arranged to be secured in its uppermost position by a 
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release catch of known kind, indicated generally at E, mounted 
on the aircraft structure (not shown), and the release of which 
permits the radius rods AA BB to swing downwards. Simi- 
larly F indicates generally a release catch by which a bomb G 
is attached to the carrier D, and this catch F may be actuated 
by a lever H and a link J connected excentrically with one of the 
radius rods A so that the catch may be rel d automatically 
at a predetermined discharge position. In order to unify the 
movement of the radius rods A A B B each has a laterally offset 
extension K (making the radius rods and extensions into bell 
crank levers) and the extensions K are connected together at 
each side in pairs by links MM. When the bomb G is in its 
normal or stowed position, as shown in Fig. 1, the radius rods 
A B lie in an upward and rearward direction, and if the inclina- 
tion‘of the aircraft be such that the upper ends of the rods are 
in front of the verticals through their lower ends, the bomb G 
will not leave its stowed position even though the catch E be 
released. Hence, by suitable arrangement of the normal 
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inclination of the radius rods to the longitudinal axis of the air- 
craft it is possible to ensure that the bomb will leave its stowed 
position only when the aircraft is diving within its predeter- 
mined safe angle. If at a steeper angle p dis the safe angle the 
bomb, even if the catch E be released, will stay safely on its 
rack in the stowed position until such time as the aircraft 
recovers to its safe angle on a steady path or the equivalent 
angle on an accelerating path, when the rack C D will leave its 
stowed position normally, swinging first downwardly and rear- 
wardly and then downwardly and forwardly relatively to the 
aircraft and discharging the bomb at the predetermined position. 
The radius rods may be spring influenced so that A 00 will 
return to their normal positions after the release of the bomb G, 
whilst doors (not shown) on the aircraft structure may be inter- 
connected by link and lever mechanism with the radius rods so 
as to open and close automatically as required.— May 31st, 1934. 


MISCELLANEOUS. 


410,313. April 22nd, 1933.—-VAcCUUM-TIGHT JUNCTIONS 
BETWEEN METAL AND Guass, The M-Q Valve Company, 
Ltd., of Marconi House, Strand, London, W.C.2, and Francis 
John Adams and Colin James Smithells, both of Research 
Laboratories of The General Electric Company, Ltd., 
Wembley, Middlesex. 

The art of making metal-to-glass seals is now well under- 
stood ; but one simple problem, the inventors state, seems to 
have received insufficient attention. It is that of joining to 
a metal vessel a glass tube of narrow bore, say, of 2mm. or 
3mm. diameter, suitable for pumping, or for the insertion of a 
single leading-in wire. One method of making a junction, 
according to the invention is illustrated in the drawing, in 
which Figs. 1, 2, and 3 represent successive stages in the process 
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of sealing the glass tube A to the metal vessel B. One end of 
the glass tube A is flared, as shown, by heating it and opening. 
it either by the insertion of a tool, or by centrifugal force 
The unfilared portion of A is then passed through the hole in 
the conical end of the metal vessel B from the inside outwards. 
The conical end of the metal vessel B is roughly similar to the 
flared end of the glass tube A, but no accurate fitting is required. 
When tke flared end rests on the inside surface of the conical 
end, both are heated to soften the glass, and effect a junction. 
One advantage of the method is that the length of the seal is 
reduced to a minimum. If a leading-in wire is to be sealed 
through the glass tube, or the tube sealed off after pumping, 
the seal can be made at a very short distance from the metal 
vessel._—May 17th, 1934. 


410,600. April 10th, 1933.—-Prre Connection, Alfred Lenze, 
of No. 8, Baumeisterstrasse, Karlsruhe, Germany. 

The object of the invention is to provide an improved con- 
struction of pipe connection of the kind in which the jointing 
surfaces between adjacent pipe sections are bevelled or set 
at an angle to the axis of the pipe sections, and are constructed 
to permit of relative rotation of the adjacent pipe lengths each 
about its own axis during the process of making the joint so 
as to enable the joint to be adapted to any existing angle within 
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limits. The pipe joint consists of pipe lengths A and B. The 
cross section of these pipe lengths remains circular right 
up to the ‘joint. The ends of the pipe lengths to be con- 
nected in the example illustrated are bevelled at an angle 
of 22} deg., so that the pipe lengths have elliptical section 
surfaces C at the joint. Flanges D, E are fitted on these surfaces 
at an angle corresponding to that of the cut, the flanges forming 
adjacent rotatable circular fitting surfaces for the pipe ends. 
Loose flange rings F, G are provided for producing a tight 
joint by means of bolts.—-May 24th, 1934. 


410,555. January 4th, 1933.—-CaBLEs FoR TRANSMITTING 
MECHANICAL MOVEMENT, Douglas William Nicholds, of 
17, Foxcombe-road, Bath, Somerset ; and The Horstmann 
Gear Company, Ltd., of Newbridge Works, Bath, Somerset. 


mon outer cover with an electrical conducting wire or wires ; 
that is to say, lengths of cable movable in a flexible sheath for 
transmitting mechanical movement between two points, asso- 
ciated with an insulated electrical conductor or conductors 
combined in the sheathing. Composite cables of this kind are 
useful for various purposes wherein a mechanical movement 
is to be transmitted from a remote point to an apparatus or 
mechanism, whilst at the same 
time an electric current is also 
to be fed to the apparatus under 
control from the same point, 
or from any point along the 
line. The object of the 
invention is to provide a com- 
posite cable of the kind referred 
to so constructed that the pre- 
sence of the electrical conductor 
or conductors will not interfere 
with the universal flexing of the 
cable. The drawing shows a 
cable constructed according to 
the invention, partly broken 
away and opened out. A single 
or stranded sliding wire A may 
be housed in a spiral coiled wire 
tube B around which may be 
placed a thin sheath C of woven 
cotton or of metal—for example, 
lead—to which an insulative or 
protective finish may be applied. 
The tube B is covered with an 
outer cover D of braided fabric 
or a metal—for example, lead 
sheathing. Between the sheath- 
ing D and the sheathing C is 
embedded or enclosed the elec- 
trical conductor or conductors 
E outside the tube B. The con- 
ductors E may be insulated as 
at F before being placed into 
position, and when a number are 
used several conductors so insulated may be separately enclosed 
in a common insulation, or, as illustrated, used as separately 
insulated wires. They are spirally wound around tbe tube B, 
as depicted in the drawing. This arangement does not impede 
the universal flexing of the composite article. A packing of 
cotton or the like G may be wound round with the conductors E 
and lie between and around the conductor windings. The 
braided or other outer cover D may be treated with any suitable 
finishing paint or equivalent.— May 24th, 1934. 


410,626. June 19th, 1933.--Fusiete Cvut-ovut, Allmanna 
Svenska Elektriska Aktiebolaget, of Vasteras, Sweden. 

Fusible cut-outs constructed in accordance with this invention 
have a fuse metal strip or wire, and the are that appears when 
the fuse metal blows is extinguished by a stream of gas or liquid. 
A designates a cylinder of insulating material, for instance, 
bakelite or porcelain, closed by 
metal covers B and C at the ends, 
and these covers are connected 
to metal terminal ferrules D and 
E. The cover B is joined to a 
eylinder F, in which one end of 
the differential piston G moves. 
The other end of the differ- 
ential piston is provided with a 
flange H moving in the outer 
cylinder A. The fuse metal J, 
which has a weak portion, is 
inserted between a clamp K on 
the piston G and the flat L of 
the ferrule E just inside the 
cover C. The clamp K is pro- 
vided with a flexible conductor 
N connected to the cover B. The 
piston G is provided with a 
channel O, through which the 
fuse metal J is drawn. As long 
as the fuse metal is intact the 
piston G is pressed by it against 
the shoulder P, but when the 
metal blows an are appears 
between the heavy strips R and 
S, and develops chiefly in the 
lower compartment T. The gas 
generated by the arc, or the 
vapour, if the cylinder is filled 
with a liquid, exerts an upward 
pressure on the piston G. When 
this has been released by the 
blowing of the fuse metal, it will 
be forced upwards and thereby 
decreases the volume of the compartment U, so that the gas or 
liquid will flow from this compartment through the channel O, 
thereby effectively cooling the arc, which also traverses the 
channel. The fusible cut-out can either be filled with oil or with 
air or some other suitable gas or liquid.— May 24th, 1934. 


410,681. October 24th, 1933._-Cooninc Apparatus APPLIC- 
ABLE TO Etectric Vapour DiscHarGE APpPpaRATus, The 
English Electric Company, Ltd., of Queen’s House, 28, 
Ki ay, London, W.C.2. 

In accordance with this invention, the interior of a rectifier 
A (shown diagrammatically) is cooled by the annular cooling 
element B which is shown in section. The cooling element 
includes an inner sheet meta! cylinder C and an outer sheet 
meta] cylinder D, the two being preferably approximately, but 
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not necessarily, exactly equal in length. The top and bottom 
open ends of the annular space enclosed by the sheet metal 
cylinders C and D are covered by means of tubes E and F, which 
are bent to form closed rings and which are welded to the ends 
of the sheet metal cylinders C and D. The ring tubes E and F 
are provided with openings G towards the interior annular 
space H of the cooling element, so that the cooling fluid which is 


Forthcoming Engagements. 





Secretaries of Institutions, Societies, dc., desirous of haviny 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertjon, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated, 

TuEspay TO Fripay, Juty 10ra To 13TH. 
Inst. oF Navat ARCHITECTsS.—Summer Meeting aud Inter- 





national Conference on Experimental Tank Work. For 
provisional programme see page 20. 
TuHurspay, JuLy 12TH. 
Inst. oF Civi. ENGINEERS: YORKSHIRE ASSOCIATION,——Visit 


to Barnsley Corporation Waterworks. 2 p.m. 


TuurRspay, Juty 127TH, To Saturpay, Juty l4rs. 

Inst. oF Mintnc Enainerers.—The Annual General Meeting 
at Buxton. Thursday evening at 9 p.m., the Mayor of Buxton 
will hold a reception at the Sclies Hotel. On Friday a general 
meeting will be held at 11 a.m., at the Conference Room at the 
Safety in Mines Research Station, Harpur-hill, Buxton. The 
Mayor of Buxton will welcome the Institution on behalf of the 
borough. The following papers will be submitted for discus- 
sion :—‘*‘An Experimental Gob-fire Explosion,’’ by Messrs. 
T. N. Mason and F. V. Tideswell; ‘The Preparation of Ash- 
free Coal,”’ by Mr. E. 8. Grumell; ‘Safety Lamps for Use by 
Underground Officials,” resumed discussion on the memorandum 
prepared by Captain C. B. Platt by request of the Institution for 
discussion at the annual general meeting in February, 1934. 
Buffet luncheon, by kind invitation of the Safety in Mines 
Research Board, 12.30 to 2 p.m. Exhibition of the most modern 
miners’ flame and electric hand lamps, 1.30 p.m. to 4 p.m. 
The Research Station and Exhibitions will be open for inspection 
and explanations of the work will be given, 2 to 4p.m. The 
Institution dinner will be held at the Palace Hotel, Buxton 
(ladies are invited), at 7.30 p.m. On Saturday excursions have 
been arranged. 

SaTrurpDAY TO WEDNESDAY, JULY 28TH TO AUGuUsT 8TH. 


Inst. or Etectrica, ENGINEERS: LONDON STUDENTs.— 
Summer tour to Ruhr District of Northern Germany. Par- 
ticulars from Mr. T. 8. Smith, 51, Exeter-road, Welling, Kent. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


CroMpPTON PaRKINSON, Ltd., have received from the Belfast 
Corporation Tramways Department an order for fifty car sets 
of **Crompton-West” traction equipment. The order covers 
motors, control gear, and auxiliary apparatus, and is for a 
batch of new cars which are shortly to be put into service. 

Ricuarp Dunston, Ltd., of Thorne, Yorkshire, have received 
an order for a large single-screw steam tug and eight river 
barges for London owners. The steam tug will be built at the 
Hessle Yard (Henry Scarr, Ltd.), and the barges at the Thorne 
Yard. Further orders also received by Messrs. Dunston during 
the last few days are for an oil-engined tug, 70ft. long, for 
service on the Thames, and a steel light float, fitted with special 
bell-ringing and light-flashing devices, for service off the East 
Coast. 








LAUNCHES AND TRIAL TRIPS. 


DuRHAM, twin-screw motor vessel; built by Workman 
Clark (1928), Ltd., to the order of Federal Steam Navigation 
Company, Ltd.; dimensions, 513ft. Oil engines, Workman 
Clark-Sulzer type; constructed by the builders; launch, 
June 27th. 

Wairawa, motor ship; built by Harland and Wolff, Ltd., 
to the order of Shaw Savill and Albion Company ; dimensions, 
535ft. by 70ft. by 43ft. 44in.; to carry cargo and a few passen- 
gers. Oil engines, Harland-B. and W. type; constructed by 
the builders ; launch, June 28th. 











**Great Britarn.’’—-We have received a copy of a large 
brochure called ‘Great Britain, Her Beauty and Achieve- 
ments.” It is published by Evan Brothers, Ltd., Russell- 
square, in association with The Times, and is, in fact, an album 
of reproductions of photographs exhibiting the natural beauties 
and the work of men in this island. As a souvenir for those who 
have visited this country, or to bring back memories of their 
native land to those exiled from it, much might be said in its 
favour. 

MAIERFORM Suips.—We have received from the Maierform 
Company, of Bremen, a twenty-four-page booklet dealing with 
the activities of the company from its inception, which is 
illustrated with photographs of ships with the Maierform hull 
in course of construction or under conversion, ranging from 
trawlers to cargo ships and luxury type vessels, such as the 
‘“‘Ile de Beauté,’ built for Mediterranean passenger service. 
Several pages are devoted to critical questions and replies 
thereto. We note that it is claimed that with trawlers built 
according to the Maierform an increase of 30 per cent. in catch 
has been gained over a period of five years. The curve repre- 
senting the orders for Maierform ships between 1927 and 1932 
shows an upward trend. From the end of 1932 up to the present 
time, however, more than twice the amount of tonnage repre- 
sented in horse-power has been converted or built on the 
Maierform principle, this rapid advancement being due mainly 
to repeat orders. Two ships for British owners are being con- 
verted to the Maierform, namely, the “ Doric Star’’ and the 
“* City of Dieppe.” 

THe Worwp’s Tin Consumption.—According to the June 
Bulletin issued by the Hague office of the International Tin 
Research and Development Council, the world consumption of 
tin for the year ending April 30th, 1934, was 129,700 tons, or 
30 per cent. more than in the preceding year, when the con- 
sumption was 99,621 tons. The returns for the different coun- 
tries show that the increased demand is widely distributed, the 
largest increases being those of America, the United Kingdom, 
Germany, and Russia, smaller increases being recorded for 
France, Italy, and British India. The recovery of tin con- 
sumption in America is indicated by the figures for the pro- 
duction of Babbitt metal, which show an increase of 70 per cent. 
for the period under review, as compared with the previous 
twelve months. Two other important trades, both of which 
consume much tin, steel, and other basic materials, are the tin- 
plate and automobile industries. In the year ending April 30th, 
1934, the number of motor cars constructed was 3,380,000, com- 
pared with 2,057,000 in 1933, and the total production of tin- 
plate was 3,350,000, compared with 2,270,000 in the preceding 
year. The output of motor cars during April of this year was 
460,000 units, compared with 250,000 in April, 1933, and 204,600 








This invention relates to mechanical power transmission 
cables that are movable_in a ,tube_and combined in a com- 





circulated through this annular space may also pass into the 
interior of the ring tubes.— May 24th, 1934. 





in April, 1932. These figures seem to indicate that the demand 
for tin and its alloys will continue to increase. 
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A Memorial to Wollaston. 


An interesting ceremony was performed on 
Wednesday, July 4th, when a memorial plaque to 
William Hyde Wollaston, the renowned chemist 
and natural philosopher, was unveiled at 14, Buck- 
ingham-street, W.1, where for twenty-five years 
Wollaston lived. He was born at East Dereham, in 
Norfolk, in 1766, and was educated at Charterhouse 
and Caius College, Cambridge, and was elected a 
Fellow of the Royal Society in 1793. 
work, which was of a very diverse nature, dealt 
mainly with chemical subjects, and he made a special 
study of the platinum metals. Wollaston discovered 
how to work platinum on a practical scale, and was the 
first scientist to detect the metals palladium and 
rhodium. These metals, it may be noted, have been 
recently applied in the form of electro-deposited 
coatings to give an untarnishable finish to 
other metals; palladium, moreover, is becoming 
increasingly popular for jewellery and has important 
uses in dental alloys, for artificial silk spinerettes, 
for electrical contacts, and as a catalyst in chemical 
processes. On his death in 1828 Wollaston left 
a sum of money for the promotion of researches 
concerning the mineral structure of the earth, in 
connection with which a medal, bearing his 
name, is awarded annually by the Council of the 
Geological Society of London. On Wednesday last 
week an appreciation of Wollaston’s scientific work 
was given by Sir Frederick Gowland Hopkins, 
President of the Royal Society, who afterwards 
unveiled the plaque. In addition to members of the 
Wollaston family, there were present representatives 
of the principal scientific societies, including Mr. 
J. F. N. Green, President of the Geological Society of 
London ; Dr. G. T. Morgan, President of the Chemical 
Society ; Sir Thomas Holland, President of the 
Mineralogical Society ; and Sir F. J. M. Stratton, 
President of the Royal Astronomical Society. 


The Unemployment Figures. 


ACCORDING to a statement issued by the Ministry 
of Labour on Monday, July 9th, relating to the 
June 25th figures, which, on account of the date of 
Whitsuntide, includes a six weeks’ interval from the 
May count, it is estimated that there were approxi- 
mately 10,163,000 insured persons aged 16-64 in 
employment in Great Britain, or 24,000 less than 
on May 14th, 1934, but 419,000 more than a year 
before. In most of the principal industries the 
improvement in employment continued, engineering, 
shipbuilding and repairing, iron and steel manufac- 
ture, road transport and shipping, all showing an 
advance. There was, however, a decline in employ- 
ment in the coal-mining industry, and there were 
also reductions in employment in the motor vehicle 
industry. At the same date, the numbers of unem- 
ployed persons on the registers of employment 
exchanges in Great Britain were 1,563,432 wholly 
unemployed, 447,320 temporarily stopped, and 
81,834 normally in casual employment, making a 
total of 2,092,586. This was 2205 more than at May 
14th last, and 345,522 less than a year ago. 


A New Tees-side Industry. 


On Monday, July 9th, Sir Robert Horne formally 
opened the new works of British Titan Products, 
Ltd., adjacent to the Billingham factory of Imperial 
Chemical Industries, Ltd., which has been laid down 
to manufacture titanium oxide or titanium white, 
an important industrial product used in the produc- 
tion of paints, lacquers, rubber, and artificial silk. 
The new company has been formed from Imperial 
Chemical Industries, Ltd., the Imperial Smelting 
Corporation, Ltd., of which Sir Robert Horne is 
chairman; Goodlass Wall and Lead Industries, 
Ltd.; and the National Lead Company of America, 
which undertaking controls the oldest titanium 
pigment enterprises in America and Europe. Apart 
from a small Danish kiln, the whole of the plant is 
British, as are staff and workpeople, with the excep- 
tion of a Norwegian engineer and chemist, with special 
knowledge of the titanium pigment industry. In 
declaring the factory open, Sir Robert referred to the 
fact that it gave employment in a district which 
sorely needed it. There was a necessity to develop 
new industries to replace old ones, and he expressed 
the hope that the industry would prove one of great 
prospects which would warrant the present plant being 
doubled at the very first available opportunity. 


The Government and Shipping. 


On Friday, July 6th, the Government issued as a 
White Paper the terms, referred to in last week’s 
Journal note, under which it proposes to grant 
financial assistance for scrapping and rebuilding or 
modernising cargo vessels. The Treasury will 
advance guarantee loans at a rate of interest not 
exceeding 3 per cent., the loans being repayable within 


His original | 


and interest. During the first two years instalments 
may be deferred and repayment with interest spread 
over the remainder of the period. Under the scheme 
British owners will be granted loans to enable 
them to build new United Kingdom tonnage or to 
modernise existing tonnage on condition that they 
scrap not less than three times the tonnage of the same 
general character. The modernising of an existing 
ship will entitle the owner to the same benefits as 
the building of a new vessel. The scheme will, if 
adopted, be administered by an expert Advisory 
Committee, and apply to tramps and g2neral cargo 
ships. Applicants will have to show that more than 
half the vessels to be scrapped were British-owned on 
March 31st, 1934. Ships carrying more than twelve 
passengers, vessels with a substantial refrigerator 
cargo space, tankers, and those solely engaged in 
the coastwise and short sea trades are not covered 
by the scheme. The scheme will not apply to Northern 
Ireland, where assistance is available under the Loans 
Guarantee (Northern Ireland) Act. During a debate 
on this subject in the House of Commons on Tuesday 
last Mr. Runciman referred to criticisms of the 
scheme. If shipowners were receiving public money, 
he said, it was only right that conditions should be 
attached. The Government was not entitled to 
distribute the taxpayers’ money without conditions. 
He believed that tramp owners were quite capable of 
complying with the terms. In times past liner 
companies had had to face industrial conditions 
equally difficult, and by conferences and committees 
had found means of effective united action. After 
all, the tramp owners were not the only people in the 
country who had to face problems in a new spirit. 


An Important Motor Liner Order. 


ONE of the most important shipbuilding orders 
placed on the Clyde recently was fixed at the end of 
last week, when the Bibby Line, Ltd., of Liverpool, 
ordered from the Fairfield Shipbuilding and Engineer- 
ing Company, Ltd., of Govan, Glasgow, a 13,000 
gross ton passenger and cargo liner for its Mediter- 
ranean and Eastern services. The new ship will have 
a length of 500ft., with a beam of 66ft., with a total 
deadweight carrying capacity of 11,000 tons. She 
will be designed to carry only 280 first-class 
passengers. While it is understood that she will be 
a sister ship to the “Shropshire,” ‘‘ Cheshire,” 
‘* Staffordshire,” and “‘ Worcestershire,” all Fairfield- 
built motor vessels, her passenger accommodation 
and public rooms will be enlarged and improved in 
design to give the maximum of comfort on an 
Eastern voyage. The propelling machinery will 
consist of a twin-screw arrangement of Fairfield- 
Sulzer oil engines, operating on the airless-injection, 
two-stroke principle, and the auxiliary machinery 
will be practically all electrically operated. The 
order is a particularly valuable one for the Fairfield 
yard and the Govan district. The firm has now on 
the stocks the destroyer depdét ship ‘‘ Woolwich,” 
and on order two destroyers and a sloop. These, 
with the new ship, will provide employment for 
hundreds of shipyard workers during the forthcoming 
autumn and winter months. 


Electricity Supply (Wireless) Bill. 


A Brtu presented to the House of Commons by 
Mr. W. 8. Liddel, member for Lincoln, seeks to confer 
the necessary powers on authorised undertakers to 
enable them to make arrangements for the relaying of 
wireless programmes over their supply systems. The 
main object of the Bill is to remove the doubt which 
exists as to the powers of the undertakers to follow 


provision of three simultaneous programmes has been 
developed with the co-operation of the Liverpool 
Corporation by Capt. P. P. Eckersley for British 
Insulated Cables, Ltd., of Prescot, and it is ready for 
immediate commercial development as soon as the 
necessary parliamentary powers have been obtained. 
During the Convention of the Incorporated Municipal 
Electrical Association in Liverpool several successful 
public demonstrations of the system were given. 
Annoyance arising from disturbances caused by 
electric lifts, tramcars, &c., is said to be completely 
eliminated by this system of re-diffusion over the 
electric mains and listeners are promised reception of 
a quality to which they are at present unaccustomed. 
Other advantages will be that listeners will be relieved 
of all trouble as the service will be supervised by 
experts and the number of programmes that can be 
clearly heard will be greater than that obtainable with 
ordinary wireless broadcasting. 


Generation of Electricity in Great Britain. 


THE analysis and summaries of the returns made 
to the Electricity Commissioners of units generated 
and fuel consumed at generating stations in Great 
Britain during the year ending December 31st, 1933, 
follow the general form of previous years. Returns 
were received in respect’ of 489 generating stations, 
a decrease of thirty-two from the number included 
in the last return for the year ending December 31st, 
1932, the difference being accounted for by the per- 
manent closing of forty-three stations before January 
31st, 1933; by the exclusion of the Guernsey under- 





twelve years by equal instalments covering capital 





taking; by the putting into commission of eight new 


this practice. The system which makes possible the 





stations and one standby station during the year: 
and by the inclusion in the return of three other 
existing stations which had previously been operated 
on @ non-statutory basis, ‘but became part of 


authorised undertakings during the year. The total 
number of units generated at the 489 stations during 
1933 was 14,963,619,597, an increase of 9-6 per cent. 
on the corresponding figure for 1932, whilst the total 
amount of coal, coke, and oil fuel consumed was 
10,677,262 tons, or an increase of 4-96 per cent. In 
group A, covering stations with an output of over 
200 million units, the Clarence Dock station of the 
Liverpool Corporation shows a thermal efficiency of 
26-06 per cent., which is the highest recorded for 
the whole year; in group B, in which stations with 
100-200 million units per annum are included, 
the Thornhill station of the Yorkshire Electric Power 
Company heads the list with a thermal efficiency of 
25-42 per cent.; whilst in group C, taking in stations 
of 50-100 million units, the station of the Hackney 
Borough Council holds the year’s record of 21-67 per 
cent. Among other stations which find a place 
in the table of highest thermal efficiency are the 
Chadderton station of the Oldham Corporation, the 
Bonnybridge station of the Scottish Central Power 
Company, and the station of the Salisbury Electric 
Light and Supply Company. The respective groups 
to which these stations belong are D, E, and F, with 
outputs of 25-50, 10-25, and 5-10 million units, the 
thermal efficiencies being 20-40, 19-79, and 15-09 
per cent. respectively. The Padiham station of the 
Lancashire Electric Power Company showed 19-79 
per cent., while Kearsley, belonging to the same com- 
pany, reached 23-6 per cent. The Barton station of 
the Manchester Corporation gave 21-42 per cent., 
and the Battersea station of the London Power Com- 
pany, which commenced partial operation and trial 
running on September 6th, 1933, 26-15 per cent. 


Generating Station Extensions. 


Tue Central Electricity Board has received the 
approval of the Electricity Commissioners for pro- 
posals for extensions to selected stations which will 
result, within the next few months, in orders of the 
value of between £4,000,000 and £5,000,000 being 
placed with manufacturers in the electrical industry. 
The extensions involve the installation of additional 
generating sets and boiler plant at a number of 
stations throughout the country, and when completed 
they will increase the output capacity of the grid 
selected stations by over 500,000 kilowatts. The 
following is a list of extensions for which directions 
have alreddy been issued by the Central Board :— 











Corporation. | Station. Plant, kW. Boilers, Ib. per hour. 
Sheffield... ...| Blackburn |} lat 30,000 /3at 150,000+ 2,000 000 
Meadows | gal. capacity cooling 
| tower 
. ...| Neepsend- ..../ 1 at. 30,000 3 at 150,000 
Hull ...| Hull wee eee} 1 at 25,000 a 
Leeds ...| Kirkstall | _— 1 at 200,000 
Bristol ... ...| Portishead .. _— 4 at 130,000 
southampton | Southampton | 1 at 25,000 2 at 160,000 
Newport ...| Newpo' seal — 2 at 27,000 
Liverpool _ ...| Clarence Dock — 4at 200,000 . 
' | 


Preliminary details have already been made public 
in connection with the proposed extension of the 
North Wilford power station of the Nottingham 
Corporation by one 30,000 kW set and four new 
hoilers, each of 175,00€ lb. per hour. 


The Royal Scottish Museum. 


In the report for 1933 to the Scottish Education 
Department on the work of the Royal Scottish 
Museum, Edinburgh, which has been prepared by the 
Director, Mr. Edwin Ward, reference is made to the 
continued increase in the number of visitors, the total 
for last year being 543,139, or 3977 more than in 1932. 
Sunday was agai the most popular day with an 
average attendance of 3896. Interest has increased in 
the public lectures given in the Museum by the staff, 
which enjoyed an averags attendance of about 200, 
compared with 150 during the preceding year. The 
most interesting event in the Technological Depart- 
ment. was a temporary exhibition of aeroplane models, 
which was open from February to July. Several new 
models were presented or lent. The series of models 
and specimens illustrating paper making has now 
reached a stage which, it can be claimed, gives a 
satisfactory outline of this important national 
industry. The Museum authorities have been greatly 
assisted in their task by Alex. Cowan and Son, Ltd., 
of Penicuik, and particularly Mr. R. C. Cowan, who 
has placed his great knowledge of paper at the disposal 
of the Museum. A neat beam engine of the middle of 
last century was presented by G. Mackay and Co., 
Ltd. of Edinburgh, while the Commissioners of 
Northern Lights gave a number of pieces of optical 
apparatus removed from the North Carr light vessel. 
The collection of wireless apparatus in the Science 
Gallery received many valuable additions, .and 
antique telegraph instruments and a range of Geissler 
tubes have been recently added to it. In the geo- 
logical galleries the arrangement of a large number of 
new maps and rock specimens has been recently com- 
pleted. The collection now includes a fine suite of 
specimens illustrating the metamorphic and igneous 








rock types of the Morven District of Argyllshire. 
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The Mersey Tunnel. 


No. I. 


M\HE Mersey Road Tunnel, which will be opened 
by H.M. the King on July 18th, is the first 
sub-aqueous vehiculer tunnel to be constructed in 
this country since the internal combustion engine 
revolutionised transport on the roads. The Blackwall 
Tunnel, opened in 1897, and the Rotherhithe Tunnel 
of 1908, were both designed without reference to the 
requirements of ventilation necessitated by motor 
traffic in confined spaces, and it was not until 1923 
that some mechanical ventilation was installed in 
these tunnels. The Holland Tunnels under the river 
Hudson, begun in 1919, and opened in 1927, which 
formed the first road connection between New York 
City and Jersey City, showed how the problem of 
adequate ventilation in a long tunnel under water 
could be solved, and, before they were actually 
opened for traffic, the construction of other sub- 
aqueous tunnels of similar type had been begun in 
the United States. The Oakland-Alameda Tunnel 
at San Francisco was opened in 1928, and the Detroit- 
Windsor Tunnel between the U.S.A. and Canada in 
1930. The Boston Tunnel, begun in 1931, was com- 
pleted in 1933, and one of the twin ‘“ Midtown ” 
Tunnels under the Hudson, begun in 1933, is now 
under construction. In Europe a vehicular tunnel 
under the river Scheldt at Antwerp was begun in 
1931, and opened in 1933, and one, to be driven under 
the Thames at Dartford, had been sanctioned when 
the financial crisis of 1931 led to the indefinite post- 
ponement of the project. Parliamentary powers 
for the building of the Mersey Tunnel were obtained 
in 1925, and work was begun in the same year, so 
that nearly nine years have been occupied in 
construction. 
In the table on page 27 the principal dimensions and 
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particulars of all the tunnels we have mentioned have 
been set out for comparison with those of the Mersey 
Tunnel. 


COMPARISON OF THE MERSEY TUNNEL WITH SOME 
AMERICAN VEHICULAR TUNNELS. 


Apart from the great difference of diameter and 
sectional area of the Mersey Tunnel in comparison 
with the dimensions adopted for all sub-aqueous 
vehicular tunnels in America, the construction of the 
former exhibits several important variations in design 
which differentiate it from its American prototype. 
First, and most important, is the ventilation system, 
which, in the Mersey Tunnel, is on the so-called semi- 
transverse system, whereas in all American tunnels, 
as well as in the Antwerp Tunnel under the Scheldt, 
ventilation is provided for on the transverse system, 
fresh air under pressure being admitted through 
openings near the roadway level, the air ascending 
vertically and passing through openings in the 
ceiling into an exhaust duct formed in the upper part 
of the tunnel. Next, the Mersey Tunnel, with its 
roadway width of 36ft., is designed for four lines of 
traffic, two in each direction ; on the other hand, all 
the American and the Scheldt tunnels have roadways 
varying from 20ft. to 22ft. 10in. in width for two 
lines of traffic, the Holland Tunnels under the Hudson 
Xiver providing for one-way traffic in each tube. 
The roadway surface of the Mersey Tunnel is formed 
"of cast iron blocks, whereas those of the Holland 
and Detroit-Windsor tunnels are of granite setts 
laid to circular arcs in bitumen and sand. The internal 


lining of the American tunnels up to the ceiling level 
is of white enamelled pressed steel tiles, somewhat 
similar to those used in recent years in the London 
District Railway stations, but of larger size, and the 
flat ceilings are coated with a white water-paint on 
In the case of the Mersey Tunnel, the 


concrete. 








circular are above the deep dados of black glass is 
finished with a light cream-coloured plaster. 
THE NEw York * Mrptown ” TUNNELS. 

It is of interest to record here a brief description 
of the “Midtown” Tunnels which represent the 
most recent American practice, and are intended 
to form a second sub-aqueous roadway connection 
between New York City at Thirty-ninth-street 
and Jersey City, higher up the river Hudson than 
the Holland Tunnels. The building of twin tunnels, 
similar in planning to the Holland Tunnels, was 
authorised in 1931. The financial situation in the 
United States, however, prevented the work being 
proceeded with until last year, when the first contract 
for the construction of the southern tunnel was let, 
and shaft sinking began early this year. The plans 
provide for two tubes side by side, each 31ft. external 
diameter, the north tunnel being about 7200ft. 
long between portals, and the south tunnel 8000ft. 
long. When both tunnels are in operation one will 
be used for two lines of traffic in an eastward direction, 
and the other for two lines in the opposite direc- 


transporter bridge at Runcorn. The average number 
of passengers carried by the Wallasey and Birkenhead 
ferries annually in the nine years ending 1930 was 
42} millions, while the traffic of the Mersey railway 
during the same period is estimated to have added 
at least 50 per cent. to this figure. In 1933 the two 
ferry services carried between them 1,552,523 vehicles. 
The population of the City of Liverpool in 1930 
was 869,500, and that of Birkenhead 157,600. These 
boroughs, however, are only units, though important 
ones, among the large number of densely populated 
areas of Lancashire and Wirral, whose inhabitants 
are likely to benefit directly or indirectly by the 
construction of the tunnel. The distribution and 
relative densities of population in 1930 in the areas 
served by the tunnel are indicated in the map 
r (Fig. 2). 

All figures purporting to forecast the traffic likely 
to be realised in the Mersey Tunnel are necessarily 
conjectural. Although it is obvious that no intensity 
of traffic approaching that realised in the Holland 
Tunnels of New York can be expected in the Mersey 
crossing, it is of interest to refer to some of the figures 
of actual traffic in the former since the tunnels were 
opened in 1927, for both the New York twin tunnels 
and the Mersey Tunnel provide for four lines of traftic, 
and their theoretical maximum capacities should be 
identical. The official estimate of the maximum 
or saturation. capacity of the Mersey Tunnel is 4150 
cars per hour with four lines of cars spaced at 100ft. 





apart, and moving at 20 miles per hour. It does not 
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FIG. 2—MAP OF MERSEY DISTRICT 


tion, as in the Holland Tunnels. In the first instance, 
however, and until the second tunnel is completed, 
the south tube will be utilised for two-way traffic, 
one line in each direction. It is expected to be opened 
for traffic early in 1938. The top of the tunnel at 
its lowest point will be 70ft. below mean low water 
in the river. It will be driven mainly through alluvial 
material by the shield method. The clear roadway 
width will be 21ft. 6in., which is lft. 6in. more than 
the width of the Holland Tunnel roadway. The 
general design of the tunnels, including the ventilation 
system, follows very closely the Holland Tunnel 
design. We reproduce in Fig. 1 a cross section of 
the south tunnel. The estimated cost of the twin- 
tunnel project is 75 million dollars, including plazas, 
approaches, property acquisition, and ventilation. 
The total expenditure on the first tunnel, now being 
built, is not expected to exceed 40 million dollars. 


TRAFFIC ESTIMATES. 


The Mersey Tunnel connects Liverpool and Birken- 
head, and forms a link, not only between the two 
boroughs, but also between the general highway 
systems of Lancashire and the Wirral Peninsula, 
which hitherto have been severed by the natural 
barrier of the river Mersey. Apart from the Liverpool- 
Birkenhead ferry service and the old Mersey railway, 
the only means of crossing the Mersey below Warring- 
ton before the construction of the tunnel, was the 
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seem possible, however, that such a figure could be 
realised in practice even supposing the ingoing and 
outgoing streams were equal in volume because of 
the inevitable check which would be caused by the 
crossing of traffic lines at the junctions of the branch 
tunnels with the main tunnel in Liverpool and 
Birkenhead. We understand that it is not expected 
that the traffic in the Mersey Tunnel will exceed 
3,000,000 vehicles annually in the early years of its 
operation. 

The traffic through the Holland * twins” in the 
year 1931 amounted to 12,756,174 vehicles. The 
total traffic from the day of opening (November 13th, 
1927) to the end of 1933 exceeded 68 million vehicles. 
In August, 1931, the traffic for the month was 
1,223,866 vehicles, and on one Sunday in that year 
59,000 vehicles traversed the tunnels in twenty-four 
hours. The maximum traffic for one hour in one 
tunnel (one direction only) has been over 2500 
vehicles. The traffic figures on Sundays usually 
reach 50,000, and often exceed this number. In 
the Detroit Tunnel, in spite of international customs 
and passport restrictions, a traffic of 2000 vehicles 
per hour (on two lines of traffic in a single tube) 
has been reached even in the period of intense 
industrial depression which followed its opening. 
In the Oakland-Alameda single two-line tunnel, the 
number of vehicles passed has exceeded 1800 per lane 





per hour, #.¢., 3600 for both directions. The average 
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23. Horse-drawn and pedestrian traffics are permitted in the Blackwall acid, Rotherhithe Tunnels, 





, be used for two-way traffic until the second tunnel is in use, when the traffic arrangements will be as in the Holland Tunnels 

















tength| 








(i) Mechanical ventilation has been installed since 19 





* The South Tunnel is now being built and will, when completed 
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traffic on Sundays and holidays is from 22,000 to 
27,000 vehicles. 


HIsToRY OF THE PROJECT. 


Plans for improving the communications between 
Liverpool and the Lancashire side of the Mersey 
estuary and Birkenhead and the Wirral peninsula 
on the other side, had been under consideration for 
more than three-quarters of a century when, in June, 
1922, a joint Municipal Committee, under the chair- 
manship of the late Sir Archibald Salvidge, instructed 
the late Sir Maurice Fitzmaurice, Mr. (now Sir Basil) 
Mott, and Mr. J. A. Brodie to report on the provision 
of a bridge across, or a tunnel under, the Mersey, with 
a view to improving the facilities for cross-river 
traffic. The report of the engineers was unanimously 
in favour of a tunnel in preference to the alternative 
of a bridge crossing. 

The construction of the tunnel was authorised 
by the Mersey Tunnel Act of 1925, subsequently 
modified by the Mersey Tunnel Acts of 1927, 1928, 
and 1933 respectively. The Act of 1925 set up a 
statutory committee, known as the Mersey Tunnel 
Joint Committee, to carry out the powers conferred 
by the Act. The Committee consists of ten members 
appointed by the Liverpool Corporation, and seven 
by the Birkenhead Corporation, with a Chairman and 
Vice-Chairman appointed by and from the members 
of the Joint Committee, but not both from the same 
Corporation. The first Chairman was Sir Archibald 
Salvidge, who was succeeded on his death in 
December, 1928, by Sir Thomas White, of Liverpool. 


PLAN OF TUNNEL. 


The lay-out of the tunnel works will be clear by 
reference to the plan and the longitudinal sections 
(Fig. 7). The main or through-traffic entrance 
on. the Liverpool side is in Old Haymarket, near the 
St. George’s Hall; the corresponding entrance on 
the Birkenhead side is at‘ Market Place South, near 
Chester-street, Birkenhead. In addition to this 
main tunnel for four lines of traffic, there is, on the 
Liverpool side, a dockside branch for two lines of 
traffic, the entrance to which is at New Quay, north 
of Chapel-street ; this branch tunnel joins the main 
tunnel under Dale-street. On the Birkenhead side 
@ similar branch tunnel, also for two lines of traffic, 
has its entrance at Rendel-street, near Corporation- 
road, and joins the main tunnel in Birkenhead under 
a block bounded by Canning-street, Bridge-street, 
Sidney-street, and Argyle-street. The gradient 
of the branch tunnel on the Birkenhead side is 1 in 
30, flattening to 1 in 40 just before its junction with 
the main tunnel. The Liverpool branch tunnel has 
a gradient of 1 in 30 throughout, and the main tunnel 
on the Liverpool side is constructed to the same 
gradient down to a point 780ft. beyond the quay 
wall of George’s Parade, this being the lowest point 
of the tunnel. The main tunnel on the Birkenhead 
side has a gradient of 1 in 30 to a point 1300ft. from 
the Birkenhead quay wall, and then falls at a gradient 
of 1 in 300 for a length of 1670ft. to the lowest point 
of the tunnel. 

The original plan made provision for the main 
Liverpool entrance to the tunnel to be in White- 
chapel, and for only one outlet on the Birkenhead 
side. Provision for the additional branch to Rendel- 
street was included in the Mersey Tunnel Act of 1927, 
and the proposed Whitechapel entrance, which 
would have entailed costly street improvement works, 
was abandoned in favour of the Old Haymarket site 
by the Mersey Tunnel Act of 1928. The width of the 
roadway between kerbs throughout the main tunnel 
is 36ft., the roadway being intended for four lines 
of traffic. It is proposed to use the two centre 
“lanes” for fast traffic, and the two outer for slower- 
moving traffic. The roadway width in each of the 
branch tunnels is 19ft. for two lines of traffic. Horse 
traffic will be excluded. The total aggregate length 
of roadway, including the open approaches, is 
15,191ft. The central part of the tunnel, including 
the whole of the structure under the river Mersey, 
is circular in section, and lined with cast iron through- 
out (Fig. 8). It has an external diameter over the 
cast iron segments of 46ft. 3in., the internal diameter 
of the ring being 44ft. The sectional area of this part 
of the tunnel, which is the largest subaqueous tunnel 
yet constructed, is 1680 square feet, which may be 
compared with that of the 29ft. 6in. diameter Holland 
Tunnels, each having a sectional area of 683-4 square 
feet. The roadway surface is placed on a line lft. 6in. 
below the horizontal diameter, and the roadway 
consists of a reinforced concrete slab, 12in. thick at 
the centre, thickened to 2ft. at the sides, and built 
into the concrete which forms the lining of the cast 
iron segments (Fig. 8). The slab is supported on two 
longitudinal diaphragm walls of reinforced concrete 
12in. thick, 21ft. apart in the clear. It was originally 
intended that the space under the roadway slab and 
between the longitudinal diaphragm walls should be 
utilised for the accommodation of two lines of tram- 
way, but this part of the plan was abandoned in 
the early stages of the work. Side-walks are con- 
structed, one on either side of the 36ft. roadway, 
and are intended only for the police patrols and 
service purposes. No pedestrian traffic will be 
permitted in the tunnel. The roadway edge is formed 
by kerbs between which and the edge of the raised 
side-walks is the expansion chamber or slot, through 
which fresh air is admitted into the traffic space 
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of the tunnel. The floor of each side-walk is formed 
of concrete slabs, the space beneath the slabs being 
used for electric cables and other services. 

Views of the completed and partly constructed 
tunnel are reproduced on page 28 and page 36. Fig. 3 
shows the roadway of the 44ft. tunnel under the 
river at & point where the gradient changes from 
| in 30 to 1 in 300, and Fig. 5 is a view of the 
junction of one of the two-line branch tunnels with 
the main 44ft. diameter tunnel. 

The semi-circular tunnel of 44ft. internal diameter, 
which carries the 36ft.. 1vadway where the cylindrical 
section is not provided at the Liverpool and Birken- 
head ends under the land, extends from the construc- 
tion shafts on either side of the river to the main 
entrances, and is shown in Fig. 9. The road- 
way slab in this part of the tunnel is carried on 
a double line of reinforced concrete columns placed 
21ft. apart transversally and 7ft. apart longitudinally. 
A view of the junction between the circular tunnel 
lining and the inverted semi-circular section under 
the Morpeth Branch Dock, Birkenhead, is reproduced 


in Fig. 4. The roadway, side-walks, and air ports 
or slots in the semi-circular tunnel are generally 
similar to those in the cylindrical part. In the case 
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gravel and clay above the crown of the tunnel under 
the river is 30ft. to 35ft. At one point near the 
lowest part of the tunnel, which is 170ft. below 
M.H.W.S.T., where it passes under an old eroded 
channel of glacial origin, the crown is close to the 
rock surface, the minimum rock cover being 3ft. 6in. 
As the rock is much fissured, it was anticipated that 
inflow of water to the workings would be very great, 
and, in consequence of this, the engineers decided 
that the rock in advance of and at the sides of the 
pilot headings should be drilled and impregnated 
by the cementation process with the object of reducing 
the inflow as much as possible. Actually, the amount 
of water inflowing during construction was much less 
than had been estimated, and it would have been 
perfectly feasible to have dispensed with cementation 
and to have dealt by pumping with the free inflow. 
The maximum quantity of water pumped during 
the construction of the under-river portion of the 
tunnel at any time was 4300 gallons per minute 
(11-5 cubie feet per second). 


Division OF CONTRACTS. 





Morpeth Branch 
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Committee in the order in which they were under- 
taken are as follows : 
No. 1.—Sinking working shafts and driving 
pilot headings, Edmund Nuttall, Sons and Co., Ltd. 
No. 2._-Enlargement of pilot headings and lining 
full-sized tunnel (section under river between 
working shafts at George’s Dock, Liverpool, arid 
Morpeth Branch Dock, Birkenhead), Edmund 
Nuttall, Sons and Co., Ltd. 

No. 3.—Enlargement of pilot headings in Birken- 
head, lining full-sized tunnel, roadway and interior 
finish, Sir Robert McAlpine and Sons, Ltd. 

No. 4.—Enlargement of pilot headings in Liver- 
pool, lining full-sized tunnel, roadway, and interior 
finish, Edmund Nuttall, Sons and Co., Ltd. 

No. 44..-Roadway and interior finish of tunne] 
under river, Edmund Nuttall, Sons and Co., Ltd. 

No. 5a.—Ventilating fans for North John-street 
and George’s Dock buildings, Liverpool, and 
Woodside building, Birkenhead, Walker Brothers 
(Wigan), Ltd. 

No. 58.—-Ventilating fans for New Quay build- 
ing, Liverpool, and Sidney-street and Taylor-street 

Birkenhead, Sturtevant Engineering 














Before the tunnelling was begun, there was some buildings, 
uncertainty whether the work would be wholly in Company, Ltd. 
, p 5 ta = = ? 
= —\ {j New Quay 
wew QUAY | isa = | Ventilating 
ENTRANCE 4A — poe 
| [4 \ = y ‘ation 
—— \\ OLD HAYMARKET 
RIVER MERSEY =| iam 3 aise ‘i ENTRANCE 
ABB if) 
2! i fe) na im WL TTR 
Woodside s S = | | po ITT Aral Zi lh 4 a Sy 
Ventilating jatio" _- - 
nit of Devia TR > 
7 NTIS. 
-- 3 \ 
it of Deviatio’ - - vl) \ Je Dale St. 


‘ Limit oF © 


Mersey © Railway! (Tunnel/ 











T George’ 's Dock 


y4 < (above tunnel) 


Ventilating | North John St. 























eaddy Gradient} 
in 30 
Upper Bunter. Sandstone 
East of Fault 








Middle Bunter Sandstoné 



















Roadway Grad. 
1 in 40 


Middle Bunter Sandstone 
Dip 3°to 20° | 
| Datum Line 200' Below 0.D 











LONGITUDINAL SECT. RENDEL ST. BRANCH TUNNEL. 





a , mM / i _ Dip 3°to 20° ; : 
Datum Line 200' Below 0.0. Is Birkenhead Pilot Headings!5'x wy Permanent Drainage cea, T Datum Line 200' Below 0.0. 
CHESTER ST fs Shaft Sump & Pump Room ye 5| OLD HAYMARKET 
ens er 3 LONGITUDINAL SECT. MAIN 44 Ft. TUNNEL. 3I ENTRANCE 
oe ls 3. & 

bs = -— = Scale for Plan & Longitudinal Section 3 se: > = 
3 6 SS Rock |& 3 s = 
\ el. 3 Level 0  _500 _1000 2000 3000 als 3 S 
i 1 





Scale for Longitudinal Section (Vertically) 


0 100 200 300 400 500 


Feet 








oadway Grad. 
1in30 | 
Upper Bunter Sandstone 
Datum L 
LONGITUDINAL SECT. NEW QUAY BRANCH TUNNEL. 


ine 200' Below 0.0. _| 














Tre Enaiwece* 


Fic. 7 


between the. longitudinal diaphragm walls beneath 
the roadway and the cylindrical lining (Fig. 6) are 
utilised as air supply ducts, whereas in the semi- 
circular section the whole of the space under the 
roadway forms the duct for air supply. The branch 
tunnels on the Liverpool and Birkenhead sides are 
both 26ft. 6in. internal diameter, the cross section 
heing of horseshoe form (Fig. 10). The roadway, 
which is LO9ft. wide, is supported by a single row of 
reinforced concrete columns placed centrally and 7ft. 
apart longitudinally. The roadway surface is placed 
7ft. 3in. below the horizontal axis of the circular 
are, and the construction of the side-walks, air ducts, 
&c., is similar to that in the larger tunnel. The 
inverts of both the semi-circular tunnel and the 
smaller branch tunnels of horseshoe shape are not 
lined with cast iron segments, but are of concrete 
as described hereunder. 


CiKOLOWY. 


The strata in which the tunnel is constructed is 
red triassic sandstone of the Bunter series of the 
middle and upper formations, except for short lengths 
close to the several entrances, where it passes through 
surface deposits. The rock dips from 3 deg. to 20 deg. 
as indicated in the longitudinal sections -(Fig. 7). 
Above the rock under the river is usually 5ft. to 





10ft. of gravel overlain by clay, which forms 
the immediate bed of the river on the line of the 
tunnel crossing. The average total cover of rock, 





rock or not. It was impracticable to make a sufficient 
number of borings in the river bed accurately to 
determine the exact profile and character of the 
rock, and the existence of the old glacial channel 
already referred to was known. The engineers, there- 
fore, decided to drive two pilot headings (indicated 
by the dotted lines in the cross section, Fig. 8) 
across the river from shaft to shaft, one in the upper 
part of the intended final cross section of the tunnel, 
and one in the lower. Pilot headings were also driven 
on the line of the land tunnels at about the level of 
their inverts (Figs. 9 and 10). From the pilot tunnels 
the contour of the rock surface was explored, and the 
extent of rock cover proved by means of holes drilled 
upwards. This work showed that the tunnel could 
be built entirely within the rock except for short 
lengths near the portals of the branch tunnels, and 
a length under Dale-street extending from the Old 
Haymarket portal for a distance of about 830ft., 
where the tunnel is partly or wholly in clay. As soon 
as the headings were completed, it was possible to 
obtain tenders for the main work based on more 
definite data than would have been available had the 
original contract been for the entire work. It should 
be mentioned here that the whole of the work has 
been carried out without the use of compressed air, 
a method which would have been impracticable 
at the depth below water at which the lowest part 
of the tunnel was built. 

The principal contracts 





placed by the Joint 
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“GENERAL PLAN OF TUNNEL AND LONGITUDINAL SECTIONS 


No. 6.—Electric lighting fittings, Edison Swan 
Electric Company. 
No. 7.—-Telephones, fire alarms, 
Automatic Electric Company, Ltd. 
No. 8.—Fan-driving gear and electrical equip- 
ment, Met-Vickers Electrical Company, Ltd. 


signals, &c., 


No. 9.—Exhaust air ducts and retaining walls 
at George’s Dock, Edmund Nuttall, Sons and Co., 
Ltd. 

No. 10..—-Eleectric cables, Mersey Cable Company. 
Ltd. “ 

No. 11.—Retaining walls and foundations at 
Woodside, Edmund Nuttall, Sons and Co., Ltd. 

No. 12.—Carbon monoxide analysers, Cambridge 


Instrument Company, Ltd. 


No. 13.—<Air flow meters. Geo. Kent. Ltd. 
The contracts for the six ventilation buildings 


have been let to Henry Boot and Sons, Ltd., Sheffield ; 
W. Moss and Sons, Ltd.. Liverpool ; John Mowlem 
and Co., Ltd., London; and Sir Rohert McAlpine 
and Sons, Ltd. 

THE First Contract. 

The work of construction was formally inaugurated 
on December 16th, 1925, when H.R.H. Princess Mary, 
Viscountess Lascelles, started the compressed air 
drills at the working shaft at George’s Dock, Liver- 
pool. The first operation was to sink two shafts, 
each about 200ft. deep and 21ft. 2}in. diameter. at 
George’s Dock, Liverpool, and Morpeth Branch Dock, 
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Birkenhead, respectively—see plan, Fig. 7. The 
shafts are 5204ft. apart and from them the two pilot 
headings were driven under the river. The width of 
the river between the quay walls on the two sides is 
about 3748ft. Each heading was roughly semi- 
circular—about 1L5ft. by 12ft.—in section. The lower 
heading was kept ahead of the upper one. At the 
same time, the landward headings were proceeded 
with. The shafts were lined with C.I. segments to 
just above the level of the top heading, the pilot 
headings being started in positions about half- 
way down the shafts. At a later date the cast iron 
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river. For cementation alone a total of over 430,000 | also used for cementation, amounted to nearly 
lineal feet of drilling was required, and about 3500 | 58,000ft. 
tons of cement were injected. A view of cementation On April 3rd, 1928, the heading from Liverpool met 
in progress in the Liverpool shaft is reproduced in| that from the Birkenhead side almost exactly under 
Fig. 14, and one showing drilling in the Birkenhead | the middle of the river. 


branch tunnel in Fig. 11. iat 
Cue DRAINAGE HEADING, 


EXPLORATORY BoRINGs. In order to deal with the inflow of water into the 

In those sections of the tunnel where cementation | headings it was originally intended to drive a drainage 

was not applied a series of radiating bore-holes was | heading from the bottom of each shaft, which had 
drilled ahead of the face at regular intervals of about | been sunk to a depth of 190ft. below high-water level, 
125ft. The holes were spaced and directed so as to | or 20ft. lower than the lowest point of the completed 
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FiG. 8--CROSS SECTION OF 44FT. DIA. TUNNEL UNDER RIVER 


lining of each of the shafts was completed down to the 
bottom, which was sealed with concrete. Where the 
pilot headings passed under the eroded glacial channel 
beneath the river bed the heading was circular in 
section and lined with C.I. segments to form a ring 
llft. 8jin. diameter—seen in Fig. 13. With the 
exception of this section and a short length——Fig. 12— 
encountered in the Birkenhead branch tunnel neither 
the roof nor the sides of the headings required support 
other than in places where faults or broken rock 
oceurred. 


CEMENTATION OF Rock. 


The terms of contract No. Ll provided that the 
Francois cementation process should be employed in 
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Fic. 10—CROSS SECTION OF BRANCH TUNNELS 


consolidating the rock surrounding the shafts and 
the headings ; but, as has been already indicated, the 
inflow of water was not so great as to warrant the 
continuation of the expensive work of cementation, 
and it was therefore abandoned when a length of 
850ft. of heading from the Liverpool shaft towards the 
river and 450ft: from that shaft landwards had been 
cemented. On the Birkenhead side the rock had been 
treated for 1170ft. from the shaft towards the river 
when cementation was stopped. In drilling the holes 
for cementation these were arranged in series, each 
series being so directed as to terminate at equal 
distance around the periphery of the intended finished 
tunnel. Cementation operations alternated from the 
top to the bottom headings in the section under the 
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Fic. 9—CROSS SECTION OF 44FT. DIA. MAIN TUNNEL-—-SEMI- CIRCULAR SECTION 


explore the rock to the full 46ft. diameter of the] tunnel. These headings were to be 7ft. in diamete: 
finished tunnel as well as the section ahead through | and driven on an up-grade of 1 in 500 to meet the 
which the pilot headings were being driven. The] tunnel at the bottom of each | in 30 gradient. The 
exploratory boring was done from both pilot headings, | Liverpool drainage heading was constructed first, 
partly by percussive drilling from the heading face | when it was found that about 66 per cent. of the total 
and partly by diamond core borings upwards from | inflow into it was from the drainage heading itself. 
the roof of the heading. The bore-holes drilled by | It should, however, be mentioned that the drainage of 
percussion drills were started with a diameter of 3in. | the down-grade pilot heading on the Liverpool side 
and finished at either 2}in. or l}in. diameter, accord- | was lessened by boring holes through the rock from 
ing to the length of the holes. In that part of the} the pilot heading down to the drainage heading below 
main tunnel under the river bed where the minimum | it. It was therefore decided not to complete the 
rock cover was anticipated the lower heading pre-| Birkenhead drainage heading, but to pump all water, 
ceded the upper one by as much as 100ft., and bore- | accumulating in the Birkenhead pilot headings, from 
holes were drilled upwards from the roof of the lower | the working face back to the Birkenhead shaft. When 
heading to determine the rock level and thus provide} the pilot headings met under the river all water 
against the top heading unexpectedly running out of | flowed to the Liverpool side and was pumped in the 
rock into the gravel and clay overlying it. These | Liverpool shaft, where six construction pumps of the 
holes penetrated not only through the rock, but also | vertical spindle submersible type were installed. Each 
through the overlying gravel and 6ft. into the boulder | pump was capable of discharging 1000 gallons per 
clay lying over the gravel. Immediately under the | minute against a total head of 200ft., and the maxi- 
buried channel borings were made at intervals of] mum quantity pumped during the progress of the 
10ft. or 12ft. on the centre line. A total of 4500 lineal | work was, as already mentioned, 4300 gallons per 
feet of 23in. core boring was done in the roof of the | minute. 

headings. The exploratory borings, apart from those (To be continued.) 











Institution of Naval Architects. 


No. I. 


HE Summer Meeting of the Institution of Naval| sented. But L would like in the first place to offer on 
Architects this year has taken the form of an Inter- | behalf of our Institution a most hearty welcome to all 
national Conference on Experimental Tank Work. It] those delegates from abroad who have done us the 
opened in London on July 10th and closes this Friday | honour to attend this International Conference. 
evening. Representatives from Austria, France, | Many of them have come long distances—from Japan 
Germany, Holland, Italy, Japan, Norway, Spain,| and the United States—from Scandinavia and the 
Sweden, and the United States of America, many of | European capitals—to represent their country’s 
them with their ladies, attended the Conference, and | activities in the special field of naval architecture 
altogether, including the British members of the| which we are assembled to explore and investigate on 
Institution and their ladies, between 250 and 300} this occasion. 
took part in the various meetings, visits, and excur- Many men of many nationalities have helped to 
sions which had been arranged. The reading and | elucidate those intriguing and often baffling problems 
discussion of papers took place at the Royal Society | which confront and sometimes perplex the ship 
of Arts, and the main Lecture Hall was filled on| designer, but there is one name which stands out above 
Tuesday, July 10th, when the President, the Right | all others in this connection, a name which should be 


Hon. Lord Stonehaven, opened the Conference. associated for all time with this kind of research. | 
ac ee refer to the late William Froude, originator and 
PRESIDENTS ADDRESS. pioneer of the experimental tank method of research. 


The President said: I do not propose, in opening | Froude, by his genius and perseverance, was able to 
this Summer Meeting of the seventy-fifth session of | establish, in the face of the sceptics and unbelievers, 
the Institution of Naval Architects, to give you any-| the eternal truth that science must lead where engi- 
thing in the nature of a presidential address, for you} neering is to follow. He was able to convince the 
will have, I feel sure, a sufficiently crowded time in} Board of Admiralty of his day that the little model 
which to read and discuss the important papers on | ships he was making and testing in his small tank or 
ship resistance and propulsion which are to be pre-| basin were not mere toys, and could in the hands of a 
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competent staff be trusted to give results which 
might be relied on, and thus save the large expendi- 
ture which experiments on full-sized ships would 
entail. He was one of those modest and self-effacing 
men who manage to achieve by brilliance of intellect 
and strength of character what others less gifted would 
fail to accomplish. That so much of his work was 
done without expectation of profit or reward—indeed, 
the cost of his early experiments made deep inroads 
into his private means—must remain as a memorial 
to his greatness of character. Sir Westcott Abell will 
tell you in the opening paper this morning more of 
Kroude’s life and work, and of its influence on naval 
architecture, not merely in his own time, but for all 
time, and you will, I feel sure, wish me to place on 
record at the very outset of these meetings an 
expression of our deep regard and admiration for 
William Froude’s life and work. 

With so many countries represented here to-day it 
would be invidious to make comparisons, but all have 
made their contributions to this branch of naval 
architecture. Long before we in England had 
attempted to reduce the shipbuilding problem to an 
exact science French ships were noted for the excel- 
lence of their design and construction, due to advanced 
theoretical studies, and their application to research. 
The early efforts of those who founded our Institution 
in 1860 were largely directed to laying down an 
educational system based on what had long been 
current in France, and the School of Naval Archi- 
tecture at South Kensington, subsequently trans- 
ferred to Greenwich, was the result, But the testing 
of ship models had not been one of the subjects of 
research in France, and the Government Model Basin 
near Paris did not materialise until many years had 
clapsed after Froude first convinced the Admirelty 
authorities of the soundness of his methods. 

William Froude’s early Tank at Torquay was 
opened in 1874, and was the only one in existence for 
some years. But the late William Denny had been 
struck by the possibilities attaching to the work, and 
he realised the importance of the results to be 
obtained. His was the first of the private firms to 
follow Froude’s example, and they built a tank at 
Dumbarton (much larger than the one at Torquay), 
which was opened in 1883. So far as we know, they 
have had no cause to regret their enterprise. 

Meanwhile the Admiralty decided to build a Naval 
Tank at Haslar, which was placed under the charge 
of William Froude, and later under his son, R. E. 
Froude. This was in 1886, and there followed at 
intervals experiment tanks in Italy (Spezia), St. 
Petersburg, Ubigau (Dresden), and Washington 
(1898). At the latter establishment wooden models 
instead of paraffin ones were used on account of the 
high summer temperature. In its day the Washing- 
ton tank was the largest in existence, but it has now 
been surpassed in size by others. 

The new century saw a fresh outburst of tank 
activity. Germany built one at Bremerhaven in 
1900, and one at their Technical High School, 
Charlottenburg, in 1902. The French Government 
established one near Paris in 1905, and in the same 
year Michigan University followed suit with a large 
tank at Ann Arbor. In 1908 the Clydebank Tank 
(Messrs. John Brown and Co.) was built, where models 
of our largest and fastest Atlantic liners have been 
made and tested. In the same year the North German 
Lloyd Company put down a full-sized tank at Ham- 
burg, and the Japanese established one at Nagasaki 
in 1908, and another at Tokyo two years later. Then 
came our William Froude Tank, presented by Sir 
Alfred Yarrow to the National Physical Laboratory, 
and opened appropriately enough in the jubilee year 
of our Institution (1911). This was the last tank to 
be built before the Great War, and a period of eight 
years elapsed during which most of the existing tanks 
were used for purposes less peaceful than those for 
which they had been built. But after the war was 
over there sprang up a fresh activity in this branch 
of research, and in 1919 a tank was built in Vienna, 
which has produced much valuable material under 
the able guidance of Dr. Gebers. After another 
interval of ten years, the Italian Government decided 
that their Spezia tank was insufficient for their 
requirements, and they laid down a great tank at 
Rome in i929, which our members had the oppor- 
tunity of visiting just before its formal opening, when 
the Institution paid a memorable visit to Italy. 
General Rota, one of our most distinguished members, 
of nearly forty years’ standing, is in charge of this 
tank. The two latest additions are the Wageningen 
Tank in Holland, opened last year, and the new 
Spanish Government tank in Madrid, which is shortly 
to be completed. This, briefly, is a list of the principal 
tanks of the world, in their chronological order, and 
it speaks for itself as showing the immense import- 
ance attached by all maritime nations to the real 
value of ship model experiments when carried out 
under scientific direction. 


At the end of his opening remarks, his lordship 
presented to the representatives of the various tanks 
the copies of William Froude’s portrait in bronze 
plaques, which had been prepared for the occasion, 
and which, he said, it was hoped would serve to keep 
ever fresh in the minds of shipbuilders the debt they 
owed to that truly great man. 

Before making the actual presentation, however, 
the President expressed the hope that the spirit of 


friendly intercourse would prevail at the meetings, 
as it had done in the past, and added; ‘‘ Let no one 
refrain from addressing his or her neighbour for want 
of a formal introduction,” a comment which obviously 
met with the cordial approval of everybody present. 
The plaques were then presented to the following 
representatives of particular countries : 
Austria..—Dr. Ing. F. Gebers. 
France.—Professor E, G. Barrillon. 
Germany.—Dr. G. Kempf. 
Holland.—Ing. L. Troost. 
Italy.—Rome, General G. Rota, 
Lieut.-Colonel Alberto Figari, R.I.N. 
Japan.—Professor Vice-Admiral Y. Hiraga, I.J.N., 
and Mr, M. Yamagata. 


R.1.N.; Spezia, 


Spain.—Captain Constr. D. N, de Ochoa, 8.N. 

Sweden.—Dr. H. F. Nordstrom. . 

Norway.—Professor H. R. Morch. 

United States.—Lieut.-Commander C. O. Kell, 
US.N. 

Great Britain.—Teddington, Mr. G. 8. Baker ; 


Haslar, Mr. R. W. L. Gawn, on behalf of Mr. M. P. 
Payne (R.C.N.C.); Vickers Tank, St. Albans, Mr. 
H. J. Mundey; Denny’s Tank, Dumbarton, Mr. 
J, F. Allen ; Clyde Bank Tank, Mr. J. M. MeNeill. 

The Secretary having read a list of the names of 
candidates for election to membership of the Institu- 
tion, the reading and discussion of papers was pro- 
ceeded with. 

The first paper was ‘ William Froude,” by Sir 
Westcott 8. Abell (Vice-President). It is given in 
abstract on page 39 of this issue. Before reading it 
Sir Westcott Abell said: I esteem it an honour to 
pay this small tribute to the memory of William 
Froude. I would say that I have derived much 
benefit during the last two years from the study of his 
life and work, but most particularly from the study of 
the man himself. I do not feel competent to assess 
what he had done for naval architecture, and through- 
out the little memoir that I shall read to you I have 
striven consistently to adopt the words of those who 
lived and worked with him, and who could form a far 
better estimate of his achievements than I could 
possibly hope to do. 

General G. Rota (Italy), who was the first speaker, 
said the Conference could not have been opened more 
fittingly than by this appreciation of the work of 
William Froude. One of the results of his work so 
far as Italy was concerned was the construction of the 
large tank at the Royal Arsenal at Spezia, which was 
exactly similar to the tank at Gosport. All the 
Italian warships designed since 1890 had been based 
on tank experiments. The more difficult problems 
that had had to be faced during recent years had still 
further emphasised the reliability of Froude’s original 
work, and nothing could give him greater pleasure 
than to have that opportunity of paying his tribute 
to the late William Froude—a portrait of whom always 
hung in his office as a constant reminder—in great 
admiration of Froude’s wonderful work. 

Professor Y. Hiraga (Constructor Vice-Admiral, 
1.J.N.) said the pioneer work which William Froude 
had carried out on resistance and propulsion had been 
carefully studied in Japan, where it was accepted as 
sound, and on the principles Froude had established 
many Japanese warships had been built which had 
completely satisfied the estimates of their designers. 
Froude’s classical experiments on the “‘ Greyhound ”’ 
had stood for many years as a clear demonstration 
of the correctness of his methods; but, as pointed 
out by the Institution’s Skin Friction Committee in 
1924, that experiment had required corroboration. 
A few years ago, in Japan, towing experiments on 
ships similar to those made by Froude on the “‘ Grey- 
hound ” had been carried out and he himself would 
describe those experiments in his paper on the follow- 
ing day. 

Professor E. G. Barrillon (France) spoke of the 
great value of Froude’s work to naval construction 
in France and said he had never found it necessary 
to change Froude’s method for calculating skin 
friction. It was true that in other tanks certain 
changes had been made, but they were really only 
changes of a minor character. 

Mr. M. P. Payne (R.C.N.C.) sent a contribution to 
the discussion, which, in his absence, was read by 
Mr. R. W. L. Gawn. In it, Mr. Payne said the pub- 
lished accounts of the life of William Froude were 
practically confined to the obituary notice in the 
* Transactions ” of the Institution, and the address 
given by Sir Westcott Abell to the Devonshire Asso- 
ciation last year. No-happier method could have 
been chosen of illustrating the character, vision, and 
scientific discernment of William Froude than by 
quoting in the present paper the full text of his 
thesis to the Admiralty regarding the project of an 
experimental tank for examining the resistance of 
ships by trials with models. It was unnecessary to 
draw attention to the completeness of Froude’s 
conception of the problem and the means of solution. 
Sixty-five years had seen improvements in detail, but 
the essentials—the covered waterway, the towing 
carriage, and, perhaps, the most distinctive feature, 
the automatic records—were unchanged. Another 
feature which illustrated the character of William 
Froude was the isolation in which he stood for some 
time as a protagonist of model experiments. The 
Report of the Committee on the Stability, Propulsion, 








and Sea-going Qualities of Ships to the British Asso- 
ciation in 1869 showed Froude in a minority of one 








and in opposition to such men as Rankine and 


Merrifield. The “‘ Transactions” of the Institution, 
also showed that former members at first were 
strongly opposed to the idea. Froude, however, 
remained true to his convictions and he had already 
attracted the support of Mr. (later Sir) E. J. Reed, 
Chief Constructor of the Navy, who, in the face of 
professional opposition, secured a fair trial for the 
ideas which Froude had advanced. To their credit 
it might be recorded that the members of the Insti- 
tution were then speedily convinced. 

Professor Dr.-Ing. F. Horn (Germany)—in some 
remarks which were actually intended as a contri- 
bution to the discussion on General Rota’s paper 
which followed—spoke of the need for revision in 
certain respects of the classic method of William 
Froude and referred to two points in that connection. 
The first was the influence of the frictional form 
effect. His view was that tests for any one particular 
ship should be made with: models to different scales, 
and in order to overcome the difficulties that had been 
experienced with such tests with smaller models it 
had been decided in Holland to carry out tests with 
very large models, up to 12 m. inlength. Fortunately, 
the large Hamburg tank afforded an opportunity of 
making such tests with three different types of 
vessel—a freighter, a high-speed passenger ship, and 
a cruiser. The details of the tests had already been 
prepared and some of the tests had been carried out. 
In that way they had already carried out the proposal 
of General Rota that tests should be made on the 
influence of form on frictional resistance with different 
types of ship forms. As an example of the inter- 
national co-operation which was inaugurated at the 
Hague Conference he mentioned, with satisfaction, 
that the tests with some of the models of the freighter 
had been carried out already at the Wageningen tank 
in Holland. For that co-operation he expressed 
sincere thanks to Professor Troost and the Council 
of the Wageningen tank. The second point con- 
cerning the Froude method which needed further 
investigation was the influence of roughness. In that 
connection he mentioned tests carried out at 
Géttingen with different degrees of roughness, which 
indicated that that influence appeared to be very 
important. He added that at Géttingen further tests 
are to be carried out with surfaces of that kind of 
roughness with which shipbuilding is concerned. In 
conclusion, Professor Horn said that programme 
did not detract in any way from the value of Froude’s 
original work ; indeed, it was to be regarded as a sign 
of thanks on the part of shipbuilders in Germany for 
the work Froude had done, and as an acknowledg- 
ment of his genius. 

Lieut.-Commander C. O. Kell (U.S.N.), on behalf of 
Admiral Taylor, expressed appreciation of the paper | 
and at the same time regret that as the paper did not 
reach America before he had left to attend this Con- 
ference it had been impossible for Admiral Taylor to 
send over his own personal comments upon it. 

Sir Westcott Abell having indicated that he had no 
reply to make to the discussion, the President said 
that nothing could have been more flattering than the 
tribute paid to one of our countrymen by repre- 
sentatives from all over the world, and to them he 
tendered the sincere thanks of the meeting. 


(To be continued.) 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 


free, unless otherwise stated. 


APPLICABLE TO BUILDING 


WORKS. 


SPECIFICATIONS 


The British Standards Institution is adopting a new 
method of listing those of its specifications which apply 
to building and its allied trades, and has recently issued 
a new publication, under the title ‘‘ Schedule of British 
Standard Specifications Applicable to Building Works ” 
(reference C D 4000), setting forth the specifications under 
the usual trade headings in the order adopted in general 
specifications for building works. There are now as many 
as 200 British Standard Specifications available to the 
building industry, many of which, it is felt, are not fully 
known. 

The new schedule is obtainable for 8d. post free from 
the offices of the B.S.I. 


TESTING OF THIN METAL SHEET AND STRIP. 
No. 484—1934. This issue supersedes B.S.S. No. 485, 
Part I, which was issued last year, and has been amplified 
by the addition of three new sections which deal with 
bend, hardness, and cupping tests respectively. Bend 
tests are classed under two main headings, “ single bends ”’ 
and ‘ reverse bends,”’ and the different forms are dealt 
with in detail. The section on hardness testing outlines 
the factors to be taken into account when Brineli and the 
diamond pyramid hardness tests are carried out on thin 
sheet metal. 
It has not been possible to lay down any standard 
form of cupping test, but the extent to which such tests 
may be of value for routine work is indicated. 
Tensile tests have been brought into line with the 
new sections, so that the whole of the new specifieation 





covers material up to 10 S.W.G. thick. 
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The Royal Agricultural Show, Ipswich. 


No. ITI. 


(Continued from page 8, July 6th). 


gr beta gore: by glorious weather, the Ipswich 
Show proved a great attraction to the East 
Anglians, who showed by their attendance in large 
numbers their interest in agricultural matters. The 
showyard was well arranged, admirably situated, and 
easy of access from the town. The importance of 
these annual Shows, both from the business and 
scientific points of view, is shown by the attendance 
of foreigners. Many farmers from Holland and 
Denmark were present this year. In Denmark 
dairy farming has been brought to a high state of 
perfection, and the exhibits of Danish machinery are 
always worthy of attention. As the result of the 
part which the Government is now playing in the 
organisation of the milk production, the dairy plant 
exhibits this year were more extensive and interesting 
than usual. 

The judges of implements awarded one of the 
Society’s Silver Medals to the Hosier Open Air Pure 
Milker Company, Marlborough, Wilts., for a mecha- 
nical milk recorder. This recorder weighs the milk in 
quarter pounds, and can be used on the top of the 
container of a bucket milking machine unit. It 
weighs the milk as it falls into the pail. It can also 
be operated pneumatically in the releaser type of 
milking machine, while the milk passes from the cow 
through the pipe lines to the cooler and churn. A 
Silver Medal was awarded to the Dunlop Rubber 
Company, Ltd., for the exhibit of farm tractor wheels 
with low-pressure pneumatic tires—an adaptation 
which is likely to make rapid progress in connection 
with farming operations. A Silver Medal was also 
awarded to Miller Wheels, Ltd., Chelsfield, Kent, for 
a cultivator which can be attached to any tractor, 
and can be converted from a rigid implement that 
must follow the tractor to one that is steerable by the 





drawn up as by an injector to the pump. Owing to 
the higher pressure in the power water pipe, this 
additional water does not pass again down the well, 
but rises through the delivery pipe to give the 
supply required.* Another neat automatic water 
system suitable for private houses and institutions, 
provides the equivalent of a main water supply 
without the use of roof tanks. 


RANSOMES AND Rapier, Lrp. 


On the stand of Ransomes and Rapier, Ltd., of 
Waterside Works, Ipswich, and 32, Victoria-street, 
London, there was shown, in addition to two standard 
type R. & R. concrete mixers and a mobile crane, a 
new and powerful design of crawler or track-laying 
tractor, which has been specially built to cover a wide 
range of work, including agriculture, civil engineer- 
ing, contracting, forestry, and general transport 
purposes. For some time past there has been a 
demand for a tractor which, while inexpensive in 
running costs, would be easily handled and would 
transport materials at a higher speed than the cus- 
tomary 4 to 5 miles per hour. The new R.T. 50 
model, shown in Fig. 10—from a photograph by 
the Farmer and Stockbreeder—is built on generous 
lines, and is equipped with a Dorman- Ricardo 
compression-ignition oil engine, having a designed out- 
put of 80 B.H.P. at a governed speed of 1300 r.p.m. ; 
the bore and stroke of the cylinders are 120 mm. 
and 180 mm. respectively, and the fuel consumption 
of heavy oil is 0-41 pint per B.H.P. hour. The tractor 
has an overall length of 14ft., an overall height of 
7it., with a width of 7ft. 9in., and a track width of 
lft.4in. The weight of the complete machine is about 
18,000 Ib., giving a ground pressure per square inch 
of approximately 7-8lb. The total fuel consumed 

















Fic. 10 -R.T. 50 TRACTOR—RANSOMES AND_ RAPIER 


operator on the tractor. The main point of attach- 
ment to the tractor is by means of horn plates, which 
are generally bolted to the differential housing. The 
rotary self-cleaning harrow, made by Nicholsons, 
Newark, which was illustrated in our last week’s 
issue, succeeded in capturing a Silver Medal on its 
first appearance. The Automatic Gates Company, 
Tipton, was successful with a mechanical device for 
opening and closing gates, which is operated by the 
passage of a vehicle. 

The drought is no doubt largely responsible for the 
unusually large display of well boring and pumping 
machinery. The exhibitors of this class include :— 
Lee, How] and Co., Ltd., Tipton ; James Beresford 
and Son, Ltd., Cato-street, Birmingham; H. J. 
Godwin, Ltd., Fairford, Glos.; Thomas and Son 
(Worcester), Ltd.; Duke and Ockenden, Ltd., Ferry 
Wharf, Littlehampton ; Bamfords, Ltd., Uttoxeter ; 
the Associated Manufacturing Company (London), 
Ltd., Wharfdale-road, London, N.1; R. A. Lister 
and Co., Ltd., Dursley, Glos.; Ruston and Hornsby, 
Ltd., Lincoln ; William Foster and Co., Ltd., Lincoln ; 
and Martin’s Cultivator Company, Ltd., Stamford. 
One of the exhibits of James Beresford and Son was 
a simple device for raising water from depths down 
to 165ft. It consists of a neat electric or petrol-driven 
pump of the centrifugal type, which is placed on the 
ground level near a well, two pipes down the well, and 
a deep-well device with no working parts at the 
bottom. When the pump is working it forces water 
down the power water pipe to the device at the bottom 
and up the suction pipe back to the pump. There is 
thus produced a continuous flow of water from the 
pump down the well to and through the device at 
the bottom and up again to the pump. This creates 


a vacuum in the device, and the water in the well is 





under normal working conditions is about 3 gallons 
per hour, and a 40-gallon oil fuel tank is carried. 
The engine is carried on three-point suspension, and 
the track frame is of welded construction. There is 
a single dry plate clutch with a gear-box containing 
a three-speed gear with two auxiliary speeds, giving 
in all six forward speeds. Normal and alternative 
gears are available. These are as follows : 


Standard. Alternative. 
Gear. — $$ -- 
M.p.h. |Draw-barpull,; M.p.h. |Draw-bar pull 
lb. Ib. 
Ist. 1-58 12,500 1-58 12,500 
2nd 2-56 7,550 2-56 7,550 
3rd 3-42 5,800 2-92 6,750 
4th 4-27 4,500 3-42 5,800 
5th 6-95 2,700 4-74 4,050 
6th 9-2 2,000 6-25 3,040 


» Reverse, 2-65 m.p.h. 


The rated capacity of the unit is 50 draw-bar horse- 
power, with 65 belt horse-power, a convenient power 
take off being provided through the three-speed 
gear, giving speeds of 300, 500, or 850 r.p.m. 

One of the principal features in the design is the 
use of a rubber jointed track link, manufactured by 
Roadless Traction, Ltd., of Hounslow, Middlesex. 
The track consists of metal ground plates and links, 
which form the path for the load rollers. These 
links and ground pads are so shaped that rubber 
blocks which are permanently in compression trans- 
mit the tension between them, the necessary flexibility 
being derived entirely from the flexibility of the 


* See a diagram in THE ENGINEER, June 22nd. 








rubber. The robust driving and idling sprockets, 
with the idler and load rollers, are clearly shown in our 
engraving. 

AVELING-BARFORD, Lip. 

Motor rollers weighing from 15 ewt. to 6 tons were 
shown by this company. The heaviest rollers are 
propelled by a single-cylinder compression-ignition 
engine, developing 14 B.H.P. at 420 revolutions per 
minute. These are multi-purpose machines, with an 








FIG. 11—HENDERSON KEY CUTTER  AVELING 

effective rolling width of 5ft. 6in. They have differ- 
ential gearing and road speeds of 4, 3, and 1-25 miles 
per hour. They have two powerful clutches, one for 
forward and the other for reverse motions. The 
under-slung forecarriage is of a new design. The 
24-ton roller has a four-cylinder, four-stroke engine 
of 13} B.H.P., and the road speeds are 1{ and 33 
miles per hour. A new attachment for these rollers, 
which is shown for the first time, is the Henderson 
key cutter (Figs. 1l and 12). This is designed for scor- 
ing or indenting road surfaces preparatory to laying a 
new coating of asphalt or tar-macadam. Revolving 

















Fic. 12—MECHANISM OF KEY CUTTER 

steel cutters set an an angle and followed by a fixed 
tine are employed for breaking the road surface. 
They cut a clean furrow, and obviate the employment 
of a heavy roller for keying operations. 


Ruston AND Hornssy, Lrp. 


A very wide range of internal combustion engines 
was, as usual, shown by Ruston and Hornsby, Ltd., 
Lincoln. These exhibits included the horizontal 
type in three sizes, 10, 22, and 57 B.H.P.; three 
vertical engines of 70 B.H.P., with four cylinders ; 
a 263 B.H.P. engine, with three cylinders, and a 
90 B.H.P. engine, also with three cylinders. The 
‘verticals’ are of the high-speed type. All the above- 
mentioned engines operate on either residual or crude 
oils. Those of the vertical type work on the airless 
injection principle, and the valve mechanism is very 
accessible. The 90 B.H.P., three-cylinder engine 
gives its full power at 600 r.p.m.; the four-cylinder 
engine develops 70 B.H.P. at 1000 r.p.m., is totally 
enclosed, and has forced lubrication throughout. 
The 264 B.H.P. engine can be started from cold, by 
hand. An interesting feature of the starting arrange- 
ment is the special combustion chamber in which the 
compression can be raised for starting and lowered 
for normal running. 

The R. and H. crude oil locomotive, which made its 
first appearance at the 1932 Show, has become well 
established. It is built in three powers, namely, 
10, 16-20, and 22-28 B.H.P., and has three road 
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speeds in either direction. The changes of gear are 
effected by means of a single lever, no foot action 
being required. All the gears are in permanent mesh, 
so that there is no danger of damage caused by 
faulty handling. The 16-20 H.P. engine exhibited 
can be started by hand, and runs on a range of light 
fuel oils. Petrol-paraftin engines from 1} to 8 B.H.P. 
were shown, some on skids and trucks, and one direct- 
coupled to a dynamo. Pumping plants included a 
1100-gallon set driven by a totally enclosed petrol 
engine. This set has a vertical single-ram pump, 
while another gear-driven ram pump, 4}in. by 4in., 
is provided with a fast pulley. Also shown on 
Ruston and Hornsby’s stand were two Ruston- 
Lister marine oil engines fitted with reverse and 
reduction gear and stern gear. These engines were 
a three-cylinder engine developing 48-52 B.H.P. 
at 900-1000 r.p.m., and a four-cylinder unit of 
38 B.H.P. at 1000 r.p.m. Both engines start instantly 
from cold without the aid of any external heating 
device or cartridge. The three-cylinder engine is 
fitted with an automatic advance and retard device 
to the fuel pumps, which permits long, continuous 
running at greatly reduced speed—a feature which is 
of great value to fishing craft. The four-cylinder 
engine is fitted with the Lister combustion head, in 
which the combustion chamber is in two compart- 
ments, one of which can be shut off from the main 
chamber to raise the compression ratio—-and, there- 
fore, the compression temperature—to give easy and 
certain starting even in the most arduous conditions. 


Ruston-Bucyrus, Lp. 

This firm was represented by one of its universal] 
excavators of 3 yard bucket capacity, which is con- 
vertible for working as a drag-line, shovel, drag- 
shovel, skimmer grabbing crane, or crane, and can 
be operated by a compression-ignition, petrol-paraftin, 
or electric power unit. At Ipswich the machine was 
shown on trench excavation with a } yard drag- 
shovel. It can dig trenches from 2ft. to 3ft. wide, 
and to a maximum depth of 11lft. For making new 
drains or clearing out and widening existing drains 
this is a useful tool. The complete outfit weighs 
ubout 8 tons, and has a low bearing pressure of 
9-4 lb. per square inch. It has a high operating speed, 
and can travel up to 2} miles per hour. The design 
includes a patented swing circle embodying three 
conical rollers in a double external roller path, 
eliminating the need for the usual centre post ; the 
Ruston-Bucyrus single-shaft final chain drive and 
caterpillar mounting. The whole is a combination 
of steel castings, modern welded construction, and 
alloy steels. 


RANSOMES, SIMS AND JEFFERIES, LTD. 


This firm had two stands, one devoted to lawn 
mowers, both hand and motor-operated, and the 
other to thrashing machines, tractors, ploughs, and 
other farm appliances. An implement of compara- 
tively recent design shown on this stand was the 
Hornsby -Leake precision seed drill, which was entered 
in the competition for the R.A.S.E. silver medals. 

Kryn AND Lany, Lip. 

In the machinery in motion section Kryn and 

Lahy (1928), Ltd., Letchworth, had a varied display 


of engines, suitable for agricultural and general uses. 
These included the Coborn lightweight air-cooled 

















Fic. 13—AIR- COOLED PETROL - PARAFFIN ENGINE- 
KRYN AND LAHY 


petrol-paraffin engine, suitable for driving pumps, 
saw benches, electric lighting plants, &c. (Fig. 13). 
For larger powers the Campbell horizontal cold- 
starting airless injection crude oil engine was repre- 
sented by a 12 H.P. single-cylinder engine. Another 
engine shown for the first time at these Exhibitions 
was a 10 H.P. two-cylinder vertical cold-starting 


compression-ignition engine, with forced lubrication. 


A general view of this engine, which is a new addition 
to their range, is given in Fig. 14. It is the product of 
J. Browett, Lindley (1931), Ltd., an associated com- 
pany with Kryn and Lahy, and the normal running 
speed is 600 revolutions per minute. The Coborn air- 
cooled engine (Fig. 13) is of the four-stroke type, 
efficiently cooled by fins acted upon by a current of 
air set up by a@ centrifugal blower built integrally 
with the fly-wheel, the air being carried by a sheet 
metal duct round the cylinder barrel and over the 
evlinder head. The cylinder is vertical and the 

















Fic. 14--10 H.P. Olt ENGINE—BROWETT, LINDLEY 
cylinder head is easily detachable. This little motor 
gives 3-2 B.H.P. at a speed of 1800 revolutions per 
minute. It has a weatherproof magneto and impulse 
starter. 

Other interesting exhibits on Kryn and Lahy’s 
stand were some specimens of a special cast steel 
with a yield point of 22-4 tons per square inch, a 
breaking strength of 38 tons, and an elongation of 
25 per cent. on 2in. Specimens were shown of this 
steel bent into the shape of the letter U. 

R. A. Lrp. 

A new style of grass harrow was.shown by R. A. 
Lister and Co., Ltd., Dursley, Glos. The harrow, as 
will be seen from Fig. 15, consists of a series of tines 
mounted on a drum, the action of which is controlled 


LISTER AND Co., 





wasted——as was suspected by a watchful Water Board 
Inspector at one show where the display was in 
operation—but was returned to the pump, so that the 
same water was in continuous circulation throughout 
the display. The Lister engines shown include the | 
cold-starting compression-ignition engine which was 
awarded the gold medal at the Devon County Show, 
while a good range of their other oil and petrol 
engines was also exhibited, together with several 
models for marine duties. 


ALLEN AND SIMMONDS, LTD. 


What is claimed to be the smallest motor-driven 
cultivator manufactured, specially designed for 
hoeing and cultivating between narrow rows, where a 
horse cannot go, was shown by Allen and Simmonds, 
Ltd., Reading. It is only llin. wide and is operated 
by a 14 H.P. Villiers single-cylinder two-stroke petrol 
engine. The drive is by worm and wheel running in 
an oil bath. The machine weighs 2 cwt. and the 
travelling speed is up to 300ft. per minute. 


(To be continued.) 








SIXTY YEARS AGO. 


THE use of high-pressure steam was rapidly extending 
in popularity sixty years ago both on land and at sea. 
Pressures of 70 ]b. and 80 Ib. were being adopted without 
hesitation as compared with 25 lb. or 30 lb. a few years 
previously. In a leading article in our issue of July 10th 
1874 we uttered a word of warning against the adoption 
of these “‘ enormous pressures ”’ without due consideration. 
Admittedly, we said, it could be shown that in theory 
the higher the pressure the greater would be the economy 
of fuel but in practice that result had not so far been 
confirmed. We instanced three condensing engines all 
by eminent makers one using steam at 25 lb., another at 
65 lb. and the third at 100 1b. All three engines consumed 
almost exactly the same amount of coal namely 2} lb. 
per horse-power-hour. Apart from any question of fuel 
economy it had to be remembered, we proceeded, that a 
high-pressure engine and the boiler supplying it had to 
be made stronger and of better materials and be more 
carefully designed than one of low pressure and was pro- 
portionately more expensive to purchase. In addition 
as it was worked under more severe conditions its upkeep 
was more costly and the chances of its breaking down 
were greater. Many engines built by James Watt were 
still at work. They were lightly loaded, worked at low 
pressures and were constructed of excellent materials. 
It was true that their parts were not accurately machined 
but the absence of machine tools of the type subsequently 
developed by engineers had stimulated Watt’s genius 
and had led him to adopt forms of construction which 
made accuracy in the size and alignment of the parts 




















Fic. 15—-GRaSsS HARROW-— LISTER 


by the road wheels. As the machine is drawn forward 
the drum revolves, and the vertical tines drag through 
the land and revolve slowly backwserds. The tines 
are retained in an approximately vertical position and 
are controlled by an excentric. A safety spring allows 
the tines to work and vibrate in the land. Stripper 
bars between the tines prevent them from carrying 
round anything which might choke the machine. By 
the action of this harrow the grass land is definitely 
disturbed and dead matter and weeds which choke 
the roots of the grass are removed. It is claimed that 
by the principle involved less power is required to 
draw this harrow then with any other type. It is also 
noteworthy in that it is absolutely impossible to choke 
the machine, yet the degree of harrowing action can be 
varied to make it more or less severe without affecting 
its efficiency. It is so constructed that it follows the 
contour of any land, and the bottoms as well as the 
tops of the undulations are both worked equally well 
to the same depth. Machines of varying widths 
can be obtained to suit the power available, or local 
conditions. 

An interesting feature of the Lister stand was a 
water garden display designed by the well-known 
garden specialists, Mr. Stephen Sims, Draycott, 
Derbyshire. The waterfall and stream included in 
this display were supplied with water by a Lister pump. 
The whole display gave an excellent indication of the 
scope that exists for garden development in this 
direction, even where space is limited. At the same 





time, it served to demonstrate the operation of Lister 
pumps. It should be noted that the water used was not 











of his engines unnecessary to their satisfactory working. 
It would be folly, we wrote, to expect to obtain high- 
pressure engines constructed in a similar manner.. The 
best materials combined with the most accurate work- 
manship were essential if a high-pressure engine were not 
to knock itself to pieces in a few years’ time. More than 
one instance had come under our notice in which a steam 
user had bitterly regretted discarding an engine which 
had proved a useful servant for years in favour of an 
improved type which was highly economical and always 
out of order. In one notable case compound engines had 
been put down to replace a pair of beam engines twenty- 
five years old. The new engines worked for a few months 
and were then discarded in favour of the old engines 
which although they burned a little more fuel never failed 
to perform their duties in a conscientious manner. There 
were fashions in steam engines as in everything else and 
for the moment high-pressure steam was fashionable. 
In the future of the steam engine high-pressure would 
probably play a wonderful part but for the time being 
its true commercial and practical value had not been 
demonstrated. 








Over 150 enthusiasts attended the recent series of four 
lectures on television given by Mr. H. J. Barton-Chapple 
at the Polytechnic, Regent-street, London, W.1. Demon- 
strations included the reception of B.B.C. thirty-line 
television on a mirror drum receiver with Kerr cell light 
modulation on a large screen. During the concluding 
lecture the Edison Swan Electric Company, Ltd., demon- 
strated with a cathode ray tube connected to a portable 
thirty-line transmitter. The tube used was of the hard 
vacuum type with 1500 volts on the anode, the size of the 
received picture being approximately 5}in. by 24in. 
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5500 S.H.P. Marine Oil Engine. 


M]\HE recent completion of the twin-screw oil engines 

to be installed in the motor ship ‘‘ Durham,” launched 
from the Belfast yard of Workman, Clark (1928), Ltd., 
last month, marks an interesting event in the develop- 
ment of the Workman Clark-Sulzer marine oil engine. 








i 


usual double row of ports, of which the upper ports are 
controlled by automatic valves. The exhaust may be led 


direct to the atmosphere through silencers or through 
Clarkson type boilers, built by Workman Clark under 
special license. 


A separate boiler is provided for each 





Fic. 1 


The ‘‘ Durham” was ordered by the Federal Steam 
Navigation Company, Ltd., for its New Zealand and 
Australian service, and will be placed in commission in 
September. She is a twin-screw vessel of the shelter deck 





FIG. 2—-CONTROL PLATFORM 


type with an overall length of 513ft. and a deadweight 
carrying capacity of over 13,500 tons. The engines 
embody new features in design and construction and they 
underwent official bench trials last week. They are of 
the single-acting, two-stroke type, working with airless 
injection of fuel, and have eight cylinders of 720 mm. 
bore and 1250 mm. stroke. They will develop a collec- 
tive normal service horse-power of 11,000 at 126 r.p.m. 
The general design follows the Sulzer practice of rigid 
frame construction, as will be seen from the accompany- 
ing engraving, Fig. 1, which shows the outboard side of 
the port engine on the test bed. The scavenge air is 
supplied by a double-acting tandem pump placed at the 
forward end and driven direct from the crank shaft. 
The scavenge air trunk runs fore and aft along the back 
of the cylinders immediately below the top platform, and 
the scavenge air is admitted to the cylinders through the 








5500 S.H.P. EIGHT - CYLINDER MARINE OIL: ENGINE 


engine, and is designed to yield about 8500 lb. of steam 
per hour at 120 1b. per square inch, which is sufficient to 
drive a 220-kW steam dynamo to augment the power 
provided from the auxiliary oil engine generators. 





the pumps being arranged in twin bodies, carried direct 
on the cam shaft housings. A symmetrical cam serves 
for both ahead and astern running, and is mounted on the 
same shaft within the cam shaft housing where it operates 
directly on the fuel pump plunger through a roller. 

The engine speed is controlled by regulation of the fue! 
pump suction valve lift through a link and lever arrange 
ment worked from a horizontal control shaft operated by 
a hand lever at the control platform. The arrangement 
of this control mechanism for cylinder 5 is clearly illus. 
trated in the forefront of engraving, Fig. 3, which also 
clearly shows the hand lever fitted to each fuel pump for 
cutting out any individual cylinder if necessary during 
running. 

The indicator gear fitted on either side of each cam shaft 
housing is also illustrated in Fig. 3. For this purpose 
excentrics are fitted on the cam shaft inside the indicator 
drive housing, enabling, in addition to the usual power 
diagrams, mechanical draw-cards, 90 deg. out of phase, 
to be taken for checking the timing and ignition. 

The whole of the starting air mechanism of the engine 
is pneumatically operated. For each set of four cylinders 
there is a separate cam pack consisting of four ahead and 
four astern cams, which are placed between the pairs of 
cam shaft housings, as shown in the centre of Fig. 3. 
Each cam pack slides on a spline on the cam shaft, so 
that the ahead and astern timing air cams can be placed 
in operation at will. When the starting lever on the 
control column is moved to the “starting” position, 
timing air is passed to each starting air timing housing, 
to depress the starting air timing valves on to the cams 
and the cam pack to permit the correct main starting air 
valves in the cylinder covers to open and set the engine in 
rotation. The main fuel control hand lever at the control 
station is then moved forward in order to allow fuel 
injection to take place. 

The reversal of the engine is automatically carried out 
by the action of putting the engine-room reply lever of 
the bridge telegraph to the appropriate position, either 
ahead or astern, in answer to bridge orders, as this is 
connected to the control valve of an oil-operated servo 
motor, which, in turn, brings the corresponding starting 
air control cams under the tappets of the starting air 
timing valves. In association with this arrangement of 
starting gear is an interlocking device which is shown in 
the centre of Fig. 2. This is a front view of the control 
platform. The function of the interlocking device is to 
ensure that. with the engine in the “stop ”’ position all 
the suction valves of the fuel pumps are lifted, and that, 
on reversal, fuel can only be put on the cylinders when the 
engine is turning under the influence of the starting air 
in the appropriate direction of rotation. 


The lever to the right-hand side of the control pillar in 
Fig. 2 controls the starting air supply to the engine through 
an automatic shut-off valve, and also the admission of 
timing air to the starting air timing valves, while the lever 
to the left of the control column operates on the fuel 
pump suction valves to control speed. As already ex- 
plained, reversing is effected by the telegraph reply lever. 
From what has been said, it will be seen that all the con- 
trols are centralised and placed in the most convenient 
position for expeditious operation of the engine. 

The test bed trials of the first engine carried out last 
week yielded, we are informed, highly satisfactory results. 
It is not proposed to publish the figure of fuel consump- 
tion in the meantime, but the amount of fuel used, we 
understand, was exceptionally small, and fuller details 





regarding the engine performance will be made available 





FIG. 3—CAMSHAFT AND FUEL PUMPS 


Cooling is effected by fresh water circulated in inde- 
pendent systems for the jackets, the pistons, and the fuel 
valves. The combustion chamber space is arranged for 
intensive cooling by the special design of the jackets and 
cylinder covers. A steel ring is interposed between the 
jacket top and cylinder liner flange and forms a restricted 
passageway in the jacket water space, around which the 
whole of the cooling water circulates at high velocity, 
and the cylinder covers on the water side of the combustion 
chamber space have cast in them spiral passages through 
which the water circulates, to emerge finally at the 
centre, with increasing velocity, thereby intensifying its 
cooling effect. 

The main cam shaft is situated at the front of the 
engine, below the top level of the main frames, as illus- 
trated on the accompanying engraving, Fig. 3, which 
also shows the separate fuel pumps for each cylinder, 








at a later date. The average running conditions on the 
full-load endurance tests were :— 


R,p.m. 126-2 

M.1.P. 80-4 lb. per sq. in. 
L.H.P. 6383 

B.H.P. 5506 

M/efficiency 86-1 per cent. 


Piston cooling water 
Inlet temperature 
Outlet temperature .. 

Jacket cooling water— 
Inlet temperature 
Outlet temperature .. 

Piston cooling pressure 

Jacket cooling pressure 

Lubricating oil pressure 

Scavenge air pressure .. 

Exhaust gas temperature 


94 deg. Fah. 
112 deg. Fah. 


95 deg. Fah. 
111 deg. Fah. 
36 Ib. per sq. in. 
35 lb. Vs 

34 lb. 

‘45 1b. ,, 

590 deg. Fah, 
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Railway and Road Matters. 





THe London Passenger Transport Board is to be con- 
gratulated on having acceded to the public request to 
have Gray’s Inn associated with the new station at 
Chancery-lane. Actually, it is nearer to Gray’s Inn-road 
than to the latter thoroughfare, and the station is now 
known as ‘* Chancery-lane, Gray’s Inn.” 


THE traffic returns for the twenty-sixth week give those 
for the whole half year. osc gh the fi ing increases 
over the ec ding period of 1933 :—London, Midland 
and Scottish, 71,422,000, or 5-20 per cent.; London and 
North-Eastern, £1,479,000, or 7.50 per cent.; Great 
Western, £399,000, or 3-49 per cent.; Southern, £232,000, 
of 2-53 per eent. 

AFTER an association with railways of nearly fifty years, 
first with the North London, then with the London and 
North-Western, and afterwards on ing with the 
London, Midland and Scottish, Mr. H. A. Hull, the district 
engineer at: Northampton, has retired. Mr. Hull has been 
succeeded by his assistant, Mr. E. G. Horton. Another 
change in that company’s civil engineer’s department is 
that Mr. J. N. Peek, who joined the Lancashire and York- 
shire Railway in 1909, and has had a wide new works and 
maintenance experience on that line and in the Manchester 
division, has been transferred from the position of district 
engineer, Blackburn, to be district engineer, London. 


DuRinc the year 1909 there was only one fatal accident to 
a passenger train and only one r therein was killed. 
Moreover, that was the only such fatality between October 
26th, 1908, and January 20th, 1910. The accident in 
question was a derailment at Sudbury, London and North- 
Western Railway, on July 2nd, 1909—twenty-five years 
ago. In his anxiety not to delay an up express, the 
signalman restored the home signal for a down passenger 
train before it had passed over the points. He also moved 
the facing point lock lever, which freed the facing points 
as soon as the si was put to normal, and then inadver- 
tently shifted ints whilst some of the down train 
was on them, ive coaches were derailed and one 
passenger was killed. 


OVER two pages of the South African Railways report 
for 1932-33 are devoted to a consideration of oil-electric 
traction, and the experiences therein of other countries 
are related. The conclusion arrived at is that it can 
probably be assumed that, as a result of the patient and 
persistent efforts of engineer manufacturers in this pro- 
blem, existing diffieulties and disabilities standing in the 
way of the adoption of a Diesel-electric type of locomotive, 
economically suitable for all classes of rail transport in 
all countries, will ultimately be solved. In the meantime, 
however, so far as South Africa is concerned, the oil- 
engined locomotive must be regarded as still in the experi- 
mental stages and some time must elapse before a design 
is produced which will be suitable, from the standpoints of 
efficiency and economy, to South African conditions of 
rail transport, having due to the salient facts that 
South Africa has no natural oil resources, but, on the other 
hand, is possessed of abundant supplies of cheap coal, 


eminently suitable for steaming purposes. 


It was the centenary of the opening of the Bodmin and 
Wadebridge Railway on July Ist. Engineers may be inter- 
ested in that line because when the construction of a canal 
was proposed between Padstow in North Cornwall and 
Fowey in the south, thus joining the Bristol Channel with 
the English Channel, William James—the undoubted 
Father of Railwa: ted a railway instead, which 
was to pass through Wadebridge, Bodmin, and Lostwithiel. 
Only the Bodmin—Wadebri line resulted; it was 
sanctioned in 1832 by 283 Will. IV, c. 47, and the main 
section was opened on July Ist, 1834, and the two branches, 
to Wenford and Buthern respectively, on August 31st 
following. As we remarked in Chapter XXI of our series, 
‘* One Hundred Years of British Railways,” on November 
21st, 1924, the line fell on evil days, and in the ‘forties 
was worked, without any parliamentary sanction, by the 
London and South-Western, as part of that company’s 
invasion of Cornwall. In 1865 the line was modernised, 
and in 1886 was acquired by that company, but not 
until 1895 was it physically joined to that system. 


THERE was always a close connection between the 
Lancashire and Yi ire Railway and the London and 
North-Western, but at the same time the former company 
made good use of the North-Western’s great rival—the 
Midland. The latter company, in the late ’sixties, obtained 
powers to have its own route to Scotland by building the 
Settle and Carlisle line, but the London and North- 
Western got the Midland to seek for powers to abandon 
the scheme and to-use instead the existing route, vid 
Ingleton and over the Lancaster and Carlisle. The Lanca- 
shire and Yorkshire successfully —— the abandon- 
ment as it robbed that company of an alternative route 
to Scotland. Incidentally, the North British also objected, 
as the Midland would ge that company a road to the 
South ind tly of the North-Eastern. The Lanca- 
shire and Yorkshire obtained powers in 1871 to extend its 
Blackburn-Chadburn branch to join the Midland at 
Hellifield, and that was opened on August Ist, 1879. 
Whilst that gave a new route from Liverpool and Man- 
chester to Scotland, there was no direct connection 
between the Lancashire and Yorkshire and the Midland on 
the southern side of the former system, and any exchanges 
that had to be made were done by reversing the train at a 
junction the L, and Y. had with the Manchester, Shef- 
field, and Lincolnshire at Ardwick, which was at a point 
where the Midland exercised ing powers into the 
M.S. and L. London-road Station, Manchester. In 1885, 
however, the Midland was authorised to construct the 
Ancoats Curve, which became the base of a triangle, the 
two sides of which were the M.S. and L. line to Ardwick 
and the L. and Y. line from Ardwick. That was opened 
on July Ist, 1889—forty-five years ago—and gave the 
Midland direct access to the Victoria Station, Manchester, 
and allowed through trains to run between St. Pancras and 
Bolton and Blackburn. The new route was very popular 
with Blackburn business people, as many of them had 
season tickets between that town and Manchester, and 
thus saved on the cost of a journey to London in comparison 
with the L. and N.W. route, vid Wigan. 
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Notes and Memoranda. 





THE Automobile Association finds that Lincolnshire is 
the worst county of England as regards the obstruction of 
roads by level crossings. There are fifty-one crossings 
over main roads. 

Tue largest hollow forged drum which has been made 
at the Bethlehem Ironworks in America is 40ft. long by 
72in. in dia. It was made from an ingot weighing 
427,000 Ib., of which about 46 per cent. was removed in 
discards and machining. The will work, in an oil- 
cracking process, at a pressure of some 700 1b. per square 
inch. 


Tue London, Midland and Scottish Railway Company 
placed. orders last week for two further ships, a r, 
cargo and livestock .steamer for its Heysham-Belfast 
serviee, which will be’built by Harland and Wolff, Ltd., of 
Belfast; and a new cargo and livestock vessel for the 
Holyhead and Dublin (North Wall) service, which will be 
built by William Denny and Bros. at Dumbarton. 


ELABORATE wireless arr ments have been made 
for the .stratosphere ascent of the Belgian balloonists, 
Messieurs Cosyns and Vanderelst. A short-wave trans- 
mitter installed in the balloon will be used during the 
ascent for a running commentary, which will be broadcast 
by one of the Brussels stations. It is hoped to broadcast 
a commentary on the landing of the balloon, specially 
equipped motor ears being kept in readiness to rush to 
the exact spot. 

CoMMENTING on the breakdown of a 60 H.P. electric 
motor, Vulcan says :—‘‘ There was no other course avail- 
able but to have the rotor windings stripped and the core 
plates taken off the shaft. When this was done it was 
discovered that each of the two keys which hold the core 
plates to the core spider was made of lead. Such a 
practice as this is one which we have not come across pre- 
viously, and it is difficult to understand how any maker 
could have permitted the use of lead keys, especially in 
this case, where they had to withstand a strain first in 
one direction and then in the other due to the motor being 
of the reversing type.” 

Tue number of electric vehicles used for commercial 
purposes in Germany, states World Power, is approxi- 
mately five thousand, a small figure compared with the 
number of oil-driven vehicles. The increasing need for 
close scrutiny of running costs is leading, however, to a 
marked increase in the number of these vehicles. A survey 
of the total number of commercial vehicles built and in 
use in Germany shows that in 1932, 87-6 per cent. of 
these vehicles were of a total weight below 3 metric tons, 
a fact which is of importance to the development of battery 
vehicle traction, for it is, as a rule, the lighter types of 
vehicle to which battery traction is applied. 


THREE 150 H.P. motors, dried and varnished after 
more than four months’ submersion, operated through a 
Cuban sugar crop season without interruption. The 
motors were taken apart and dried out in an oven made 
around the muffler of a 150 H.P. oil engine. After three 
weeks’ drying the insulation resistance was found to be 
5 megohms. The motors were varnished, reassembled, 
and operated during the full sugar crop without inter- 
ruption or trouble, and a subsequent insulation check 
showed the resistance unchanged at 5 megohms. During 
the submersion extremely dirty water stood lft. to 2ft. 
over the tops of the three motors. They had previously 
operated through thirteen crops and still have their 
original windings. 

Tue official returns rendered to the Electricity Com- 
missioners show that 1049 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of June, 1934\as compared with the 
revised of £35 million units in the corresponding 
month of 1933, representing an increase of 164 million 
units, or 18-5 per cent. The number of working days in 
the month (i.e., excluding Sundays and Bank Holidays) 
was twenty-six as against twenty-five last year. During 
the first six months of 1934, up to the end of June, the 
total amount of electricity generated by authorised 
undertakers was 7630 million units, as compared with 
the revised figure of 6495 million units for the correspond- 
ing period of 1933, representing an increase of 1135 
million units, or nearly 17-5 per cent. 

INSULATION resistance of the windings of an electric 
machine may be as a barometer for indicating the 
condition of the windings. On the basis of tests on many 
machines of different types, it is recommended in a paper 
by Mr. Robert Wiseman, published in Electrical Engineer- 
ing, the official journal of the American Institute of 
Engineers, that all insulation resistance readings 
taken after the application of 500 volts D.C. for one 
minute. The slope of the resistance-time curve at that 
point gives a combined indication of the moisture content 
and the quality of the insulation. Formule are given for 
the insulation resistance of different types of windings 
derived: from the winding insulation dimensions‘ and 
expressed in terms of the rated voltage, capacity, and 
speed of the machine. By the use of nomographs, insula- 
tion resistances can be determined in about 15 sec. time. 
Five of these prepared for different types of machines are 
included in the paper. 


For use at the I.G. Dye Works Company of Bitterfeld, 
the Allgemeine Elektricitats Gesellschaft is supplying 
what is said to be the largest reetifying plant with voltage 
regulation by grid control that has so far been designed. 
According to the Electrical Review, the plant is to be used 
in connection with electrolytic processes, and has a rating 
of 16,500 kW, 500 volts, 30,000 ampéres. One-third 
of the plant will serve as spare. Particular interest ‘is 
attached both to the heavy current output, which ‘must 
be supplied without.a break for 8760 hours per year, and 
also to the smooth voltage regulation. There are steps 
of 8 per cent. While retaining the power factor above a 
minimum of 0-85, this method allows of continuous 
voltage regulation between the widely separated limits 
which are required for electrolytic work. The projected 
plant consists of six tanks, each containing eighteen 
anodes for a continuous supply of 5000 ampéres. They 








are connected in pairs to a common twelve-phase, 50- 
cycle, 10-5-kV transformer. 
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A BATTERY of thirty coke ovens is to be put up at 
Harworth Colliery, Bawtry, Yorkshire, by Simon-Carves, 
Ltd. 

A LARGE order for steel rails has been secured by the 
Barrow Hematite Steel Company from the Chinese 
Government, 


A waRGEe plant for the production and refining of 
mercury is being constructed at Nikitowska, in the Donetz 
Basin of Russia. 

Tue South-East Kent Electric Power Company has 
applied for consent to place electric lines above ground 
from Canterbury to Sandwich. 


Tr is unlikely that the blast-furnaces at Prestwick and 
Newcastle, in South Africa, will be re-started, as the 
Pretoria plant will be able to supply pig iron at a lower 
price. 

THE output of electric stations in Canada during last 
April amounted to 1,696,646,000 kW-hours, an increase 
of almost 400,000,000 kW-hours as compared with 
April, 1933. 

A LITTLE machine is being tried out on the German 
State Railways to take the place of a team of horses, or 
a light locomotive, in the shunting yards. It is a single- 
wheeled device, driven by a 6 H.P. two-stroke engine. 
and runs on one of the rails. It has a@ rubber tire, and 
is jacked up against any convenient part of the vehicle 
to be moved. 

THE loss of Lord Moyne’s yacht ‘“ Roussalka”’ in 
Killary Bay, County Galway, on August 25th, 1933, is 
explained by the publication of Admiralty Notice to 
Mariners, No. 952, which directs the correction of charts so 
as to show a previously undiscovered rock, at a depth of 
two fathoms at Collock Shoal, latitude 53 deg. 40ft. north ; 
longitude 10-02 deg. west. 

THe novel and helpful suggestion is made by the 
Northern Miner that the Canadian Government should 
provide instruction to the Indian wards in the elements 
of geology, and thus encourage them to become pros- 
pectors. The Indian is a close observer, with a natural 
instinet for topography, and better able to travel and live 
in wild country than the white man. 


Recentiy about 4 miles of trackless trolley route were 
opened officially at Bournemouth. Twelve omnibuses 
have been purchased from the Sunbeam Motor Car Com- 
pany, Ltd., Wolverhampton. This is the first step towards 
scrapping the trams and replacing them with the trolley 
vehicles. Other routes are to be put in hand at an esti- 
mated cost of £123,500, including the purchase of thirty- 
six double-deck trolley vehicles. 


Txe Secretary for Mines announces that he has decided 
that every type of electric apparatus duly certified in 
respect of its flame-proof enclosure by or on behalf of H.M. 
Electrical Inspector of Mines and by a responsible officer 
of the Mines Department on behalf of the Secretary for 
Mines shall be deemed to be of a type approved by the 
Board of Trade for the purpose of compliance with the 
requirement in No. 12 (c) of the Coal Mines General Regu- 
lations (Lighting) 1934. 

Tue Government of India has decided to experiment 
with a change in railway practice. Steam locomotives on 
the railway crossing the Sind Desert are to be replaced 
experimentally by oil electric locomotives. Orders for 
two of these, of 1300 B.H.P. each, have been placed with 
Sir W. G. Armstrong, Whitworth and Co., Ltd. The 
engines will be put into service on the Lahore-Karachi 
line of the North-Western Railway of India for fast 
passenger and mail service. 

THE first automatic trunk telephone line in Russia was 
recently opened between Moscow and the Donetz Basin, a 
distance of about 625 miles. A third automatic telephone 
exchange serving 4000 subscribers has lately been opened 
in Moseow. Direct telegraphic communication has recently 
been established between Moscow and Vladivostock. The 
line, which is nearly 6000 miles long, overcomes the 
delays due to the previous necessity to relay messages at 
various points between the two cities. 


Tue official light trials of the coasting motor vessel 
“ Atlantic Coast,” which was launched in May from the 
Victoria Yard of Henry Robb, Ltd., Leith, to the order of 
the British Coast Lines, were carried through a few days 
ago on the Firth of Forth. The vessel, which is a sister 
ship to the “ British Coast,” which was launched last year, 
is 230ft. long, and has a deadweight capacity of 1400 tons 
on a draught full load of slightly under 14ft. A feature of 
draught, which will allow her to 
enter many of the British coast ports where formerly a 
ship of her size could not find way. The “ Atlantic Coast ~ 
has a cubie capacity of 93,000 cubic feet. Her main oil 
engines were built by British Auxiliaries, Ltd., Glasgow. 
Each engine develops 625 B.H.P., giving a total of -1250 
B.H.P. on the twin screws. The trial was carried through 
in fine weather, and the vessel’s mean speed was 13-25 
knots, which is practically the same as that of the “ British 
Coast.” . 

Opposition to the proposal of the Los Angeles, Calif. 
Bureau of Power and Light to have 60-cycle generating 
equipment at Boulder Dam has been announced by the 
City of Pasadena, which serves customers on its municipal 
light and power department lines with energy at 50 cycles. 
Pasadena officials claim that the proposal would increase 
the city’s expense in obtaining Boulder Dam power by 
a considerable amount. Pasadena’s opposition to the use 
of 60-cycle generating equipment is shared, it is stated, 
by the municipalities of Glendale and Burbank, which now 
distribute 50-cycle energy purchased wholesale from the 
Southern California Edison. In the Boulder Dam con- 
tract the frequency of current has been left to the two 
principal concerns, the Southern California Edison Com- 
pany and the Los Angeles Bureau of Power and Light. 
The former will generate at 50 cycles and transmit for 
itself and a number of privately owned power companies 
in the Southern California area. The Bureau of Power and 
Light will generate and transmit power for a number of 
the municipalities which now have municipal distributing 








systems, including Pasadena, Glendale, and Burbank. 
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WILLIAM FROUDE. 


Witu1aM FrRovuDE died in South Africa, whither 
he had gone in the search of health, on May 4th, 
1879 ; he was born in November, 1810; no 
positive dates can be assigned to the studies and 
discoveries which have made his name famous. 
Thus there is nothing to be found in his life which 
should particularly call him to our memory at this 
time. Yet there are two events—the Summer 
Meeting of the Institution of Naval Architects this 
week, which is devoted to problems of ship resist- 
ance, and the recent visit of the Friends of the Ham- 
burg Tank to this country—which make it fitting 
that our minds should be thrown back to a time, 
barely seventy years ago, when through the skill, 
ingenuity, and infinite patience of one man pro- 
blems which had baffled naval architects for a 
quarter of a century were being solved, the founda- 
tions for the science of ship resistance laid, and the 
practice of tank testing established. To the ex- 
tremely interesting monograph which Sir Westcott 
Abell presented at the meeting of the Institution 
of Naval Architects on Tuesday last, there is 
added as an appendix a long memorandum sent by 
Froude in 1868 to the Admiralty, setting forth the 
principles which control model experiments, and 
outlining the design of a 250ft. tank, which he 
proposed to construct in a field adjacent to his 
home.in Devon. It took the Lords Commissioners 
of the Admiralty thirteen months to decide to 
adopt Froude’s proposal, and to commission him 
to proceed on the distinct understanding “‘ that the 
total outlay which they can sanction upon these 
experiments is a sum of £2000, of which an expen- 
diture of £1000 only will be provided for during 
the financial year next ensuing ending with March, 
1871, and the remainder in the following financial 
year.’ Many towing experiments with models 
had been made before that time—David Napier’s 
tests of the “‘ Rob Roy ”’ in the first quarter of the 
century probably led the way—but Froude’s was 
the first tank constructed and operated on scien- 
tific principles. 

William Froude was one of four brothers, 
of whom three have left some mark upon the 
history of their time, whilst one, James Anthony 
Froude, is as famous as William, but in a different 
sphere. It may be suspected that all the brothers 
inherited from their father, who also was eminent 
in his day, the clearness of exposition which is as 


apparent in the scientific writings of William as in 
the ‘‘ History,” lectures, and essays of James 
Anthony. William’s letter to the Admiralty is a 
masterpiece in that respect. It opens with in- 
controvertible arguments upon the trustworthiness 
of model experiments, discusses in a few pregnant 
sentences the defects of full-scale trials, describes 
the methods of making model tests which Froude, 
from his own experience, believed to be the best, 
and concludes with a description of a tank and 
its appliances which differs little from a speci- 
fication which might be written at this day. 
The tank he proposed had the necessary length for 
models up to 12ft. long and was provided with a 
towing carriage and dynamometer, whilst the 
models were to be made from wax brought 
to shape by machine and hand, much as they 
are still. In fact, he so completely visualised 
the requirements that in the sixty-five years 
which have elapsed, no fundamental change 
in design has been found necessary or even desir- 
able. That achievement alone would have been 
enough to give Froude a permanent place in the 
history of naval architecture. But it was only the 
crowning act of a long series of invaluable investi- 
gations which, one by one, were placing the design 
of ships upon a sure foundation. Froude was 
fifty-eight years of age when he wrote to the 
Admiralty, but his attention had been directed 
to the problems of ship stability and propulsion 
by Sir I. K. Brunel, when he was designing and 
constructing the “ Great Eastern ”’ in the ’fifties, 
and from that time onwards they occupied his 
attention with little intermission. 

It is worth glancing at the events of his life 
before this time, for it is not a wholly unsafe con- 
clusion that whilst all of them contributed to the 
success he attained, one, over which he had but 
partial control, provided the conditions which 
were essential to achievement. Froude was an 
Oriel man, and through his brothers and his friends 
was immersed in the ‘‘ Oxford Movement.’ But he 
kept himself detached from it, and pursued a bent 
for chemistry. It is recorded that his rooms could 
be identified from the outside by stains of acid 
which ran down from the sill to the ground in full 
view of the Provost’s windows, and that he tested 
laughing gas with humorous or dramatic results 
upon students and dons alike. Leaving Oxford 
with no more than moderate distinction, he was 
articled to H. R. Palmer, resident engineer of the 
London Docks, for the usualterm. He then became 
resident engineer on the Bristol and Exeter Railway, 
and was brought into contact with I. K. Brunel, 
who recognised in him the aptitude for scientific 
investigation by which he was subsequently dis- 
tinguished. In 1846 he was elected a member of 
the Institution of Civil Engineers, and in the same 
year a turning point in his life occurred. His 
venerable father, Archdeacon Froude, was an old 
man in feeble health, and William conceived it 
to be his duty to return to Devon to watch over 
and attend upon him. He, therefore, being then 
only thirty-six years of age, retired from the pro- 
fession in which he had been trained. To some men 
that might have proved the end. They might have 
settled down to close their days in the calm of an 
ecclesiastical atmosphere and mild country pur- 
suits. Not so Froude. There are, as far as we 
are aware, no written records of the emotion with 
which he surrendered his career or the visions that 
perchance he had of pursuing scientific inquiries 
in the quiet conditions of a country home. It is 
probable, however, that at the time of his retire- 
ment, Brunel had already sowed the seed of his 
future investigations, although it was not till 
1856 that he asked him to study problems 
of stability and resistance in connection with 
the design of the “ Great Eastern.” From then 
till the end of his life ship problems were always 
in his mind, however much he was occupied in 
other affairs. But it was not till 1861, that 
his work attracted the attention of the scientific 
world. In that year he read a paper before 
the Institution of Naval Architects which upset all 
the preconceived ideas about the rolling of ships 
in waves. One of his companions in Oxford, 
Thomas Mozley, has recorded the nature of 
Froude’s hypothesis by a homely simile which 
wins by its simplicity as much as it loses in accuracy. 
“‘ The conclusion come to,”’ he wrote in his Remini- 
sciences, ‘and mathematically as well as experi- 
mentally demonstrated, was that there had been a 
great. mistake. One way of putting it was that 
whereas it had always been supposed a ship was a 
fish, it is really a duck. It is one of those truths 
that have only to be pointed out, and one sees 
the reason.”’ As a matter of fact, Froude did a 








great deal more than reveal the obvious ; he upset 





the accepted theories of Bernouilli and Euler, 
and propounded one which is accepted to this day. 
The paper caused some sensation, as in certain 
respects it seemed to defy commonsense, but it 
was supported by Rankine and was ultimately 
accepted. From it we may trace, if not the adop- 
tion, at least the rational design of bilge keels. 
With regard to it, White wrote in his “ Naval 
Architecture,” of 1894, “ this theory rests upon the 
fundamental doctrine that in wave water the 
direction of the pressure at any point is a normal 
to the trochoidal surface of equal pressure passing 
through that point; and in that particular the 
modern theory differs from all that preceded it. 
It is not put forward as a perfect theory. fully 
expressing all the conditions of the problem ; 
but it far more completely represents those con- 
ditions than any theory which preceded it, and has 
exercised a great and beneficial effect upon ship 
design.” Those words written thirty-three years 
after Froude’s paper are as true to-day as they 
were forty years ago, and despite an ocean of 
literature on the rolling of ships, the trochoida! 
theory holds its position hardly shaken by more 
recent investigations and hypotheses. 

But great as was the influence of Froude’s study 
of rolling upon the science of naval architecture, 
it may safely be said that his introduction of the 
model tank as a scientific instrument has been 
vastly more valuable to the shipowning industry. 
Laying the proposal before the Lords Commis- 
sioners of the Admiralty, Froude estimated that 
the expenditure would be £1000 a year for two 
years. “ Should this sum appear large,” he wrote. 
‘* certain considerations may at once be suggested 
to show that the expenditure can hardly be re- 
garded as unremunerative. Assuming the inquiry 
to result in even nothing better than the saving 
of a permanent expenditure of Ten Horse Power 
in all, in the employed engine power of Her 
Majesty’s Navy, the annual reduction in the coal 
bill even thus would pay the interest of the outlay 
by which the saving had been effected, were it to 
render unnecessary half a dozen measured mile 
trials in the course of each year, the same result 
in fuel saved would follow. Were it to result in 
beneficially taking 10ft. off a single ironclad, the 
whole outlay would probably be recouped at once.” 
It is on such modest estimates as these that the 
tank was founded. Froude did not foresee the 
future of the scheme he was advocating. His 
object was to complete his studies of surface resist- 
ance and ship form, and to establish by experiment 
formule which could be used safely in estimating 
the power required for the propulsion of ships. 
He could not guess that within a few years no new 
or important ship would be built and engined 
until the builders had satisfied themselves by model 
experiments that she would fulfil specified require- 
ments. He builded better than he knew; he set 
about a research, and established a method of 
routine testing. We suppose no useful estimate of 
the economy which has resulted from tank testing 
can ever be made, but it may at any rate be said 
that it would have to be made in millions of pounds 
sterling, no lesser unit being adequate for: the 
magnitude of the computation. His foreknowledge 
of what was required was astounding. We have 
already mentioned that he had arranged for models 
12ft. in length and recommended that they should 
be made of stearine. More remarkable is his 
adoption of a towing engine and dynamometer and 
his advocacy of. automatic records to remove 
personal error. Compared with recent equipment, 
his plant was lacking in refinements. Many of 
the experiments which are made to-day he could 
not have carried out. But the fact remains that in 
principle Froude’s tank anticipated the best that 
can be produced now, sixty-five years later. 
Moreover, he recognised the necessity of con- 
tinually comparing actual with tank results, and 
one of the tasks upon which he was engaged when 
the illness which drove him abroad overtook him, 
was the construction of a dynamometer for measur- 
ing directly the shaft horse-power of marine 
engines. ‘It did not attempt to do what modern 
torsionmeters do—that is to say, measure the 
power whilst the ship was in motion—but was, in 
fact, the Froude dynamometer as we know it 
to this day, and was applied to the stern shaft of 
a steamer at moorings. It is interesting to reflect 
that by an easy transition of thought, the Fottinger 
hydraulic transmission gear and the fluid fly-wheel 
sprang from it. Froude described it in a paper 
contributed to the Bristol meeting of the Institu- 
tion of Mechanical Engineers in 1877, but he did 
not live to see it completed and tested. 

Froude read many papers, but unfortunately 





never wrote a book or presented in complete form 
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the outcome of his long years of work. As far as 
we have been able to ascertain, no biography 
more complete than a memoir in Vol. LX. of the 
Proceedings of the Institution of Civil Engineers 
and Sir Westcott Abell’s address last year 
to the Devonshire Association exists. Even his 
papers have never been collected and edited. 
There lies a task which ought to be undertaken 
at once by some skilled hand. Concluding our 
own memoir of him in our issue of May 30th, 
1879, we wrote as follows from personal know- 
ledge :—‘‘ Mr. Froude was most modest and 
unostentatious in manner. His extreme patience 
and courtesy in giving explanations of his 
difficult investigations and listening to the 
objections of persons who failed to understand or 
appreciate them was well known to all who have 
seen him take part in public discussions. He 
devoted his life to science from pure love of it, 
vend from a desire to make it more useful in 








ameliorating the wants of mankind. If any person 
wanted advice upon points connected with ship 
construction or propulsion, or with other branches 
of engineering, he had only to write to Mr. Froude 
—stranger though he might be—to receive from 
him the best information or the fullest explana- 
tions, that it was in his power to give. Mr. Froude 
did not sell his knowledge, he gave it freely and 
without stint to all who were desirous of receiving 
it. Even in the matter of his experiments for the 
Admiralty, he not only gave the whole of his time 
and labour without any remuneration, as we have 
seen, but was out of pocket by reason of the 
expense of his work exceeding the small grant he 
was allowed.’’ Those words describe one who was 
a perfect gentleman and a perfect scientist. With 
them we fittingly close this small tribute to a 
philosopher who won international fame without 
seeking it, and served the world without asking 
for honours or reward. 
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(Continued from page 6, July 6th). 


THE Picture oF DispLacepD LaBour. 

UT, I can hear it urged, there is another part of 
the picture which has not been described by any 
who have so far looked at it through their specialist 
glasses. It is the part of the picture dealt with almost 
daily by economists, by politicians, and by writers 
in the daily Press ; it is that part of the picture which 
is complementary to the machine and mass pro- 
duction. Those to whom I have referred, when look- 
ing at the picture through their specialist glasses see 
much unemployment and many of the social troubles 
of our times. I do not intend this evening to make 
any lengthy remarks on this very difficult subject, 
but the results of the engineer’s work would be in- 
completely described without some reference to them. 

If we look in the background of our composite 
picture we can see the beginning of vast changes in 
social conditions during the industrial revolution of 
last century. The engineer’s influence on transport 
and communication and the creation of the factory 
system led to the modern industrial town with its 
smoky chimneys, its mills and factories, and later to 
its stores selling one-price articles, and its noisy 
traffic with motor omnibuses, trams, and trains. We 
see the sweeping economies which have been effected 
in the use of labour, not only in the engineering indus- 
tries, such as shipbuilding and machine making, but 
in practically every industrial pursuit of the country, 
including agriculture. The great ocean liners, which 
are the pride of the naval architect, no longer have 
stokers shovelling coal into the furnaces. They have 
been displaced by automatic machines which seek no 
pay and deserve no pity. The engineer has improved 
the ship’s engines, and is continually making them 
more and more efficient, so that less fuel is consumed 
to develop a given power. The lines of the hull, and 
even those of the superstructure are continually 
being changed by him, and these improvements 
reduce the ,water and air resistance. The result is 
that it is not only possible to build longer and more 
speedy vessels which can be run with less fuel con- 
sumption, but the vessels can be run with fewer men. 
It seems quite likely that in the near future one ship 
will be able to carry as much cargo per annum between 
two ports as two or three a few years ago, This means 
less manual labour for the same service. 

Let me turn to something of a different order of 
magnitude, the common glass bottle. To-day very 
few of these are blown by hand ; many are produced 
by @ bottle-blowing machine capable of making 5400 
bottles per hour in fifteen different shapes and ten 
different capacities, and the machine is operated by 
one man. In other words, one man blows ninety 
bottles per minute. 

The engineer’s mechanisms have even invaded the 
city office in which calculating and ledger machines 
do the work of many clerks, and make no mistakes 
if the problems are properly presented to them. On 
the Underground railways the signalman has been 
displaced by electrically operated devices, and the 
ticket office clerk is now a piece of mechanism, like 
the “liftman escalator.” Even the traffic control 
policeman in the streets of the city is being super- 
seded by an orderly minded Neon lamp placed in a 
suitably arranged electric circuit. In the cotton 
industry one weaver now does work which it took 
fifty-seven weavers to do sixty-five years ago; 100 
stitchers working machines do work which it would 
take 10,000 workers to do by hand. 

If for a moment we turn from the factory and look 
at the farm, we see the creations of the mechanical 
engineer are having similar effects. A large-unit 
agricultural farm does not exist in this country, but 
it is of interest to sketch for you, very briefly, a 
picture of a modern mass producing wheat-growing 


* Junior Institution of Engineers, Gustave Canet Lecture, 
June 28th, 1934. 





farm in the semi-arid lands of the United States. 
This farm covers 95,000 acres, and its mechanical 
equipment includes fifty-six tractors, seventy-two 
binders, eleven thrashing machines, and twenty-one 
combines, which reap and thrash at the same time. 
It has 500 motor ploughs, 200 motor wagons, twenty 
motor tractors, and ten motor cars. As fodder for 
this stud of machines 75,000 gallons of petrol are 
stored ; 1000 acres can be ploughed, prepared, and 
sown in a single day, and only ten minutes of human 
labour are required to produce a bushel of wheat, 
whereas formerly three hours were required. 

It would be easy to go on giving instances of this 
kind ; all of you know of many such, and it would 
be equally easy to draw unsound deductions on such 
a small part of the big picture we have been consider- 
ing. Let me give you an example. One of our most 
up-to-date motor car factories has improved its 
methods of production so much since 1920 that the 
ratio of men employed to cars produced is now one- 
seventh of what it was. It seems quite easy to draw 
a definite deduction from this; but what are the 
facts ? The reduction in price of the cars has increased 
demand to such an extent that whereas the firm 
employed 3167 men in 1922 they now employ 16,000 
men. And here it is perhaps fitting to remark that 
without the invention of the engineer there would be 
no motor car. It is, indeed, well to remember that 
fifty years ago when this Institution was founded 
Daimler had not operated the first petrol-propelled 
automobile, the first aeroplane flight had not been 
made, there were no cinematograph theatres, and no 
“talkies *’; there was practically no electrical engi- 
neering, and the human voice had not been trans- 
mitted by wireless. To-day the number of aero- 
planes in existence probably exceeds 70,000, the 
number of radio receiving sets in the world is not less 
than fifty millions, and the number of motor cars is 
estimated to be twenty-five millions in the United 
States alone. These three industries are new indus- 
tries ; they are not merely developments of old ones. 

If, for a moment we look through the spectacles of 
those who regret our modern mechanisation, we shall 
try to see, or imagine that we see, the English country- 
side of a hundred years ago, with a picturesque cottage, 
the hay wains and the reapers, the millstream, and 
all that goes for beauty. At the same time these 
country folk had to be clothed, and many products 
had to be obtained from the factories, and we can but 
picture these factories of a hundred years ago in the 
realistic light of the report of the Factories Inquiry 
Commission of 1832. The report states that children 
of five years of age and upwards were employed in 
factories, the hours of labour being twelve per day, 


exclusive of time for meals, and they worked six days’ 


per week. The engineer, by his inventions, has made 
all such child labour unnecessary, and the labour on 
the farm is now much less exacting because of the 
improved agricultural implements. It appears to me 
that many who pine for the good old days labour 
under deceptions.similar to those which often mislead 
travellers in tropical countries who see mirages of 
oases in plenty in the rear, while the real oases lie 
right ahead. 

I have already said that when this Institution was 
founded fifty years ago, there was practically no 
electrical industry, and there was no motor car 
industry or aircraft industry. In 1930 in Great 
Britain alone the electrical industry employed 
191,970 persons, the motor car and cycle industry 
195,281 persons, and the aircraft industry 21,322 
persons—a total for these three industries of over 
400,000 persons. The value of the products in 1930 
was £134,000,000. The cinematograph industry is 
also a new one, and the total number of persons 
employed directly and indirectly must be very large. 
Whatever the machine and mass production may do, 





and it is undoubtedly true that as the machine 
becomes more efficient less labour is needed, it seems 
to me that the machine has been, and is, the basis 
of new industries which, in turn, employ more people. 
and the products of which go to increase the standar« 
of living. But the social problems of our times are 
not for me to discuss this evening. 

A question I asked in the early part of this address 
was whether there are any outstanding features not 
readily seen by the untrained eye, and which dis 
tinguish this era from former eras. I have spoke 
of the great works of the civil engineer of to-day, 
but we have only to remember the Great Pyramid. 
the old Temples, the Roman aqueducts and Romain 
roads to be impressed by the ability of our fore 
father engineers. The Greeks and Romans worked 
both iron and steel, and the tools used by them did 
not differ in principle from the tools we use to-day. 
Indeed, it seems probable that some race or other 
in the old days knew every form of engineering, 
except those branches requiring the application of 
great and continuous forces such as are rendere«| 
possible by the generation of power by steam or the 
internal combustion engine, and those branches of 
engineering like electricity which have resulted from 
investigations of the minute mechanisms of Nature. 
It is, I think, undoubted, and I need not stress th 
argument with such an audience, that the great 
characteristic of the age in which we live is the appli 
cation of non-manual power to machinery—in other 
words, the use of the prime mover. And even the 
prime mover was developed in large measure because 
of man’s examination of the structure of the air in 
which we live and his inquiry into internal 
mechanisms of gases and liquids. I propose to tell 
you the story of the prime mover as | see it. 

The other outstanding feature in the picture is 
the abundance of food. Food at all times of the year 
is now in abundance and of good quality. In olden 
days it was plentiful in summer and after harvest 
time, but in winter food was not infrequently scarce 
and sometimes very scarce. In the last portion of 
this address I propose to tell you a little of the part 
the engineer has played in our food supply. 


THE PRIME MOVER. 


In examining the picture of the prime mover, | shall 
look ‘at it through the spectacles of the scientist, and 
endeavour to find out why the industrial revolution 
came when it.did, and not thousands of years before, 
and why Hero’s steam engine of two thousand years 
ago was never more than a toy. The reason was not 
that the brains of Hero were not as good as those ot 
James Watt or Trevithick, for whatever the claims 
may be of the engineer, he does not claim to have 
markedly improved the thinking power of the human 
race. 

For thousands of years the engineer’s prime mover 
consisted of nothing more than the water-whee! 
and the windmill. How came it that the steam 
engine was ever invented ? Was it by that wonderful 
insight which many engineers possess, and for which 
I, for one, have the utmost respect, or was it due to 
some great discovery of the minute mechanisms of 
Nature ? Maybe it was due to a combination of these 
causes. 

I feel you all know the story so well, and my 
only excuse for telling it once more is its vast import- 
ance and the possibility that all of you may not see 
the sequence of events as I see them. In the far 
background of my picture I see Hero’s steam engine 
which was the forerunner of Barker’s water mill, 
and some might even say of the steam turbine. Why 
did Hero’s engine remain undeveloped ? The reason 
is, I think, that knowledge of the physics of gases 
and liquids and of pressure was almost non-existent 
in those days, and without such knowledge progress 
was impossible. For 2000 years philosophers spoke 
of the horror that Nature had for empty space. 
Nature, they said, abhors a vacuum. Even Galileo, 
when told that a suction pump would not raise water 
higher than about 33ft., appeared to think that it 
was due to Nature’s resistance to a vacuum being 
limited. 

In this early picture the scientist sees two men, 
the one trying to find out something about the air 
in which we live, and the other examining the internal 
mechanism of liquids. It was Pascal, the mathe- 
matical physicist, who showed that a pressure exerted 
upon a fluid is transmitted in all directions, and it 
was Torricelli who discovered that the atmosphere 
exerted a pressure. It was almost inconceivable 
at the time that the air in which people moved 
and which appeared to impede their progress so 
little exerted a force, the aggregate pressure of which 
on the human body was of the order of 15 tons. 
It was one of the great discoveries of the seventeenth 
century. To-day this discovery of Torricelli’s may 
appear to be of slight importance, but one of the 
first Committees which the Royal Society appointed 
for a scientific purpose considered Torricelli’s results. 
Christopher Wren was a member of the Committee ; 
Boyle was another. Boyle made a distinct contribu- 
tion to the knowledge required for steam engine 
practice, for he proved the relationship between the 
pressure and volume of a constant mass of gas ; in 
fact, he demonstrated the elastic properties of air. 

In the days of Boyle the coal industry was in a 
bad way, as it is to-day, but the cause was different. 
The mines were becoming flooded with water, and 
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man and horse-power were insufficient to cope with 
the trouble. The knowledge obtained by Torricelli 
and Boyle was used by Papin (1690), who observed 
that a small quantity of water made a large volume 
of steam, and this steam appeared to have all the 
clastic properties of air. I can but surmise that 
Papin concluded that if he condensed the steam a 
vacuum would be produced and that water might 
thus be caused to rise to a higher level by the pressure 
of the air, In such a way atmospheric engines arose. 
Worcester’s, Savery’s, and Newcomen’s engines were 
all atmospheric enginés. If the air had not exerted 
a pressure on the earth’s surface these early steam 
engines would not have worked. Watt’s first engine 
was an atmospheric engine. It was only when 
steam was used at high pressure and allowed to do 
work by virtue of its elastic properties, that is, by 
expansion, that there was departure from a simple 
atmospheric engine, Trevithick’s engine was a high- 
pressure engine, and it was Trevithick, you will 
remember, who applied it to propel carriages on roads. 
‘To Trevithick also belongs the honour of being the 
first to use a steam carriage on a rail. 

With such scant knowledge of the internal mechan- 
ism of gases the nineteenth century began. The 
scientist looking at the picture of that period sees over 
10,000 steam engines in use in England developing 
in all about 200,000 horse-power, and many of these 
were used to prevent coal mines being flooded. And 
all these steam engines, from a scientific point of view, 
were based on @ knowledge of atmospheric pressure 
and the elasticity of gases. True, Carnot had already 
written his wonderful paper on the motive power of 
heat, but it received scant attention. 

There was practically no knowledge of the nature 
of heat. Indeed, until the latter part of the eighteenth 
century heat was regarded as a material substance 
to which the name “‘ caloric ” was given. After all, 
the idea was by no means absurd. The heat was 
supposed to fall from a high temperature to a lower 
one, like water falls from a high level to a lower one, 
and in the fall in temperature it was thought work 
was done. The heat was supposed never to dis- 
appear ; it was believed to be indestructible. To-day 
we believe that work is done electrically in a similar 
fashion ; the electricity falls from a high pressure to 
a lower pressure, and in doing so work is done, but 
the electricity is not destroyed. It is not therefore so 
very strange that the view that heat was a material 
substance should have been accepted in the early part 
of the nineteenth century. As far back as 1756, Dr. 
Black discovered latent heat. He had pondered 
over the slowness with which ice melts, and water 
disappears in boiling, and concluded, since the caloric 
put into the boiling water did not raise its tefnpera- 
ture, that the heat was latent. James Watt, who was 
in close contact with Dr. Black, measured the change 
of volume when water vaporised. He, no doubt, saw 
that the atmospheric engine worked best when the 
cylinder was hot and the condenser as cold as possible, 
and hence concluded that the best efficiency was 
obtained when the heat was introduced at a high 
level and rejected at the lowest possible level. 


Nearly fifty years after Black’s discovery of latent 
heat Rumford made a great discovery. Without 
being able to see the minute particles of matter, he 
concluded that they were in vibration, and that this 
vibratory motion was heat. Heat was not a material 
substance ; it was a mode of motion. For the first 
time in history the mechanism of heat was revealed. 
Rumford’s conclusion was vigorously attacked by 
the calorists, and although Davey confirmed his con- 
clusions by experiments, it was not until 1812 that 
he felt sure in asserting that ‘“‘ the immediate cause 
of the phenomenon of heat is motion, and the laws 
of its communication are precisely the same as the 
laws of the communication of motion.”” There was 
thus an explanation of why water under reduced 
pressure lost heat ;. and therefore fell in temperature 
as more and more vapour was formed and removed. 
On evaporation a particle of the vapour possessed 
more energy, due to its motion, than a particle of the 
liquid at the same temperature and of the same mass. 
Hence the water cooled. It was known even before 
the nature of heat was understood that ultimately 
the water in such circumstances would freeze. To-day 
many of vur large refrigerating machines operate on 
this simple principle. 

But the greatest engineering discovery of the 
nineteenth century was made by Joule and others. 
The discovery was that heat and work are mutually 
convertible at a fixed rate of exchange ; the law which 
is known to engineers as the First Law of Thermo- 
dynamics, The new idea was that the vibratory 
motion of the minute particles of matter which we 
call heat were integrated through an appropriate 
medium into a larger single motion—say, that of a 
fly-wheel—and thus a means of doing work was 
provided. The old idea that heat was indestructible 
was completely overthrown. Steam engines were 
then in existence, and it was now realised that when 
work was done by @ steam engine, heat passed out of 
existence. If, on the other hand, work was done to 
produce heat, a definite quantity of heat came into 
existence for each unit of work expended. It is 
difficult to realise that this principle of conversion 
of heat into work was unrecognised in the early days 


the greatest generalisation in physics of the nine- 
teenth century. Engineering could not have developed 
in the way it has had this fact never been discovered. 
Moreover, work was to be interpreted in the broadest 
sense, whether done mechanically, electrically, or by 
chemical combination. The engineer could at last 
visualise what happened to steam when its tempera- 
ture was raised and its volume was kept constant. 
Increase of temperature meant increased vibratory 
motion of the particles which bombarded the walls 
of the enclosing chamber in a way that Pascal could 
not have dreamt of. Thus the pressure of the steam 
was increased, If the steam were allowed to expand, 
the energy of motion and the pressure fell. Work had 
been done and some heat had disappeared. 

The new doctrine met with a good deal of opposi- 
tion. A doubting scientist remarked to Mayer that 
if the theory were correct water would be warmed 
by shaking. Several weeks later Mayer proved that 
it was. A somewhat similar story is told by Lord 
Kelvin who met Joule carrying a thermometer near 
Chamonix. Joule told him that he wished to demon- 
strate that at a waterfall there was a rise in tempera- 
ture due to the work done on the water itself. 

It is in this way that the scientist sees the birth of 
the prime mover. To-day the knowledge of the 
internal mechanism of gases is fairly complete, the 
nature of heat is known, and Carnot’s cycle of opera- 
tions is fully appreciated, All that is necessary to 
convert heat into work or work into heat is a suitable 
medium. Steam was the first medium chosen, flame 
or the heated products of combustion has also been 
chosen, mercury has been experimented with, and 
ammonia and sulphur dioxide are used for special 
purposes. In all cases the medium is in motion and it 
is the total heat or total internal energy of the medium 
which changes during the working cycle. 

In the same way as the first steam engine was an 
atmospheric one—that is, it worked by virtue of 
atmospheric pressure—so the first ‘‘ gas ”’ engines were 
atmospheric. The Rev. W. Cecil produced the first in 
1820; it was “‘an engine which is moved by the 
pressure of the atmosphere upon a vacuum caused by 
explosions.” Later, Samuel Brown made engines for 
commercial purposes in which there was produced a 
partial vacuum by flame with subsequent extinction 
of the flame by a jet of water. It is of interest to note 
that Brown applied his engine to pump water, to 
propel a carriage and to propel a small paddle boat. 
There was, however, no internal combustion engine in 
the modern sense until some years after Joule (1843) 
had made his famous experiments. It was then 
apparent that the energy of chemical decomposition 
and combustion which takes place on an explosion 
could be converted into work and that a definite rela- 
tionship existed between the chemical energy and the 
work it was possible to produce. 

(To be continued.) 








William Froude.* 
By Sir WESTCOTT ABELL, K.B.E., M. Eng. 


Wii11aM Frovupe came from an old Devonshire family. 
His father, the Venerable Robert Hurrell Froude, was 
Rector of Dartington, on the river Dart, when William, 
the sixth child, was born in 1810. 

After receiving his early education in Devonshire, 
William Froude went to Westminster School, from which, 
in 1828, he proceeded to Oriel College, where his eldest 
brother, Richard Hurrell, was a tutor. He was still at 
Oriel in 1835, and is described as being the chemist as 
well as the mechanist of the college. He began his pro- 
fessional career as a civil engineer,.and about 1838 was 
engaged on the construction of the Bristol and Exeter 
Railway under Isambard Kingdom Brunel, who was 
responsible largely for building the steamships ‘“ Great 
Western * (1835), ‘“‘ Great Britain” (1838), and “ Great 
Eastern” (begun in 1851). This association with Brunel 
encouraged Froude to proceed with his studies in naval 
architecture and led to his investigations into the rolling 
of ships. 

William Froude was always making experiments with 
models of screw propellers, certainly from 1850, if not 
before. He came to live at Paignton in 1859, where the 
idea of an experimental tank first occurred to him. He 
bought some land at Cockington, Torquay, on which he 
built a house, known as Chelston Cross, completed in 
1867, and there the first tank was constructed. 

His first paper on the rolling of ships, read before the 
Institution of Naval Architects in 1861, brought him into 
touch with the leading scientists of the time and the Chief’ 
Constructor of the Navy, Sir Edward Reed. His con- 
tributions to the Institution are voluminous, inning, 
as already stated, in 1861, and lasting right up to time 
of his death in 1879. 

Apart from his experimental skill, Froude had a wide 
knowledge of mathematics, as his study of the rolling and 
oscillation of ships indicated. He had a clear knowledge 
of wave mechanism, and his original explanation of the 
performance of a propeller is as satisfactory as any subse- 
quently devised. 

His greatest achievement was the application of model 
experiments to determine the resistance of ships. At 
Sir Edward Reed’s suggestion he sent him an account of 
certain of the model experiments in April, 1868, which was 
followed in December of that year by a full account of his 
proposals. 

The Admiralty gave their first qualified approval of 
his suggested experiments in 1870, but it was not until 
1872, when Froude was already sixty-two years old, that 





of Lord Kelvin, whom many here, including myself, 
knew quite well. The discovery was not only of the | 
greatest importance to engineers ; it was, I believe, | 


his first tank was finished. It was during the last seven 
years of his life that he established the truth of his search, 


although not enjoying the best of health. For that reason 
he went on a voyage to the Cape, where he became ill, 
and died at Simons Town, where he was buried in 1879. 

Rear-Admiral D. W. Taylor, of the United States 
Navy, his distinguished disciple, has remarked that 
‘“* Froude was far ahead of his time, not only as a pioneer 
of the rolling of ships and propulsion and resistance, but 
as a genius, who with a model tank which was very crude 
compared with those of to-day, established methods and 
quantitative coefficients which served the naval architects 
for some fifty years.”” Taylor continues : ““ We know now 
that Froudeé’s coefficients can be improved upon, but for 
practical purposes improvements have been astonishingly 
small.”” 


Sir Arthur Johns, last year, found in the records of the 
Admiralty the official letter of February, 1870, giving 
approval to Froude’s suggested experimental tank, as 
well as Froude’s earlier observations and suggestions on 
the method of riments which he had submitted to 
the Admiralty in mber, 1868. This reasoned state- 
ment of Froude’s is so excellent in its conception of the 
problem, and such a beautiful example of exposition, that 
it. still forms the best introduction to the study of ship 
resistance. It is given in the appendix.t It may be 
mentioned that the reports of the British Association 
for 1869 contain a further statement of Froude’s con- 
clusions. . 

The text of the Admiralty letter is interesting, as indi- 
cating that much was expected for the sum of £2000, 
which was actually spent before the principal experiments 
had been properly begun. 

Apart from his seientific contributions to naval archi- 
ture, he took a great interest in the general advancement 
of science. His wide outlook and outstanding character 
are shown by the evidence which he gave to the Roya! 
Commission on Scientific Instruction in 1872. Two brief 
extracts from that evidence may be given as illustrating 








WILLIAM FROUDE 


Froude’s views on both the general question of the appli- 
cation of science to industry and his firm belief in the 
value of model experiment and research :— 


** One of the functions of the Government is to assist in 
promoting the advancement of science. It seems to me 
an object of national credit and national importance that 
scientific knowledge in this country should be advanced 
in both those departments to the highest degree, and this 
would be of immense pecuniary value.”’ 

“I think that any experiment almost on the sailing or 
rolling properties of a big ship, when tried in a big ship 
to begin with, is a waste of money. The cost of construc- 
tion of a big ship as an instrument of investigation is 
enormous; and if it is tried with a view to the applica- 
tion of the new principle, there must be the risk that 
the experiment will be to some extent wasted. Being an 
experiment, the very fact that it is an experiment implies 
that it may not turn out as it is expected, and a failure in 
so costly a piece of apparatus as a new complete ship is 
inevitably a very costly failure. So far as it is possible to 
arrive at a proper understanding of such subjects by smail- 
seale trials, it is of the utmost importance, economically, 
that that method should be adopted, and I think that that 
has not been sufficiently adopted.” 

If it be possible to ify some of the qualities of the 
genius which laid the scientific foundations of the motion 
of ships at sea some fifty years ago, it may perhaps be said 
that Froude combined in just proportions character, 
science, and practice. His hands were as skilful as his 
brain was active, and the simple means by which he 
produced the most delicate results call for the highest 
admiration. In himself, he showed a rare degree of 
modesty and disregard of self, while his sympathetic 
heart was reflected by an almost pathetic tone in his 
speech. He possessed a determination to see things as 
they were and a certain itive tendency which made 
his illuminations of the problem strikingly clear 








Ir has been legally decided that £72,900 of the Radclifie 
endowment may be spent on the erection of an observatory 
near Pretoria, South Africa. This arrangement is conse- 
quent on the closing of the observatory at Oxford. 





* Institution of Naval Architects, July 10th, 1934. Abridged. 
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The Grampian Hydro-Electric Power 
Scheme: Tummel Development. 


No. II. 


(Concluded from page 4, July 6th). 
TUMMEL DEVELOPMENT. and is founded upon rock, and the aqueduct turns 
towards it through an angle of about 60 deg. At the 
entrance to it on the aqueduct side there are the 
eight screens clearly visible in the tone engraving. 
These sereens, which are 10ft. wide and 23ft. high, 


MVHE aqueduct into which the water is diverted 

by the Dunalastair intake dam follows the con- 
tour along the hillside on the south of the river valley 
for about 3 miles. For a distance of 2000ft. from the 
sluice gates it is cut in rock, and has the section shown 
above in Fig. 14. The bed width is 3lft. 6in., the 
depth 11ft. below water level and the sides sloped at 
4 in 1, and for 800ft. below the intake dam the north 
side forms a spillway into the river. For the greater 
part of the distance to the forebay above the power 
station the aqueduct was, however, cut in soft 
material, and has the trapezoidal section shown below 
in Fig. 14, with a bed width of 18ft. and side slopes 
of lin 13. The section was excavated out of the hill 
on one side and built up as an embankment on the 
other, using a Ransome and Rapier electric-driven 
shovel and a dragline, each of 14 cubic yard capacity. 
In an article in our issue of Mareh 25th, 1932, 
the method of working was fully described. The 
static water level is 646ft. above O.D. throughout, 
but the invert is Jaid on a gradient of 1 in 3200, 
giving a fall in water surface under maximum load 
conditions of 44ft. at the forebay and a depth at the 
same place below the static water level of 15}ft. 
Throughout its length the aqueduct, which is illus- 
trated by two tone engravings opposite, is lined 
with reinforced concrete slabs, varying in thickness, 
according to the nature of the supporting material, 
between din. and 12in. Contraction joints are placed 
at 30ft. intervals and traps for collecting grit or small 
stones, with scour valves, are provided at three points. 
In addition to the actual work of cutting the aqueduct 
and concreting it, a private road bridge with a span 
of 55ft. and three access bridges with spans of 55ft. 
to 65ft., were built across it. 





THe Foresay. 

For a distance of about 600ft. before the forebay 
is reached, the aqueduct gradually widens, making a 
sinall reservoir sufficiently large to store the water 
necessary to meet sudden changes of load. The invert 
is at a level of 630-45ft. above O.D. near the screens, 
and slopes at 1 in 3 to the floor level at the screens 















































at the entrance to the concrete forebay structure. ! screens, and with its invert at level 619ft. above O.D., 
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FiG. 12—SECTIONAL VIEWS OF FOREBAY STRUCTURE 


In the tone engraving, Fig. 8, this slope is hidden | there is a sump from which an 18in. scour pipe buried 
and water lying on the invert of the aqueduct | in the floor leads off. Beyond the screens—see the 
at a higher level is responsible for some rather puzzling | drawing, Fig. 12—the water passes through stop log 
reflections. The forebay structure itself is of concrete, | openings and control gates to the two pipe lines which 





Fic. 13--TUMMEL POWER - 


can be lifted for cleaning or replacement by a gantry | vals of 32ft. ; é 
running on rails above them. Just in front of the | we published in our issues of August, 1931, it will 
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carry it to the power-house in the valley below. For 
the protection of the works below the forebay the 
control gates are provided with automatic trip gear 
operated by the velocity of the water in the pipe line, 
so that should any dangerously rapid flow begin to 
take place owing to a break in the pipe line the gates 
will close. Examination of the drawing will show by- 
pass pipes to fill the pipe lines before the forebay 
gates are opened. “At the upper ends of the pipe lines 
air vents are provided to admit air when the forebay 
gates are closed during the running of the plant. 
These pipes are shown in the line engraving. 
























































Pree LINEs. 


The two steel pipe lines are each 12ft. 6in. in dia- 
meter. 


They are carried by roller bearings at inter- 





HOUSE AND PIPE LINES 
If reference is made to the articles 


be found that the pipe line to the Rannoch power 
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station was supported by roller bearings precisely 
similar to those used for the Tummel pipes. But on 
account of the greater size of the latter pipes it was 
necessary to provide twin sets of bearings arranged as 
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shown in the drawing, Fig. 18. These roller bearings 
are of the usual bridge pattern consisting of four 
rollers, 6in. in diameter and 3ft. long. The load on 
each bearing is 75 tons, which is carried on concrete 
pedestals. Pipe sections were despatched in half- 
round pieces, 8ft. long, and were welded together at 
the site into complete rings. These 8ft. long rings 
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FIG. 14—-SECTIONS OF AQUEDUCT 


were then hauled up the hill, placed in position and 
welded to that part of the pipe which had already 
been laid in position. All the joints have been made 
with external butt straps. The shell of each pipe 
is 3in. thick throughout, and is stiffened at 8ft. 
intervals by angles and at each support by rings of 
channel section. There is one intermediate anchorage 


closed by a servo-motor. Beyond each butterfly 
valve a breeches pipe divides the flow of the water 
between the two runners of each turbine. 


PoOWER-HOUSE, 


The power-house, which is illustrated by a tone 
engraving —Fig. 11—and in section in the line engrav- 
ing, Fig. 15, is a structure 175ft. long by 75ft. wide, 
with a height above generator floor level of 55ft. 
It is a steel-frame building, with concrete block- 
work walls of smooth and rock-faced types. The 
arrangement of the machinery within the building is 
symmetrical. The two generating sets are in line, the 
two turbines being adjacent in the centre and the 
generators at the outer ends. This arrangement keeps 
the turbine draught tubes and tail-races together, and 
gives a better lay-out for the two pipe lines. Each 
turbine is of the horizontal Francis type, with double 
runners and a twin spiral casing designed by Boving 
and Co., Ltd. The two runners of each turbine are 
mounted on a horizontal shaft, which is direct coupled 
to the generator shaft. These turbines, together with 
the butterfly valves at the bottoms of the pipe lines, 
were fully described and illustrated in our issue of 
April 7th, 1933. Each set rotates at 300 r.p.m., and 
develops 24,000 B.H.P. Current is generated at 
11,000 volts, 50 cycles, three-phase, in B.T.H. alter- 
nators, and on leaving the power station it passes 
through the sub-station into the 132-kV transmission 
line from the Rannoch power station. 

After its discharge from the turbines the water 
flows into the river Tummel along a short tail-race, 
over which a reinforced concrete bridge to carry the 
public road has been constructed. This bridge, 
which is of the flat slab type, has two spans, each 
22ft. 6in. long. Just before the tail-race joins the 
river the water passes through a screen composed 
of flat steel bars arranged vertically and spaved by 
washers. The object of this screen is to prevent fish 
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FiG: 15—-SECTION THROUGH POWER - HOUSE 


in the pipe line, and expansion joints are arranged 
immediately below this anchorage and below the 
forebay. Manholes have also been provided at suit- 
able points, so that access may be obtained to the 
interior of the pipe. Close to their entry into the 
power-house the two pipes are reduced in diameter 
from 12ft. 6in. to 10ft., and advantage has been taken 





FIG. 16—ELECTRICAL CONTROL BOARD 


of this reduction to install a Venturi tube for measur- 
ing the quantity of water flowing and registering it on 
instruments in the power house. Ten-foot diameter 
butterfly valves of a novel design, which we described 
in our issue of April 7th, 1933, intervene between the 
Venturi meters and the turbines. Should the velocity 
of the water in the pipe exceed a predetermined 





amount, these butterfly valves are automatically 


finding their way into the tail-race and encourage 
them to proceed up stream. 

An overhead electric travelling crane of 120 tons 
capacity is installed within the station. It is carried 
on gantry girders of 28ft. 6in. span. The central 
spans, however, with the object of providing a clear 
floor space below, have a length of 57ft. An auxiliary 


water turbine alternator set with a capacity of 
500 kVA is situated on the north side of the power- 
house. It provides current for lighting and power 
purposes within the station. On each side and under 
the power station there has been formed a culvert to 
carry down water from the pipe lines to the river. 
Suitable pipes and by-pass valves are arranged on the 


the purpose of draining away all the water when 
examination or repair is necessary. The main contro! 
panels and electrical switchgear are arranged on a 
gallery on the south side of the station. One of the 
most interesting features among the controls is a 
hydraulic control panel somewhat after the style of the 
signal indicators in a railway signal cabin, in which 
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Fic. 18 -PIPE LINE ROLLER BEARINGS 


dials showing the water level of Loch Rannoch, the 
gate openings on the control weir gates, aqueduct 

gates and intake dam gates ; the water levels of the 
intake dam reservoir, aqueduct below intake forebay 

and tail-race are all arranged in their correct relative 
positions on a diagrammatic lay-out of the scheme 
from the control weir to the power-house. Thus the 
chance of an error being made by the reading of the 
wrong dial is very much minimised. Dials also show 
the readings of the Venturi meters so that on this onv 
panel the whole “ story ” of the hydraulic side of the 
development can be seen at a glance. It is, of course, 
from the power station that the whole of the works 
comprised under the Tummel development are con- 

trolled. 

TRANSPORT AND EMPLOYMENT. 

Work on the Tummel development was begun in 
the spring of 1931, and the power station had begun 
to supply current by November, 1933. All the 
material necessary for carrying out the works was 
brought from the nearest station at Struan, on the 
L.M.S. Railway, 11 miles from Tummel Bridge. The 
road from the station was not by any means suited 
for use by heavy traffic. Its foundations were weak 
and fifteen small bridges and a large number of 
culverts had to be strengthened. For 5 miles it has 
an average gradient of 1 in 15,.and during the winter 
months heavy transport was liable to interruptions 
owing to the collection of snow and ice. Over this 
road, unsuited as it was, the whole of the material 
had to be hauled by motor lorries and trailers. The 
heaviest loads of all, such as the power-house steel 
work, turbine casings and rotors, transformers, &c., 
were hauled by sub-contract with Coulson and Co., 
Ltd. The transformers at 75 tons each were the 
heaviest single pieces, and they were brought to site 
on a trailer weighing 35 tons, carried on seven axles, 
and hauled by three 15-ton tractors. A new steel 
bridge consisting of a 45ft. span and a 60ft. span, 
with steel trough flooring, was built across the 
Tummel River. 





FiG. 17—INTERIOR OF 





turbine and pipe line sides of the butterfly valves for 


In the case of work like that under discussion, 





POWER - HOUSE 


which is carried out more or less ‘ in the wilds,”’ it 
is necessary to make special provision for the 
employees. The main camp at Tummel Bridge 
provided accommodation for a maximum of 500 
labourers, who were housed in twelve timber huts 
heated ‘electrically. There were also separate huts 
for the tradesmen, sub-contractors, &c., drying sheds, 
ablution huts, and other necessaries. For the time, 
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in fact, the place became a temporary town for there 
was a store at which food could be bought, a licensed 


canteen, a recreation hall, in which a 


** talkie ” cinema 


show was given weekly, billiard rooms, libraries, 


and facilities for 


other entertainments. 
ground was constructed near the camp. 


A sports 
As is usual 


nowadays, great attention was paid to the health of 
the men, and a qualified medical orderly resided in 


the camp. 


Plant. 
Large and small sluice gates .. 
Keinforeing fabric for aqueduct 


Main pipe line to power-house 


Venturi meters and water level 
recording instruments 

lurbines and governors . . 

\lternators and Switchyear 


120-ton electric overhead crane 
Power-house steelwork 
Construction Plant ; 


Steam and electric 
and diggers .. 


— s 


Cableway at Didnslactal dam 
Stone crushers. . 


The principal contractors were as follows : 


Suppliers of plant. 
Glenfield and Kennedy, Ltd. 
British Reinforced Concrete 

Engineering Company, Ltd. 
South Durham Steel and Iron 
Company, Ltd. 


British Pitometer Company, 


anc 
Standard Telephone Company. 
Boving and Co., Ltd. 
British Thomson - 
Company, Ltd. 
Vaughan Crane Company. 
Ltd. 


Houston 


A. and J. Main and Co., 


Ransomes and Kapier, Ltd. 
J. M. Henderson and Co., Ltd. 
Robt. Broadbent and Son, Ltd. 





Heavy haulage Coulson and Co., Ltd. 








A Self-Cleaning Rotary Strainer. 


water strainer illustrated herewith 
has been designed by Mr. James Peebles in collaboration 
with Glenfield and Kennedy, Ltd., of Kilmarnock, to 
meet the growing demand for a machine which is entirely 
automatic in its action, and which eliminates manual 
cleaning. Particular attention has been given to robust- 
ness and compactness of design, and there are no intricate 
and delicate parts. 

As our engraving shows, the machine consists essentially 
of a revolving drum, having on its periphery wire gauze 
of any desired degree of fineness, supported from a central 
bearing by radial spokes. 

The drum is rotated at about six revolutions per hour 
through double-reduction worm gearing by a small water 


THE new rotary 














PEEBLES WATER STRAINER 
motor. The screen is usually cleaned every ten minutes, 
but the time can be increased or decreased as desired, 


depending on the quality of water being dealt with. 

The water enters the lower part of the drum through 
a short length of pipe built into a concrete wall separating 
the screen chamber from the intake side, and flows through 
the wire gauze to the outlet pipe. Any impurities or 
foreign matter entering with the water are trapped inside 
the screen, and carried up by longitudinal ribs to the top 
of the revolving drum, where, under the action of external 
water jets, and, in some cases, a suitable brush, they are 
dislodgea from the mesh and falls into a trough held 
stationary inside the drum. The exhaust from the water 
motor and the water from the cleaning jets flows into the 
trough with the debris, which is seoured to waste or to the 
usual compensation water discharge. No foreign matter 
can pass through the rotary strainer as the machine is 
always interposed in the waterway, and the clearance 
between the revolving drum and the built-in frame is 
less than the mesh of the screen. The small quantity of 
water for driving the water motor requires to be at a 
pressure of 5 lb. to 10 1b. per square inch, and it is rarely 
that this is not available, even at reservoir intakes, where 
a small spring can usually be found on the hillside. The 
cleaning arrangements may be either simple water jets, 
or a spray pipe and a suitable brush, the type adopted 
depending upon the kind of impurities encountered. 

The rotary strainer illustrated is a standard unit, and 
has a normal capacity of 4 million gallons per day. Where 
larger quantities have to be dealt with, larger sizes are 
supplied, or two or more of these machines are installed 
in parallel, with the advantage that only machines actually 
required are operated, the remainder being in reserve 
to deal with peak flows. 

The strainer can be accommodated in a chamber 8ft. 
by 6ft., in which case the inlet pipe is 24in. diameter, and 





Vertical and Horizontal Plano 
Milling Machines. 


We illustrate an open-sided horizontal and vertical 
plano milling machine constructed by Kendall and Gent 
(1920), Ltd., of Manchester. With regard to the bed, the 
table, arm, and pillar, it is probably sufficient to say that 
in general design and material they follow the best modern 
practice. Pressure lubrication is provided to the slide 
ways, and swinging guards are carried on each end of the 
table to protect the ways from falling cuttings. 

The table is traversed by hand or by self-acting feed 


motor operated by push button control on the front 
of the machine. Electric limit switches: prevent over- 
running. 

The vertical saddle has hand and variable self-acting 
feed, and its weight is taken on hardened and ground 
nitralloy steel strips to reduce frictional resistance. Nine 
changes of speed are provided, ranging from lin. to 12in. 
per minute. A clutch enables the power feed to be thrown 
out when hand adjustment is required. 

A horizontal saddle is mounted on the vertical slides of 
the upright and counterbalanced. Hand adjustment is 
effected by a steel screw and pilot handle with micrometer 
adjustment. The gearing for driving the spindles is 
mounted on ball bearings and arranged in three series, 





























| 
KENDALL AND GENT OPENSIDE PLANO - MILLING MACHINE 


which has a rapid power motion for setting purposes. 
The motion is effected by a long worm engaging with a semi- 
circular rack, the thrust being taken by heavy ball washers. 
| The rack and worm are cast in pressure moulds in order to 
secure close-grained castings of high tensile strength. 
The hand wheel is at rest when the rapid traverse is 
employed. The table is controlled by @ single joy-stick 
lever which prevents conflicting motions being in use at 
the same time. An adjustable automatic stop is provided. 

The feed motion to the table and vertical saddle is 





high, medium, and low, and controlled by a single lever 
which, in conjunction with the nine-speed gear-box on 
the arm, gives a range of spindle speeds of 20 to 1000 r.p.m. 
in twenty-seven changes. The starting and stopping of 
the spindle is controlled by a push button pendant from 
the operator’s position. 

The spindles are of heat-treated high-tensile steel, six 
splined, the lower bearing being carried in a sleeve and 
mounted on ball and roller journal bearings. Fine micro- 
meter adjustment is provided to the spindles by a worm 




















FRONT VIEW OF BED 


derived from a constant-speed reversible motor, coupled 
direct to a feed box containing nickel-chrome steel gearing 
having automatic lubrication. This box gives a 12-to-1 
range of feed, viz., lin. to 12in. per minute in nine changes, 
the feeds being selected at the front of the machine by 
direct reading. The whole of the drive, including the 
motor, is enclosed in a cast iron case. A green light shows 
when the feed motion is in action, and to meet any emer- 
gency the whole control may be put out of action by a 
kick-out switch. 





the outlet for the debris 6in. diameter. 








The arm is moved vertically by a separate reversible 





SHOWING CONTROLS 


and wheel and pilot handle. Quick hand motion is also 
fitted. The gear-box is driven by a constant-speed motor 
through worm gearing to nickel-chrome steel gearing 
mounted on six-splined shafts running on ball bearings, 
and the changes of speed are effected by simple movement 
of hand levers. 

The three motors for the drive and feed motious are 
electrically interlocked so that in the event of the failure 
of the spindle driving motor the saddle and table feeds are 
instantly put out of action. When, however, the table 
motion is required for setting purposes a special switch can 
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be operated, enabling adjustment to be made whilst the 
spindle remains stationary. 
The principal dimensions of this machine are as follows : 


Diameter of spindle for 


driving part Gee’ Gi 
Maximum height under 
face cutter .. . 36in. 


Size of table .. .. ft. wide by 6ft. long 
Spindle speeds in twenty - 
seven changes a 
Self-acting feed to saddle 
on cross slide es 
Self-acting feed to table 
Rapid traverse motion to 
table issih est Ras 


20 to 1000 r.p.m. 


lin. to L2in. per minute 
lin. to 12in. per min. in nine changes 


200in. per minute 








Geared Motor Units. 


ELECTRIC motors fitted with a speed-reduction gear-box, 
and forming a single unit, as shown in the accompanying 
illustration, have been introduced by Higgs Motors, Ltd., 
of Witton, Birmingham. The motor may be a flange- 
mounting squirrel-cage, repulsion-start induction motor, 
a D.C. machine, and the totally enclosed gear-box 
which it is connected may give a double or triple 
reduction. The spur gear wheels, which are accurately 
machined, run in oil, and the slow-speed shaft runs in 


or 


to 














GEARED MOTOR UNIT 


bearings of ampie dimensions. Oil flingers and glands are 
titted to the motor and driving shaft, and are claimed 
to avoid oil leakage. On the fine-grained cast iron casing 
there is only one joint which is sealed by a deep, circular 
spigot. Oil filling and draining plugs and an oil level 
indicator are fitted to the units, which are supplied with 
motors with capacities up to 1 B.H.P. at 1425 r.p.m., 
with reduction gear giving a speed of 28 r.p.m. on the 
lower outputs. A motor of lower output and speed may 
be fitted with a corresponding reduction in the final 
shaft speed. Designed for continuous operation, the units 
are said to be silent in operation. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Union’s Coal Resources. 


THe Union Fuel Research Board, in its annual 
report, expresses the opinion that a comprehensive survey 
of the coal resources of the Union is a matter of national 
importance, not alone to determine with a reasonable 
degree of accuracy what those resources are, but to obtain 
reliable data as to the quality of the coal and its suitability 
for different purposes. Large areas of the country known 
or suspected to be coal bearing have never been accurately 
mapped. In the mapped areas the position and limits of 
the coal measures are usually fairly accurately deter- 
mined, but occurrences, the exact positions of coal out- 
crops, and the thickness of the seams are often lacking or 
only imperfectly known. A detailed chemical and physical 
examination of a large number of representative samples 
is required in order to enable an estimate of the most 
economical methods of utilisation of the coal to be reached. 
The Board also refers in the report to the production of 
power alcohol from maize and other agricultural products, 
and repeats a former warning that the production of 
alcohol on a large scale should only be undertaken after 
the most exhaustive investigations. The success of any 
such scheme would be largely dependent upon whether 
the alcohol could be produced without Government 
assistance, and this could only be determined after ascer- 
taming if a demand for industrial power alcohol and the 
various by-products existed or was likely to be created in 
the near future. On the information at its disposal the 
Board is not prepared to recommend any form of Govern- 
ment assistance in order to encourage the establishment 
of an industry for the manufacture of alcohol in the 
Union. Speaking in Parliament a couple of weeks back, 
the Minister of Commerce and Industries was equally dis- 
couraging in regard to such an industry. He pointed out 
that on the costs of one of the schemes put before Parlia- 
ment, which contemplated using 2,560,000 bags of maize 
and producing 28,000,000 gallons of power alcohol, 
3,500,000 gallons of tractor oil fuel, 150,000 gallons of 
fusel oil, 45,000 gallons of maize oil, 1,500,000 bags of dry 
distillers’ grain, and 150,000,000 Ib of dry ice, the company 
would have to charge 1s. 8d. per gallon for petrol at certain 
stations in the Transvaal. It would cost 11}d. a gallon to 


produce power alcohol at factory, and on top of that 
there would be railway charges and handling and dis- 
tributive costs in other parts of the Union. Against that 
petrol can be landed in this country at 4d. per gallon. The 
scheme, said the Minister, was unsound and uneconomical, 
and he could see no hope for an industry of that sort. 
These opinions of the Board and of the Minister would 





appear likely to kill any plan for the production of power 
alcohol from maize, but as far-as can be ascertained there 
are two or three companies (at least one each in Rhodesia 
and the Union) which intend to proceed with their projects. 


$1,000,000 for Table Bay Docks. 


The large sum of £1,000,000 is being allotted for 
the improvement of facilities in Table Bay Harbour. The 
work will not be completed for about three years. Much 
of this amount will be spent on the equipment of the new 
dock so as to provide accommodation for the larger 
vessels which will be trading regularly to the port very 
soon ; in fact, there are a few vessels of a tonnage exceed- 
ing 20,000 tons already in regular service. The Union- 
Castle Company has five mail boats of from 19,000 to just 
over 20,000 tons each already running between South 
Africa and London, and the new Italian line has just put 
on two big boats, one of 21,000 tons and the other of about 
23,000 tons. As there are only three or four berths which 
can accommodate vessels of this size in the old docks, it 
is imperative that some deep-water berths should be pro- 
vided in the new docks, which have an area of over 
160 acres. The necessity for providing berths for bigger 
ships than Cape Town has hitherto had in its docks will 
become yet more urgent within the next two years, when 
the two new Union-Castle mail boats, each with a tonnage 
of 25,000 tons, will be completed and will be put into com- 
mission. The length of these new boats is so much greater 
than that of those at present running that to berth them at 
any of the quays in the old dock would be highly dangerous 
owing to the extent to which they would overlap the 
quays. Only in the new dock can satisfactory quay 
accommodation be provided. Accordingly a sum of 
£120,000 has been earmarked for the continuation of the 
work of widening the South Arm, while for additional 
deep-water berths in the new basin £553,500 has been 
allotted and £275,000 for the construction of a_pre- 
cooling store in the docks, mainly required for the rapidly 
growing fresh fruit export trade. 


Vaal-Hartz Irrigation Scheme. 


The Vaal-Hartz irrigation scheme, which is now 
under way, has captured the imagination of the country 
owing to its vastness. It is expected to transform the 
countryside, as land on both sides of the Orange River 
will be brought under cultivation for a distance of over 
300 miles from the big dam near Viljoendrift down to the 
diversion dam above the railway bridge at Fourteen 
Streams. The Minister of Lands states that it will give 
employment to nearly 5000 men for five or six vears. As 
landowners advanced the price of the land required by 
Government by as much as 400 to 500 per cent., an 
appropriation Bill has been passed and compensation is 
limited. 


New Steel Works Statistics. 


The South African Iron and Steel Industrial 
Corporation produced its first steel early in April and, 
with the exception of two rather unfortunate gassing 
accidents, has been working smoothly. Being a concern 
entirely financed, so far, by Government to the extent of 
six millions, it is in the fortunate position of having the 
Government Departments as practically compulsory 
purchasers. It is therefore not surprising to find that the 
directors claim to have had orders placed in the Union 
which ensure that over 100,000 tons of iron and steel 
products from the works will be taken each year. Sixty 
to seventy thousand tons will be utilised by the Union 
Railways for sleepers, rails, and sections. Galvanised iron 
sheets will be sold to Baldwin, Lysaght and Co. and will 
be used for internal consumption in the Union. Of the 
by-products, a two years’ contract has been entered into 
with certain oil companies for all the benzol produced. 
The African Explosives and Industries, Ltd., has a con- 
tract for ammoniacal liquor for three years, and this 
year’s output of creosote oil has been sold to the railways 
by tender. It is stated that the contract for steel with the 
railways stipulates that the price must not be above that 
of similar imported products. If this is strictly enforced 
there will be difficulty in making revenue and expenditure 
meet. The following statistics have been published to 
stress the size of the undertaking :—Area of the ‘ Iscor ” 
Works site, over 1000 acres; length of railway track in 
the works, 20 miles ; annual amount to be paid in salary 
and wages, £300,000; number of personnel employed, 
1240; annual railage to be paid on coal, £140,000; 
annual railage on iron ore, £80,000. The total installed 
motor horse-power is approximately 60,000. The Iscar 
power station contains three Yarrow water-tube boilers 
each 40,000 Ib. to 50,000 lb. per hour evaporation ; three 
turbo-alternators, each 4600 kW ; coal consumed at coke 
ovens, 300,000 tons ; coke produced, 188,000 tons. The 
blast-furnace will consume 180,000 tons of coke, 335,000 tons 
of iron ore, 90,000 tons of dolomite and limestone, ; and 
will produce 180,000 tons of pig iron. The steel works will 


consume 150,000 tons of pig iron and 30,000 tons. of 


Thabozimbi ore, also 30,000 tons of mill scrap, and will 
produce 180,000 tons of steel ingots. These ingots will be 
consumed by the rolling mills in producing 150,000 tons 
rolled steel and 30,000 tons of mill serap. The by-products 
which will accrue are :—Coke oven gas (daily), 8,000,000 
cubic feet; 25 per cent. ammonia, 720,000 gallons ; 
motor benzole, 630,000 gallons; heavy and solvent 
naphtha, 180,000 gallons ; road tars, 1,750,000 gallons ; 
creosote oils, 400,000 gallons ; light oils, 180,000 gallons ; 
slag, 90,000 tons (for road metal macadam and concrete) ; 
blast-furnace gas (daily), 100,000,000 cubic feet. It is to 
be noted that the works, in order to provide interest on 
the capital at even the low figure of 4 per cent., will 
require £250,000 per annum, which will mean £1 13s. on 
the 150,000 tons of rolled steel to be produced. Wages 
and railage on coal and iron ore total £520,000 and add 
another £3 9s. per ton to the cost of the rolled steel, and 
then there is the cost of coal and iron ore and many other 
items. The blast-furnace’s first tap of molten pig iron 
was on March 8th last. The first test rails (96lb. rails) 
were rolled on March 20th, and the first sleepers on March 
22nd. Since then test rollings on various other sections 
have been made and production for sale started on 
April 12th. The production of steel from pig iron started 
on April 5th. Up to May 18th 114,000 gallons of motor 





benzole had been produced, of which 99,500 gallons had 
been sold. Of 85,000 gallons of creosote produced 
57,500 gallons had been dispatched and 45,000 tons of 
coke had been produced. Pig iron produced amounted to 
23,600 tons, of which 5000 tons had been kept in stock and 
the rest used for conversion into steel or sold to foundries. 
The amount of steel hitherto produced was 12,500 tons, 
and of this 3500 tons had been rolled into blooms, billets, 
and rails. When the works have settled down to full pro- 
duction from 1200 to 1300 men will be employed. The 
sheet works which are to be erected will be capable of pro- 
ducing 35,000 tons per annum and between 400 and 500 
men will be employed there. All labour is white labour. 
The cost of the sheet works is estimated at £500,000. The 
establishment of a foundry is also ynder consideration. 








The Quarter’s Shipbuilding Returns. 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the end 
of June last show that in Great Britain and Ireland there is 
an increase of 105,702 tons in the work in hand, as com 
pared with the low figures for the previous quarter, and 
also that the present total—587,142 tons—is 299,640 
tons, or 104 per cent., greater than the tonnage which was 
being built at the end of June, 1933. At the end of June 
the tonnage on which work was suspended amounted to 
59,318 tons, being composed entirely of steamers. The 
amount of tonnage in course of construction maintains 
the upward tendency which has been observable in the 
quarterly totals during the last eighteen months. About 
90,000 tons—-15-3 per cent. of the tonnage now being 
built in this country—-are intended for registration abroad 
or for sale. 

The tonnage now under construction abroad*—-629, 108 
tons—is about 31,000 tons more than the work which 
was in hand at the end of March, 1934, and is the highest 
quarterly total recorded since September, 1932. Tonnage, 
included in the total in hand abroad, on which work has 
been suspended amounts only to 1235 tons of steamers 


and 6378 tons of motorships. The leadimg countries 
abroad are ;-—Japan, 137,280 tons; France, 104,500 


tons; Germany, 91,145 tons; Denmark, 66,650 tons ; 
Holland, 54,765 tons; Sweden, 49,025 tons; and Italy, 
47,670 tons. The total tonnage under construction in 
the world* amounts to 1,216,340 tons, of which 48-3 per 
cent. is being built in Great Britain and Ireland and 51-7 
per cent. abroad. The world total shows an increase of 
137,000 tons over the figures at the end of March last, and 
is the highest recorded since March, 1932. 

In Great Britain and Ireland, 146,653 tons were com 
menced during the last three months, showing a decrease 
of 56,359 tons compared with the corresponding total 
for the March quarter. During the quarter ended June, 
1934, 35,954 tons were launched in Great Britain and 
Ireland, an increase of 1115 tons as compared with the 
March quarter. Similar figures for abroad are 125,912 
tons commenced and 113,438 tons launched, showing a 
decrease, as compared with the previous quarter, of 132,136 
tons in the tonnage commenced, and an increase of 
62,175 tons in the tonnage launched. 

Oi! tankers under construction in the world amount to 
thirty-nine vessels of 277,844 ,tons, of which thirteen 
vessels of 101,500 tons are being built in Great Britain and 
Ireland, five vessels of 34,950 tons in Denmark, four of 
26,770 tons in Holland, three of 24,900 tons in Ger- 
many, three vessels of 24,700 tons in Sweden, five of 
23,400 tons in the United States of America, and two of 
19,200 tons in Japan. Of the 587,142 tons under con- 
struction in Great Britain and Ireland at the end of 
June, 279,632 tons consisted of motorships, while at the 
same date the motorship tonnage bemg constructed 
abroad (412,903 tons) was 201,370 tons in excess of that 
of the steamers. The vessels being built.in the world at 
the end of June include four steamers and twenty-five 
motorships, of between 8000 and 10,000 tons each ; two 
steamers and twelve motorships of between 10,000 and 
20,000 tons; and four steamers and two motorships of 
20,000 tons and upwards. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amounts to about 733,000 H.P. This 
figure includes forty-three sets of turbine engines of 
about 595,000 shaft horse-power. The horse-power of 
the steam reciprocating engines (about 138,000 H.P.) 
amounts to 8:8 per cent. of the total horse-power of 
marine engines now being built in the world. The figures 
for oil engines aggregate approximately 817,500 H.P. 
Of the merchant shipbuilding in hand throughout the 
world at the end of June, 915,698 tons, or more than 75 per 
cent., are being built under the inspection of Lloyd's 
Register. Of this total, 555,545 tons, representing nearly 
95 per cent. of the tonnage being built there are under 
construction in Great Britain and Ireland ; while, of the 
tonnage being built abroad, 360,153 tons, or over 57 per 
cent., are being constructed under the inspection of Lloyd's 
Register. 








CATALOGUES. 


GLENFIELD AND KENNEDY, Ltd., Kilmarnock. --Particulars 
of the ‘‘ Peebles ’’ sand washer. 

J. W. JACKMAN AND Co., Ltd., Blackfriars-road, Manchester. 

New abridged catalogue of foundry equipment. 

Bue ComBustion Company, Ltd., 49, Moorgate, E.C.2. \ 
number of brochures on drying plant for various industries. 

HARLAND AND Wotrr, Ltd., North Woolwich, K.16. 
Descriptive leaflet of the Murphy swivel for crane hooks, &c. 

BRAMLEY ENGINEERING Company, Ltd., Leeds. Catalogue 
No. 6 of machinery for working stone, marble, granite, and slate. 

GENERAL Exzorric Company, Ltd., Magnet House, Kings- 
way, W.C.2.—Catalogue Section Z on street lighting equipment. 

Ruston-Bucyrus, Ltd., Lincoln._Announcement booklet 
and a catalogue illustrating and describing the firm’s new 
excavator of §-yard, alternatively }-yard, bucket capacity, 
which has replaced their No. 4 $-yard excavator. 


* Excluding Russia, for which no figures are available. 
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Liverpool and the Atlantic Ferry.* 


By J. AUSTIN, Superintendent Engineer, Cunard Steam Ship 
Company. 


(Continued from page 19, July 6th.) 


Development during the Nineteenth Century.—The pro- 
nounced success of the Cunard Line soon brought forward 
others anxious for a share in this apparently lucrative 
and expanding business. Although the American ship- 
owners still believed in-their wonderful clipper packets, 
which they claimed to be the finest sailing vessels in the 
world, the United States Postmaster-General, seeing the 
advantages of a regular steamship service for the carriage 
of mails, endeavoured in 1845 to make a mail contract 
with an American firm. The Ocean Steamship Company, 
which finally took up the contract, could only raise the 
money to build two steamers, the ‘“‘ Washington ” and 
‘‘Hermann.” The “ Washington” had a tonnage of 
1640 and the “*‘ Hermann ” 1734. They were fitted with 
paddle engines by the Novelty Ironworks. These were 
side-lever machines with 6ft. cylinders and lft. stroke. 
These vessels were full rigged and were good sea boats, 
but had not the speed of the contemporary Cunarders, 
eleven days being the best passage they could make. A 
fortnightly service between New York and Bremen, 
touching at Cowes, was maintained by them. 

In consequence of the running of the steamers of the 
Ocean Line, the Cunard Line saw the necessity of a direct 
service to New York, which was obviously becoming the 
centre of American business. The British Post Office 
authorities also saw this point of view, and accordingly 
came to a new agreement with the Cunard Line to main- 
tain a weekly service from Liverpool, running direct to 


accommodation. Though the sailing ship was still to 
remain a powerful factor for many years, the horrors of 
the emigrant ship were first overcome by these four 
Cunarders and the Inman Line “ City of Glasgow.” It 
is interesting to record that the original idea for third- 
class emanated from a Glasgow engineer named Tod, 
who was one of the builders and who had sailed as an 
engineer on one of the cross-Channel passenger steamboats 
between Scotland and Ireland. 

It was not until 1856 that the Inman Line made New 
York their terminal port in America, the sailings prior 
to this all being to Philadelphia. In the meantime the 
Cunard and Collins lines were having a great struggle 
for supremacy. The success of the Americans caused the 
British Post Office to insist on a general overhaul of 
Cunard contracts, and a new service began on April Ist, 
1850. A further improvement in tonnage was demanded, 
in return for which the mail contract was to last twelve 
years. Speed was important, always being a point of 
strong public appeal. The “ Pacific ’’ of the Collins Line 
took the westward record from the Cunard ‘“ Acadia,” 
which had held it for two years. The “ Pacific” did a 
passage of 3078 knots in 9 days 20 hours 26 minutes, which 
represented an average speed of 13 knots. This record 
stood until 1864, when it was beaten by the Cunard 
“* Scotia.” 

After long and severe competition the Collins Line 
made their last sailing from Liverpool in February, 1858. 
Two years previous to this another competitor had emerged 
when the Bremen Senate approved the charter of a new 
company which eventually grew into the Norddeutscher 
Lloyd. This company was formed by combining three 
small companies, the Weser Hunte Company, the Inter- 
weser Company, and the Oberweser Company. On June 
19th, 1858, their first steamer, the ‘ Bremen,” was 








proved so successful that she was rapidly followed by 
others, each of about 3500 tons, and capable of carrying 
about 1000 steerage passengers in addition to cargo. 
Their later ships, built in 1870, for their New York service, 
were the first Atlantic steamers to be fitted with com- 
pound engines, the working steam pressure being 70 |b. 
per square inch. 

The year 1869 saw the Inman Line participating for 
the first time in the British mail contracts, and the 
launching of the last of the specially built passenger 
sailing packets, the 1600-ton Black Ball packet “‘ Charles 
H. Marshall.” ’ 

The name White Star will always be associated with the 
finest clipper ships in the Australian trade, Pilkington 
and Wilson being the owners of the fleet. In i867 Mr. 
T. H. Ismay, of Liverpool, purchased the house flag 
and goodwill of this company for a very small sum. He 
went into the trade with the remnants of their fleet and 
met with considerable success. After forming a partner- 
ship under the name of Ismay, Imrie and Co. with two 
other Liverpool shipowners, Mr. William Imrie and Mr. 
Hamilton Fletcher, Mr. Ismay arranged with them to 
form a company to take over the White Star Line with 
its house flag, as a nucleus for the formation of a Trans- 
atlantic line. Accordingly, the Oceanic Steam Navigation 
Company was formed, and in 1871 the new company 
started operations on the North Atlantic with the 
** Oceanic,” ‘‘ Atlantic,”’ “‘ Baltic,” and “‘ Republic,” the 
first named being the pioneer. They were all sisters, and 
were built by Harland and Wolff to novel ideas, being 
iron four-masted single-funnel steamers with extreme 
length in proportion to their beam, 420ft. long by 40ft. 9in. 
beam, with a tonnage of approximately 3700. Maudslay, 
Son and Field, on the Thames, supplied the machinery, 





which consisted of tandem compound engines and ten 


TABLE I.—Growth in Size, Power, and Speed of Cunard Steamers, 1840-1914. 
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j | | | | | | | Fuel Aver- 
| | Depth | Paddle | Diam. | No. consumption.! age 
Ship. Year Builders. Gross | Length. |Breadth.| of | Draught) or Type of Engine. : of (Stroke| Type of | Working) of |K.p.m.| Horse----- | Speed 
Built. | Tonnage | Hold. Screw | ; Cyl. | | oiler. | Pressure, ae | power} Per Per | Knots 
| | H | | day, |I.H.P.| per 
| | | H | | | Tons.| Ib. | Hour. 
—_— - — —- — --|-— |} —— RSET (ec SOO lee —_———— SS = — ———|—_—_—_ | -— —— a — — - 
| | | | Ft. in. | Ft. in. | Ft. in. | Ft. in. | Inches. | In. | | Lb. /in.? | Coal 
| 
| } | ' | en 
*Britannia 1840 | R. Duncan | 1,139 | 207 0 34 2 | 22 4] 16 10 |Paddle| Simple side lever} 72$ | 82 Flue ao or ae | 740; 38 | 4-79 8-5 
*Hibernia | 1843 | R. Steel 1.422} 219 0| 35 9 |} 3/17 3.) . cs 774 | 90 os 4 | | 1,040] 48 | 4:3 8-9 
*America 9 ea 1,825 | 251 0} 38 0 | 25 | Ae oe ‘ 88} | 96 18 | 4 | 14 | 1,400} 60 | 4-0 10-1 
*Asia | 1850 | Ps 2,226 | 266 0| 40 0 | 27 2 18 9 | . | 964 | 108 9 18 4 | 14 1,800; 75 3-88 12-3 
tPersia | 1855 | R. Napier | 3,300 | 376 0) 45 3 | 31 6; 20 0 1003 | 120 | Tank smoke 24 8 16 | 3,600| 144 | 3:75 | 12-9 
| | | | | | | j tube | | | 
{China | 1862 | 2,629 | 326 0 | 40 54/29 0| 20 0 | Single | Oscillating went 80 | 66 | } 4 | | 2,200} 82 | 3-48 12-9 
| } } screw | 
tJava 1865 | J. and G. Thom., 2,697 | 387 0) 42 6 | 29 0/ 20 0 Two sets simple} 85 | 42 25 4 | 52 | 2,440] 85 | 3-25'| 12-8 
son | | } inverted direct | | | 
+Bothnia 1874 4,556 | 425 0 | 42 0 | 35 0} 20 0 | ‘ | Compound in- | 60and | 54 65 | 8 55 | 3,000] 72 2-24 13-0 
a } : B.P. | . ; : * verted direct 104 wi : Os ee Hine ra 
tServia | 1881 7,391 | 515 0 52 0|40 9; 29 6 a = ; (1) 72 78 90 7 | (SI 9,500} 185 | 1-81 16-5 
i | | (2) 100 
tUmbria | 1884 | J. Elder and Co. 8,127 | 500 0; 57 0 | 40 0 29 104 ms TE}, 7 110 9 62 | 15,000) 316 1-96 | 19-5 
| | | | (2) 105 | | | 
{Lucania 1893 | Fairfield 12,952 600 0 65 0 | 41 6] 29 8 | Twin | Triple inverted | (2) 37 | 69 165 133 d.e., 68 27,650 | 480 | 1-62 21-9 
| screw | direct } (1) 79 | 1 se. | 
é (2) 98 | a ho 
tIvernia 1900 | Swan Hunter | 13,799 | 580 0| 64 3 | 41 6| 32 0] ,, Quadruple in- | 282; 41| 4 210 | 9s.e.) 83 [10,000] 160 | 1-49] 16-0 
‘ | | verted direct | 584; 84| | | | a 
| | ! Oil fuel 
| | i: | per S.H.P. | 
| } |S.H.P.j————_,—___ 
tCarmania | 1905 | J. Brownand Co.| 19,524 | 650 0 72 2 | 44 0O| 33 3 | Triple| Turbine direct 195 | 8d.e.| 180 |18,900 | 268 | 1-32 | 18-0 
| screw | | 5 8.e.) | 
{Mauretania’ 1907 | Swan Hunter 30,696 | 762 2| 88 O | 57 1] 36 24 | Quad. | 195 |23d.e.) 192 \72,000 790 | 1-02} 26-25 
! | screw | 28.6] | 
tAquitania | 1914 | J. Brownand(o. 45,647 | 867 7 > 97 0 49 9) 35 3t) ,, | 195 | 21 d.e.| 182 [ee.oee} 695 | 1-08 | 23-50 
} ' { | { 
* Wood. + Iron. t Steel d.e., double-ended. s.e., single-ended. 


New York one week and to Boston by way of Halifax 
the next. 

It is interesting to note that at this period, in 1847, 
there was started in a very modest way a sailing packet 
company which was destined to become one of the main 
competitors of the British companies, the Hamburg- 
Amerika Line. Their first ship, the ‘‘ Deutschland,’’ was 
designed rather as a carrier than for speed, but con- 
trived to make her maiden passage from Hamburg in 
forty days. Her gross tonnage was 700, with accommoda- 
tion for twenty passengers in cabins and 200 in her 
*tween decks. 

Another American company, the Collins Line, was 
founded in the United States in 1848, and commenced 
business in 1849 with four paddle steamers, the “‘ Arctic,” 
‘* Baltic,” ‘‘ Atlantic,” and “ Pacific.’ Each had side- 
lever engines with balanced poppet valves and four 
vertical tubular boilers, and their passenger accommoda- 
tion was a great advance on the existing Cunarders. 

A year later, the Inman Line, a Liverpool company, 
which for torty-two years was to be one of the main com- 
petitors of the Cunard Line, started its career with the 
steamer “ City of Glasgow,” which sailed from Liverpool 
to Philadelphia on December 11th, 1850. This vessel was 
a remarkable one in many ways. As well as being the 
most comfortable emigrant carrier afloat at that time, 
she was the first Transatlantic vessel to be fitted with a 
screw propeller. The Glasgow firm of Tod and MacGregor 
built her as a speculation. Her dimensions were 227ft. 
long by 32ft. beam and 1610 tons by builder’s measure- 
ment. She had two beam engines totalling 350 nominal 
horse-power geared to a single shaft with a propeller 12ft. 
in diameter and 18ft. pitch. The steam cylinders were on 
one side of the ship and gearing, which increased the pro- 
peller speed by three to one, on the other side, with the 
beams crossing the keel line. Three flue boilers working 
up to 10 Ib. per square inch pressure supplied the steam. 
The machinery was heavy for its type, weighing 428 tons. 
Accommodation was provided for fifty-two first-class, 
eighty-five second-class, and 400 third-class passengers ; 
third-class passengers not having previously been’ carried 
in steam vessels. She also had stowage for 1200 tons 
of cargo. 

The Cunard Line rapidly followed the example of the 
Inman Line, and built four vessels with third-class 





* The Institution of Mechanical Engineers, Liverpool Summer 
Meeting, June 26th. 





dispatched to New York. From the inauguration of their 
Transatlantic services there was keen rivalry between 
the Norddeutscher Lloyd and the Hamburg-Amerika 
Line, a rivalry which continued until the fusion of the 
companies took place several years ago. 

The same year as the Norddeutscher Lloyd commenced 
operations, a French firm named Marziou came to an 
agreement with Napoleon III to maintain a service from 
France to New York and the West Indies. Ultimately 
they had to abandon the contract, but it was taken up 
by the now well-known Compagnie Générale Transat- 
lantique, who, in 1864, decided to open a service to New 
York. It was started by the new iron paddle-steamer 
‘* Washington,”’ built by Scotts, of Greenock, of 3400 tons, 
and with engines of 900 H.P. 

Meanwhile, the Inman Line began to go well ahead. 
In 1860 it increased its Transatlantic service to a weekly 
one. From 1866 its ships ran twice a week through the 
busy months and three times a fortnight in the winter 
season. This company had taken the Collins Line 
sailing date, and also had the American mail connection. 

The year 1863 saw further developments in the 
Transatlantic services. In this year a syndicate of 
Liverpool shipping men formed the National Steam Navi- 
gation Company to run vessels between Liverpool and 
New York. They built four ships, primarily intended 
for cargo and steerage passengers. In the same year 
Messrs. Williams and Guion, owners of the Black Star 
sailing packets, finding that the sailing ships were not as 
immune from the attentions of the Confederates as steamers, 
and that their business was being seriously affected by 
the carrying of steerage passengers by the Inman, National, 
and Cunard lines, entered into an agreement with the 
Cunard’and National lines to supply them with emigrants 
instead of carrying them in their own packets. This 
agreement lasted three years, when the company decided 
to enter the steamship-owning business themselves. 

Messrs. Williams and Guion, after building up a great 
emigration organisation, commenced in the. steamship 
business in 1866, with a company registered as the Liver- 
pool and Great Western Steamship Company, popularly 
called the Guion Line. Nearly all the shareholders were 
American, but the company was British, and all their 
steamers were built in British yards. Mr. Williams 
managed the affairs of the company in New York, and 
Mr. Guion in Liverpool. Their first ship, the iron screw 
steamer, ‘‘ Manhattan,” built by Palmers on the Tyne, 








boilers and was considered to be very economical in only 
burning 58 tons of coal per day when doing 14 knots speed. 

The ‘“‘ Baltic,” which was an improvement on the 
“* Oceanic,”’ on her maiden voyage, tested her speed against 
that of the Inman liner “ City of Paris” and beat her by 
five hours. These vessels established themselves so firmly 
in the favour of the Atlantic traveller, due to their com- 
fort and speed, that the White Star directors decided to go 
a step further and built the “‘ Britannic ” and ‘‘ Germanic.”’ 
These ships held the speed record until, in 1879, the Guion 
liner “ Arizona ”’ took it from them. 

In 1883 the Guion Line added to their fleet the screw 
steamer ‘‘ Oregon” of 7375 tons, but due to financial 
difficulties this vessel was sold the following year to the 
Cunard Line. Shortly after her purchase she reduced the 
Atlantic crossing to under 6} days. During 1884 the 
Cunard Line added two notable ships to their fleet, the 
““ Umbria” and “ Etruria,” the last of the single-screw 
Atlantic passenger liners. Built by John Elder and Co., of 
Glasgow, they were designed to serve, if required, as 
auxiliary cruisers, and upheld the name of the Cunard 
Line on the North Atlantic for many years. During the 
next ten years a period of severe depression was expe- 
rienced and there appeared to be more shipping lines 
engaged in the trade than it could support. 

In 1886 the Inman Line went into voluntary liquidation 
and sold the line to the Inman and International Steam 
Ship (Red Star) Company, the Inman Line steamers 
remaining under the same management. In the early 
‘nineties the U.S. Post Office entered into a mail-carrying 
agreement with the Inman Line, which really acknow- 
ledged this line as an American concern. Their two ships 
the “City of New York” and “City of Paris’’ were 
transferred to the American flag, and dropping the “ City 
from their names were afterwards known as the ‘* New 
York ”’ and “ Paris.”’ The Guion Line, which had been in 
difficulties for some time, sold two of their ships, the 
** Alaska ’ and “‘ Arizona,” in 1894. The National Line, 
about the same time, was also declining rapidly. In these 
somewhat discouraging circumstances the directors 
had the courage to take a very definite step and brought 
out in 1893 the twin-screw steamers ‘‘ Campania ’’ and 
‘“* Lucania,”’ which were a great advance on anything that 
had preceded them. The company had been bitterly 
criticised for not making an immediate reply to the White 


Star and Inman ships of 1888-9, but they had preferred to 
wait and gauge the strength of the opposition before 
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committing themselves. This cautious policy proved to 
be sound in the end. 

The dimensions of the new twin-screw ships were 601ft. 
long by 65-2ft. beam by 37-8ft. depth of hold, with gross 
tonnage 12,950. Each screw was driven by a five-cylinder 
triple-expansion engine, the total indicated horse-power 
being 30,000. The steam-raising plant consisted of twelve 
double-ended boilers of 165 lb. per square inch pressure, 
and burned over 400 tons of coal per day. The passenger 
accommodation was the very last word in comfort and 
size, and externally, with their yacht-like lines and two big 
funnels, they were all that the term liner suggested, and 
showed that a clipper stem was not absolutely necessary 
to give a pleasing appearance. 

Very shortly after her entry into service the ‘* Cam- 
pania *’ beat the *‘ New York ” eastward record of 20-94 
knots by crossing at a speed of 21-3 knots. The ‘‘ Lucania” 
on her maiden voyage made a record passage of 5 days 
15 hours 27 minutes for a 2781-mile course to Fire Island, 
her total time being 6 days 4 hours 10 minutes from Liver- 
pool to New York. These two vessels ended the remark- 
able series of liners built at Fairfield, which began with 
the Guion liner “* Arizona " in 1879. This was one of the 
most exciting and interesting periods in the history of the 
North Atlantic. Whilst John Elder and William Pearce 
were primarily responsible for the designs, Robert Napier 
deserves some credit, as it was in his yard that both 
acquired their training. 

In 1897 the Atlantic records, up to this time held by 
Liverpool ships, were successfully attacked by the Nord- 
deutscher Lloyd Line, the twin-screw steamer ‘“ Kaiser 
Wilhelm der Grosse,”” with her two sets of four-cylinder 
triple-expansion engines, easily beating the homeward 
record by maintaining an average speed of 22-35 knots. 
So great a sensation was caused by this success that the 


ing a speed of 244 knots at sea, the company pledging 
itself to remain a British company throughout the term of 
the agreement, which was to run for twenty years from the 
date of the steamers being placed in commission, and to 
hold its entire fleet at the disposal of the Government, if 
required, during this period. Having completed its 
arrangements with the Government, the Cunard Line 
set about designing two ships. 

Although triple-screw ships were first proposed, it was 
finally decided to make them quadruple-screw ships. 
Whilst Mr. R. E. Froude was experimenting with models 
of the proposed ships at Haslar Naval Tank, a committee 
of distinguished engineers was appointed to give con- 
sideration to the type of machinery to be adopted. After 
weighing up the merits of the reciprocating engine and the 
steam turbine, they finally decided that the newly developed 
invention of Parsons, the steam turbine, was the only 
satisfactory type of propelling machinery for the propul- 
sion of such high-powered ships. 

The order for the two ships was eventually placed, one 
on the Clyde with John Brown and Co., and the other on 
the Tyne with Swan, Hunter and Wigham Richardsons, 
with machinery by the Wallsend Slipway and Engineering 
Company, the names of the vessels being ‘“ Lusitania ” 
and *“‘ Mauretania "’ respectively. The ‘‘ Lusitania ’’ came 
into service in September, 1906, the ‘* Mauretania ”’ follow- 
ing a few months later. The names inseparably connected 
with the construction of the hull and machinery of these 
epoch-making vessels are Dunlop and Bell, of Clydebank, 
Hunter and Laing, of Wallsend, and James Bain, of Liver- 
pool. The ‘ Mauretania’s” dimensions were 762: 2ft. 
long by 88ft. beam by 57- lft. deep, with gross tonnage of 
30,696, the dimensions of the ‘“‘ Lusitania’ being prac- 





tically similar. Her four propellers were each directly 
driven by turbines, the total maximum shaft horse-power 





TABLE II.—Fastest Atlantic Steamship Passages, 1819-1903. 
Average! 
| Nation- Sea | Speed, Time. 
Date. ality. Name of Ship. Owners. From To | Miles, nots |— 
Knots. | _ per 
| Hour. Days.|Hours. Min. 
1819 | American) Savannah | Col. John Stevens Savannah | Liverpool | 29, 11 0 
1833 Canadian} Royal William Pictou (Canada) | Gravesend | 25 0 0 
1838 | British Sirius St. George Steam | Cork New York 84 16 12 0 
Packet Company 
1838 = Great Western Great Western Steam) Avonmouth New York | 13 12 0 
| Ship Company | } | 
L840 | Britannia Cunard Liverpool Boston 2755 | 84 | 14 8 | 0 
99 = Halifax Liverpool! 2573 | 10 | 10 0] 0 
1851 American Pacific Collins New York | Liverpool 3078 13 9 20 26 
Ee Baltic as Liverpool New York | 3054 13} | 9 18 0 
1863 British | Seotia Cunard New York | Queenstown | 2731 14 : a 3.1 0 
1864 Ao tes * Queenstown |New York | 2783 | 13} | 8 15 | 45 
1867 | City of Paris Inman Queenstown | New York | 2700 | 133 8 44 1 
1868 p New York Queenstown 2780 124 | 9 4 0 
} 
1872 | Adriatic White Star Liverpool New York | 2778 | 14} | 7 23 | 17 
i | | | 
| | | | 
1883 | America Guion New York Queenstown 2815 17-71 6 | 14 8 
| | 
1887 Etruria Cunard New York Queenstown 2890 | 19-5 6 | 4 | 36 
1888 “« | » = Liverpool New York 2855 | 19-5 6 l 55 
1891 | German | First Bismarck Hamburg-Amerika Southampton New York 3124 19-78; 6 14 7 
} | | 
1893 | British | Lucania Cunard Queenstown New York 2779 | 21-85 5 | 7 23 
| New York | Queenstown 2823 | 22 | 5 | 8 | 38 
1897 | German | Kaiser Wilhelm der | Norddeutscher Lloyd) Queenstown New York 2800 | 22-86; 5 | 2 | 35 
| | Grosse | New York Queenstown | 2840 | 22-51 5 | 4 | 21 
1900 | Deutschland Hamburg-Amerika | Southampton New York 3050 | 22-39 Sh 48 5 
New York Plymouth 2982 | 24-37) 5 | 7 | 38 
1901 » Kronprinz Wilhelm | Nerddeutscher Lloyd! Cherbourg New York 3047 | 23-09; 5 | 11 57 
New York Plymouth 2978 | 23-21; 5 | 8& | 18 
1903 Kaiser Wilhelm II sii | Cherbourg | New York 3052 | 22-60 | 5 15 10 
New York | Southampton | 2971 | 22-73 |) 5 10 | 42 
| 


Norddeutscher Lloyd in 1898 carried 24 per cent. of all the 
passengers landed at New York that year, most of them 
carried by the smaller ships of the company, but all quite 
happy in the reflected glory of the “ Kaiser Wilhelm der 
Grosse.” 

Two years later the White Star Line put on service 
another “ Oceanic,” built by Harland and Wolff. She 
made no effort to compete with the Norddeutscher Lloyd 
“ flyers’ for speed. Whilst not capable of more than 
20 knots, she soon achieved a reputation for her steadi- 
ness and comfortable accommodation. On dimensions of 
685ft. long, 68ft. beam, and 44ft. depth, she had a gross 
tonnage of 17,274, which made her the first ship whose 
length exceeded that of the “‘ Great Eastern,” built forty- 
one years previously. 

At the beginning of the twentieth century the Hamburg- 
Amerika Line, which had been feeling the competition of 
the Norddeutscher Lloyd Line very severely, due to the 
wonderful success of the * ‘Kaiser Wilhelm der Grosse,” 
placed on service the “‘ Deutschland.’’ This was a twin- 
screw ship of 16,502 tons gross with dimensions 660- 9ft. 
long by 67-3ft. broad, by 40-3ft. deep. Her machinery 
consisted of two sets of six-cylinder quadruple-expansion 
engines, with a horse-power of 33,000, supplied by twelve 
double-ended and four single-ended boilers. The Nord- 
deutscher Lloyd retaliated by building the ‘‘ Kronprinz 
Wilhelm ” and the ‘‘ Kaiser Wilhelm II.” The German 
vessels, as far as speed was concerned, had the field to 
themselves until the building of the ‘“ Lusitania’ and 
*“* Mauretania ’’ by the Cunard Company. 

Big Ship Era, 1900-14.—In the early years of the 
twentieth century the American craze for establishing 
larger units of industry—at the behest of the American 
bankers—extended itself to the North Atlantic shipping 
trade, and under the guiding influence of Pierpont Morgan, 
the International Mercantile Marine was formed, which 
took over a number of the leading British Atlantic com- 
panies, including the White Star Line. The German lines 
had at the same time been making steady and successful 
progress on the Atlantic. Their competition in the Channel 


was severely felt by the Cunard Line on its Liverpool-New 
York service. 

As a result of these changes and developments, the 
British Government in 1903 entered into an agreement 
with the Cunard Line, under which the latter undertook 
to build two large and fast steamers, capable of maintain- 


being 80,000. Steam was supplied by twenty-three double- 
ended and two single-ended Scotch multitubular boilers, 
working at 200 lb. per square inch pressure. Primarily a 
passenger and mail carrier, she was originally fitted for 
552 first-class, 460 second-class, and 1186 third-class 
passengers, on a scale of comfort never before attempted. 

The two ships, which burned coal, soon lowered all the 
Atlantic records which had been held by the Germans for 
the previous ten years, their average speed finally reaching 
26 knots. In 1929, several years after the ‘‘ Mauretania ”’ 
had been converted to burn oil, she accomplished the 
Atlantic crossing from Cherbourg to New York at a speed 
of 26-9 knots, and the passage from New York to Ply- 
mouth at a speed of 27-22 knots, truly a remarkable record 
for a vessel over twenty years old, and a tribute to the 
soundness and reliability of British shipbuilding and engi- 
neering. The enormous advance in naval architecture 
and marine engineering which these ships represented 
had, indeed, the astonishing result of enabling the 
‘* Mauretania ”’ to hold the Atlantic record for twenty-two 
years. 

The phenomenal success of the “ Lusitania’’ and 
‘“* Mauretania ”’ set new standards for ocean travel, which 
the Cunard Line’s competitors rapidly followed, vessels 
such as the “ France,” of the Compagnie Générale Trans- 
atlantique, and the “Imperator,” ‘“* Vaterland,” and 
*“* Bismarck,” of the Hamburg-Amerika Line (the “ Bis- 
marck,”’ was not completed until after the war, when she 
was taken over by the White Star Line under the name 
** Majestic ’’), and the “ Olympic” and “ Britannic,” of 
the White Star Line, being built for the service. The three 
German ships were notable for being the first large 
passenger vessels to be fitted with water-tube boilers. 
Whilst all of these vessels were large and had comfortable 
accommodation, their speeds only ranged from 22 to 24 
knots. In order to compete with this type of ' vessel 
the Cunard Line laid down in 1911 the “ Aquitania,” 
a vessel with a speed of 23-5 knots, which came into 
service in May, 1914. 

A study of the particulars given in Table I is of great 
interest, as it embodies the principle developments in 
naval architecture and marine propulsion in the era 
1840-1914, such as the development from wood to iron, 
and iron to steel for hulls; the gradual evolution of 
propellers from.paddles to single, double, triple, and 
quadruple screws ; the changes from simple to compound, 





triple, and quadruple-expansion reciprocating engines ; 

the advent of the Parsons marine turbine, as well as a 

record of the increase in tonnage, horse-powers, and 

speeds, with the reduction in fuel consumption resulting 

therefrom. This table, though representing only a mass 

of dry-as-dust figures to the uninterested reader, is really 

a record of the romance of the seas, a record of continuous 

development in the technique of shipbuilding and engineer 

ing, a record of the conquest of the elements by the power 

of steam, described by Rudyard Kipling in McAndrew’. 

Hymn in the “ Seven Seas ” 

‘the auld Fleet Engineer, 

That started as a boiler-whelp—when steam and he were low 

I mind the time we used to serve a broken pipe wi’ tow. 

Ten pound was all the pressure then—Eh! Eh !——a man wad 
drive ; 

An’ here, our workin’ gauges give one hunder fifty-five ! 

We’re creepin’ on wi’ each new rig—less weight an’ larger power 

There'll be the loco-boiler next an’ thirty knots an hour ! 

Thirty an’ more. What I ha’ seen since ocean-steam begun 

Leaves me no doot for the machine : but what about the man ? "’ 


(To be continued.) 








The Polish Electrical Industry 


ATTENTION is being drawn to the possibility of extend- 
ing trading relations with Poland, especially in connec- 
tion with the negotiations for the conclusion of a treaty of 
commerce which are proceeding between that country 
and Great Britain. As the first already completed step 
in the development of trade and the co-operation between 
financial and industrial circles in the two countries, the 
Polish newspapers recently emphasised the opening of 
new telephone exchanges in Upper Silesia, dating back 
to contracts entered into in 1931, while later transactions 
which have yet to be carried out relate to the conversion 
to electric traction of the Warsaw railway network and 
the equipment of the goods wagons on the Polish State 
Railways with automatic brakes. In the latter respect 
it was pointed out in Polish circles a short time ago that 
it would be better, if not cheaper, for the State to have 
acquired entirely new rolling stock instead of fitting the 
old goods wagons of various descriptions with automatic 
brakes. 

In the particular case of the Polish electrical manu- 
facturing industry, it is claimed that with the exception 
of special products, the country has already reached the 
stage of being able to satisfy all its requirements. Exclud- 
ing the installation branches, it has already been possible 
to increase the number of persons employed in manu- 
facturing from 3500 in 1932 to 4500 in 1933, and further 
to 6200 in the first quarter of 1934. A little light on the 
situation was thrown at the end of June by M. Jan 
Obrapalski, the new President of the Polish Electrical 
Association, in connection with an electrical exhibition 
which was held at Crakow. The President is reported by 
the Gazeta Handlowa to have stated that the value of the 
annual productive capacity of the Polish electrical manu- 
facturing industry amounts to 160,000,000 zlotys, so that 
the country has large possibilities of development without 
the necessity for the investment of additional capital. 
If an exception, is made of the year 1929, when the con- 
sumption .of electrical manufactures was valued at 
219,000,000 zlotys, it was found that the consumption 
represented a value of 132,000,000 zlotys in 1933, after 
having allowed for a fall of 40 per cent. in prices since that 
time. Thus the output capacity of the country would 
be able to do more than cover the requirements of the 
national consumption. The current value of zlotys is 
43-38 to the pound sterling. Obviously, the President 
said, it would not be possible to attain this level and 
abstain from imports, as certain manufactures were not 
produced in Poland. Among these, he mentioned large 
generators, turbo-generators, and special machines, large 
converters and transformers for very high tensions, as 
well as certain special products, such as mercury rectifiers, 
large welders, electric furnaces for metallurgical works, 
&c. While the consumption of these specialities in 
Poland was too small for the relatively weak industry to 
take up and compete with foreign industry, the President 
said it could be definitely stated that Poland would be 
able to reduce her electrical imports to 5 per cent. of the 
annual consumption, as compared with 35 per cent. at the 
present time. 

Considered from another point of view, it is noted that 
through the Federation of Electrical Manufacturers, the 
Polish works are endeavouring to develop the export trade, 
and in this direction some success is claimed to have 
already been achieved. Other efforts are also being made 
to promote exports by way of compensation trade or an 
exchange of Polish products for those of other countries, 
details of which were placed before the Federation by 
the director of the Compensation Trade Association on 
June 25th. 








UNIVERSITY OF BrisTOL.—-A prospectus of the Faculty of 
Engineering has just reached us. Courses of study are available 
for persons intending to engage in civil, mechanical, electrical, 
and automobile engineering, and particulars of these courses are 
given in the prospectus. The ordinances and regulations relating 
to degrees and diplomas in engineering subjects are also included. 
The prospectus can be obtained from the Registrar of the 
Merchant Venturers’ Technical College, Bristol. 


G. A. Harvey anp Co. (Lonpon), Ltp.—On Saturday last) 
July 7th, G. A. Harvey and Co. (London), Ltd., celebrated 
sixty years of progress. Sixty years ago Mr. G. A. Harvey started 
in business for himself by acquiring an old forge in Lewisham. 
This he converted into a workshop, and with the assistance of 
one bey carried on the business of a zinc worker, to which 
trade he had been apprenticed. This nucleus of a works occupied 
less than half an acre of ground, and the production consisted 
mainly of materials in zinc—cistern linings, en &c.—for 
the requirements of local builders. In ten years Mr. Harvey 
had extended his field of supply to builders snarchahe; iron- 
mongers, &c., all over the country, and had launched out into 
other branches of production. In addition to the factory at 
Lewisham, galvanising and tank-making works were established 
at Iron Wharf, Greenwich, in 1894, and in 1913 the works in 
Woolwich- road, Greenwich, were acquired. It is here that the 
present activities of the firm, which now gives employment to 
nearly 2000 persons, are concentrated, though there have had 





to be several additions to cope with the initiation of new 
developments. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Outlook in the Markets. 


Not since the import duties were imposed and 
prices commenced to rise has the British home market 
been in such an interesting position as at the present 
moment. It is possible that later on we may look upon 
this summer as marking a definite phase in the develop- 
ment of the industry for the market is passing through 
a more critical period than most people realise. For the 
first time for eighteen months the progress of the industry 
has been checked ; not only has the volume of new busi- 
ness definitely declined, but here and there stocks of pig 
iron have been added to and the rate of steel production 
has slackened. Seasonal influences are largely blamed, 
and it must be admitted that confidence in a revival of 
business in iron and steel in the autumn is fairly general. 
It is, however, impossible to ignore other factors, not of 
great importance at the moment, but which may point to 
the possibility of unsatisfactory tendencies developing in 
the not distant future. It is significant, for instance, that 
‘many consumers are showing great reluctance to enter 
into forward contracts. In this they show a disposition 
contrary to that which was characteristic of the market 
a few months ago. Contracts for pig iron, semi-finished 
steel, and finished materials were entered into with 
freedom, and it was assumed that their replacement would 
be automatic and would ensure busy working conditions 
during the summer. It is largely the failure of this class of 
business to develop, coupled with a growing caution on the 
part of buyers, which is expressed in a policy of purchasing 
for nearby requirements only that has caused a slowing 
down in business activity in iron and steel. Another 
factor contributing to this result is the annoyance felt 
by some of the important consuming industries at the 
increases in prices that have occurred in certain sections of 
the market. The steel makers, it is true, have kept their 
official prices for plates and structural materials unaltered, 
but in other directions substantial advances have been 
made. It followed, therefore, that when consumers 
reached the end of their contracts they found they could 
not be renewed at the old rates, and rather than commit 
themselves for a period at the new prices they resorted to 
hand-to-mouth buying. In pre-duty days a similar policy 
was sometimes followed by large sections of the consuming 
trades and frequently brought prices down. Conditions 
are different now, and the application of the steel makers 
for higher duties, if successful, would greatly strengthen 
their hands. The steel makers argue, with some force, that 
the advances in price have been in departments in which 
values had fallen to an unprofitable level. The consumers 
retort that with production at a much higher rate than for 
many years past it should be possible to sell cheaply. 


A Continental Thin Sheet Agreement. 


THE efforts which have been made off and on for 
over a year to form a Continental Thin Sheet Cartel have 
not been very successful, but as a result of the negotiations 
a ‘‘ gentleman’s agreement ’’ has been entered into which, 
it is hoped, will have the effect of raising prices. These 
recently declined as a result of keen competition on an 
apathetic market to unprofitable levels. In some cases 
sheets yyin. thick dropped to £3 10s. to £3 12s. 6d. per 
English ton, f.o.b.; sheets, yin. thick, to £3 17s. 6d. 
to £4 (gold), or less than the rates for thick plates ; 
sheets, 1-25 mm. thick, to £4 2s. 6d. to £4 5s.; and sheets, 
1 mm. thick, to £4 10s. to £4 12s, 6d.—all quotations in 
gold prices. Under the influence of these exceptionally 
low prices, certain Belgian sheet mills which had hitherto 
refused to come to an understanding with fhe other Belgian 
producers, have now entered into a “‘ gentlemen’s agree- 
ment ’’ for the observance of prices. Quotations have 
been raised, and the new prices are :—Sheets, 2 mm. to 
2-99 mm. thick, £3 17s. 6d.; sheets, 1-50 mm. to 1-99 mm., 
£4; sheets, 1-40 mm. to 1-49 mm., £4 10s.; and sheets, 
1 mm. thick, £4 15s. f.o.b. The French works, which at 
times compete strongly, have been left out of account 
for the moment. The Belgo-Luxemburg makers have 
also approached the German works to join this agreement. 
As the German Thin Sheet Synideate only covers the 
inland market, it is impossible for it to enter into negotia- 
tions, but a circular inquiry is being issued in Germany 
to ascertain the views of the makers. The German view 
has always been that unless tonnage quotas are fixed for 
the export trade, an agreement concerning prices is not 
effective, as it leaves a loophole for evasions. 


The Pig Iron Market. 


The pig iron producers in most districts are expe- 
riencing a quiet demand. The disinclination of some of the 
consumers to renew contracts for supplies of foundry iron 
over a period has been a disappointment to the makers, 
and the general day-to-day demand during the past week 
has shown signs of contraction. On the North-East Coast, 
although only four furnaces are producing foundry iron, 
it is probable that the make has been in excess of sales and 
deliveries, and that a slight addition has been made to the 
stocks. Foundries in this district have been taking only 
small quantities. In some instances they have worked off 
the orders in hand and are not too well furnished with 
business to carry them through the holiday season. Good 
deliveries have been made to Scotland, but during the 
Fair holidays, which commence on July 13th, business 
with Scotland will practically cease, and this week trading 
has been interrupted by the holidays in the Falkirk dis- 
trict. Considerable disappointment is felt at the diffic:.i*, 
experienced in obtaining export orders. It is stated that 
down to 60s. f.o.b. has been quoted for No. 3 foundry, but 
this has not been sufficiently low to secure business in the 
face of Continental competition. Of course, the disturbed 
political and financial state on the Continent makes it 
more than usually awkward to arrange export business. 








Unless otherwise specified home trade quotations 


A comprehensive list of the prices of materials mentioned below will 


In the Midlands a steady demand has prevailed, and as a 
general rule the producers are satisfied with the condition 
of the market. The light castings industry is busy and 
deliveries of pig iron are expected to continue on a good 
scale. In this district the recent improvement in business 
in forge iron, which is quoted at 62s. 6d. for Northampton- 
shire and 66s. for Derbyshire, has not been maintained, 
and the market has drifted into a rather lifeless state. The 
most encouraging feature in Scotland has been the activity 
in the light castings industry, and although production has 
practically ceased this week owing to the holidays, the 
foundries are so busy that they will re-start earlier than 
usual. Business in hematite has been rather slow of late, 
but good deliveries are still being made in the Midlands 
and Sheffield. Export sales of hematite, however, have 
been only moderate, although cheap prices have been 
quoted to foreign consumers. 


The North-East Coast and Yorkshire. 


Considering that the holiday period is now in full 
swing, business in finished steel materials keeps up well. 
It would be idle to deny that the demand has slackened 
and that in addition to the holidays other influences are 
affecting the position ; but, on the whole, the steel makers 
are optimistic regarding the outlook. The demand for 
semi-finished steel in particular has fallen off during 
recent weeks, but, on the other hand, the quantities of 
Continental material coming into the district are com- 
paratively small, although in some quarters it is suggested 
that there will be an increase during July owing to the 
desire of the foreign makers to anticipate any advance 
in the import duties. The general demand for rolled steel 
products is said to be on a sufficiently good scale to keep 
the steel makers and re-rollers in this and other districts 
busy for some time to come, and that being so, the demand 
for semi-finished steel may be expected to revive within 
the next few weeks. If Continental competition, therefore, 
does not make itself felt to an abnormal extent the local 
works producing this class of material should soon become 
as busy as they were in May. The structural engineers 
have good contracts in hand and are taking steady 
deliveries of sections, whilst railway orders for China and 
plate orders for Russia are providing a considerable 
amount of employment. In the Sheffield district business 
has decreased in volume and in some cases consumers 
appear to be resorting to a policy of hand-to-mouth 
buying. On the other hand, most of the works have a 
large tonnage of orders yet to clear, and there seems to be 
little doubt that they will be able to maintain a good rate 
of operations during the holiday season. New business in 
semi-finished steel in this district has not been active, 
excepting in the case of the higher carbon quality billets, 
for which lately there has been a rather strong request. 
Irregularity has developed also in the market for special 
steels, and whilst some works report no slackening in 
business, others are not obtaining orders to take the place 
of those which are being worked off. Stocktaking opera- 
tions are in progress at some of the shops, and this, 
naturally, is having an adverse effect upon business. One 
of the most active sections of the trade is that producing 
tool steel, and the demand promises to continue unchecked 
for some time owing to the busy conditions which rule at 
the toolmaking shops. 


The Midlands and South Wales. 


As a general rule the steel works in the Midlands 
are well employed and hold contracts which will last them 
for some time. Like other districts, however, there is a 
noticeable falling off in new business, although this is 
regarded as a temporary phase. Lately there have been 
reports of keener competition from imported steel mate- 
rials, but buyers are chary of taking anything except for 
very near delivery in case the duties should be increased. 
This particularly affects the re-rollers, but recently this 
branch of the industry appears to have been doing rather 
better as a result of the readjustment of the extras list. 
Nevertheless, the quotation of £8 12s. less a discount of 
2s. 6d. for re-rolled steel bars does not compare favourably 
with that of £6 19s. 6d. delivered and including duty, 
asked for Continental merchant bars. The unassociated 
works also are taking a fair proportion of the business 
moving at £7 15s. to £7 17s. 6d. d/d. Business in tube 
strip has declined and even the low Continental quotations 
of £7 15s. to £8 10s. have failed to attract many orders. 
In the Midlands last week there was some revival in the 
demand for joists and sections, and it was reported that 
the structural engineers had become busier after a lull 
lasting a few weeks. A satisfactory feature of this demand 
has been that business has been principally in the heavier 
sizes of joists, orders for which have been scarce for some 
time. Although the price for Continental joists of £7 5s. 
to £7 7s. 6d. d/d and including duty is attractive when com- 
pared with the quotation for British material, little busi- 
ness has gone abroad. This, of course, is due to the British 
makers’ rebate scheme, which is particularly effective in 
the case of joists. All things considered, business in steel 
for the collieries is not unsatisfactory, although it is not 
so good as it was during June. Roofing bars are quoted 
at £6 5s. to £7 5s., whilst business in arches and light 
sections is done at £7 15s. and for heavy sections at £8 Lis., 
including fish-plates, nuts, &c. The usual holiday con- 
ditions have ruled in the South Wales market, but prices 
are steady and the outlook for the summer months is 
fairly good. The worst feature of the position is that con- 
sumers of semis are not renewing contracts which have 
run out. Nevertheless, the works are producing a con- 
siderable tonnage of sheet bars and tin-plate bars. Quiet 
conditions have ruled in the tin-plate market lately, one 
reason being that the manufacturers are not pressing sales 
until the negotiations for an international agreement are 





concluded. 


are delivered f.o.t. Export quotations are 
be found on the next page. 


Current Business. 


Contracts have been placed by the Sheffield 
Electricity Committee with the English Electric Company 
for a 30,000-kW turbo-alternator at a cost of £101,000, 
and with the British Thomson-Houston Company, Ltd., 
for one costing £100,000. The acceptance of the tender of 
the Stirling Boiler Company of £212,000 for three high- 
pressure boilers has also been recommended to the Cor- 
poration. The London, Midland and Scottish Railway 
Company has placed an order for a cross-Channel steamer 
with Harland and Wolff, Ltd. It is proposed to spend 
£64,500 upon the extension of the Chesterfield Corporation’s 
electricity generating plant. The Department of Overseas 
Trade announces that the following contracts are open for 
tender :—Victoria, State Electricity Commission: one 
10,000-kW oil-immersed forced oil-cooled outdoor type 
three-phase transformer, complete with spare coils and 
bushings (Melbourne, August 20th); Argentine, State 
Oilfields Directorate: 3500 weldless steel cylinders and 
1400 pressure regulators with fittings for connecting the 
valves of the cylinders (Buenos Aires, August Ist) ; 
sounding rods and joints, 7490 m. of casing pipe, various 
sizes, auxiliary piping and accessories (Buenos Aires, 
August 2nd); National Sanitation Works Department : 
antimony, copper, tin, and zinc ingots, brass and copper 
tubes, bars and sheets, &c. (Buenos Aires, July 30th) ; 
Viacao Ferrea do Rio Grande do Sul: 8000m. best 
quality galvanised tubes, 5/6 m. long, 40/50 lb. pressure 
test, from }in. to 2in. (Brazil, August 16th); Cape Town 
Electricity Department: 300 tubular steel electric light 
poles with an overall length of 27ft. (South ‘Africa, August 
8th); Egypt, Ministry of the Interior: cables, insulators, 
switchgear, transformers, instruments, &c.. in connection 
with the installation of a distribution sub-station at 
Galioub (Cairo, August 14th); Société Nationale des 
Chemins de Fer Belges: construction and supply of 
twelve oil electric rail cars each of three twin coaches, to 
be driven by two engines of at least 400 H.P., maximum 
speed 150 kilometres per hour (Belgium, July 24th). 


Copper and Tin. 


Uncertain conditions continue to rule in the 
market for electrolytic copper. The Anglo-German debts 
agreement created a better feeling for a time, but this 
soon wore off, since it seems unlikely that in the present 
state of German finance the restrictions upon imports 
will be relaxed. Germany is therefore not likely to be a 
buyer of copper for some time, and the closing of this 
important market has seriously affected the position. 
Copper prices have seldom been so low, and consumers can 
now purchase their metal at a price of about £20 gold, but 
seem in no hsate to do so. It is perhaps the more sur- 
prising that producers are willing to dispose of their 
resources at such a figure. Some of the more important 
consumers in this country have bought fair quantities of 
electrolytic copper, but Continental buying has been poor, 
and dull conditions have ruled in the American market. 
The quotation in the United States has been held at 
9 c. d/d, but for export the price has receded to 7.40 c., 
or about £33. The London standard market has been 
weak in sympathy with electrolytic copper, and there 
has been a certain amount of realisation by holders who 
have become tired of waiting for an improvement in 
prices. Recently, however, there has been some lessening 
in the amount of electrolytic copper, which has been dis- 
posed of on the standard market, but this, of course, may 
be only temporary.... Only small price fluctuations 
have occurred in the tin market. Last week when prices 
looked weak, strong support was forthcoming from certain 
quarters, which it was suggested were associated with the 
Pool or with independent pools riding on the back of the 
international organisation. American buying does not 
expand and the demand from the Continent is limited to 
a few odd parcels. It must not be forgotten, however, 
that we are passing through a period of the year when the 
consumption of tin usually falls. 


Lead and Spelter. 


No feature of particular interest has developed 
in the lead market. Prices have moved within narrow 
limits, and, in fact, the steadiness of this market has 
become one of the features of the non-ferrous metal 
position. Business on the London market has been largely 
of a professional character. At the same time the con- 
suming interests are busy and continue to take large 
quantities of metal. The production of the world, how- 
ever, is on such a scale that surplus stocks exist in most 
markets. The position in this country is peculiar, since, 
owing to the natural reluctance of consumers to purchase 
foreign lead and pay a duty of 10 per cent., the demand is 
almost entirely for Empire brands, which are duty free. 
A premium is charged on these which brings the price to 
consumers to a little less than the price of foreign lead, 
plus the duty. The arrivals of Empire lead in July, 
however, are expected to be smaller than usual, and as a 
result a certain amount of lead has been taken out of 
warehouse. ... Conditions in the spelter market have 
been rather similar to those in the lead department. 
The demand is almost entirely for Empire brands, of which 
there is a shortage, with the result that consumers have 
been anxiously taking duty-free foreign spelter from ware- 
house, knowing that the supplies of this metal are limited, 
and cannot last long at the present rate of consumption. 
A feature of the business passing of late has been the 
request for brands of spelter which consumers as a rule 
do not like, but which, as they can obtain it at less than 
the figure quoted for other metal, they are prepared to 
use. There has been a moderate industrial demand and 
the statistical position seems to have improved again. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Steelmakers : plates and sections, 15s. 


PIG 


Current Prices for Metals and Fuels. 


TRON. 


Home. 
(Did Teesside Area) 

N.E. Coast- £ s. d. 
Hematite Mixed Nos. 2-2-0": 
No. 1 ENR CR oly Sak Beas 
Cleveland— (D/d Teesside Area) 
No. 1 ‘ 320.0... 
No. 3G.M.B. BP RG Se 
No. 4 Forge Rete a ak, NAY, 
Basic (Less 5/— rebate).. 3 5 O.. 


MIDLANDs— 

Staffs.— 

North Staffs. Foundry .. 

a Forge 
Basic (Less 5/— rebate) .. 
Northampton— 

Foundry No. 3 

Forge 
Derbyshire— 

No. 3 Foundry 

Forge 


ScoTLanpD— 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 


a oe ae 
s S:.@ =. 
2109 .. 
Se 78 
es < 
3 11 0 
3.6 «0 
$3 ll 0 
312 6 
310 0 


Basic, d/d (Less 5/-rebate) 3 6 0 .. 


N.W. 


Coast— 


Hematite Mixed Nos. .. 


(3 15, 6d/d 
14 0 6 
4 5 6 


(Delivered to Black Country Station) 


Glasgow 
Sheffield 


joists, 22s. 6d. : 


Export 
ae RL 
3.0 «0 
3; 0 6 
BAR > 
218 6 
23%". 


aireheaare 


_ MANUFACTURED TRON. 


LANcs.— Home. 
oe 
Crown Bars 912.6 
Best Bars 10 2 6 
8S, YorKs.— 
Crown Bars 9 12 6 
Best Bars 0 3 6 
: MirpLanps— 
Crown Bars .. 915 0 
Marked Bars (Staffs. ) 12 0 0 
Nut and Bolt Bars 7 5 Oto7 
ScoTrLanpD— 
Crown Bars 912 6 
Best. . 10 2 6 
N.E. Coast— 
Common Bars 9.6. 
Best Bars 0.3. 6. 
Double Best hie. 10 12 6 
STEEL. 
LONDON AND THE SouTH— Home. 
£ as. d. 
Angles 810 0.. 
Tees. . 9 10-2... 
Joists OST 6.5 
Channels. . Oe S26: 6:5. 
Rounds, 3in. and up e210 O° =: 
under 3in. 814 6.. 
Flats, 3in. and under S 24° ¢ :. 
Plates, jin. (basis) 9 0 0 
fin. .. 9 5 0 
fin. 910 O 
fein. 915 0O 
tin. S FT €:, 
Norru-East Coast- * 2. a. 
Angles S. 7, ac, 
Tees. . ey BC ar 
Joists 815 0 
Channels. . $12:,¢:. 
Rounds, 3in. ae up ea 
* under 3in. 8 12 0 
Plates, jin. 815 0 
fgin 9 0 0 
qin. 9 5 0 
fsin. 910 0 
fin. _ fee ngs see 
Boile or Plates, jin.. je ee 


MIpLANDs, AND LEEDS AND DistTRICcT- 


Angles 

Tees. . 

Joists 

Channels... ..  .. 

Rounds, 3in. and up 
under 3in. 


Flats, 3in. and under 
Plates, Zin. (basis) 
frin. 
tin. 
fsin. .. 
re hin. 


Boiler Plates, jin. 


£ os. d. 
SF "Ss 
S'S =8* 
815 0 
$:12...6°. 
© Go8s 
812 0. 
8 12.0. 
eit ¢- 
2. 2-905, 
ae oo 
912 6 
2:6 
oe 2 653 


Export. 
fs. @. 
9:..6;.8 
915 O 
815 0 
915 O 
10 0 0 
Export. 
£ ad. 
a Sie 
8% 6 
Wehr @ 
7126 
a he 
(ee & 
715 0 
8 0 0 
8 5 O 
8 10 O 
8 5 O 
£ s. d. 
T t28 
ee eae | 
1 #2. 
712 6 
S F 6 
, & 9 
715 0 
8 0 0 
8 5 0 
810 0 
8 5 0 
712 6 
C* ee, 
7 Se 
8 7 6 
an ae 
712 6 
8 7 6 
Rei se 
o. H-@ 
715 O 
6: -2.:@ 
8 5 0 
810 0 
8° 5 0 
712 6 











STEEL (continued) 


Home. Export. 

GLasGow AND DistrRictT— a ar SS a 

7 ee eee tern. aay Le) oe 2 ee 

Teas.2°<. = Reich D ote RMN rag ni 8 .3<8 

Joists Ae er erie Le ie ie 

bo res) > Ol oom 712 6 

Rounds, 3in.andup .. 9 7 6. 8 T'*< 

under 3in. os Oa OO, 7°69 

Flats, 3in. and under .. 8 12 0. 7°@ ® 

Plates, jin. (basis) 815 0 715 0 

fein. . 9 0 0 8 0 0 

fin. .. 9 5 0 8-878 

fin. .. 910 0 8 10 0 

a hin. .. ® 206 or 609 

Boiler Plates . . 8 5 O 712 6 

SourH Wates AREA— a~s =- Se. d. 

Angles et en ee ee 

Tees. . 9 7 6 s 7 8 

Joists 815 0. a 

Channels. ; 812 6 2 42.8 

Rounds, gin. pone up Bch B:. 8 7 6 

under 3in. 812 0. 7. G48 

Flats, 3in. and under $18 0. ee @ 

Plates, jin. (basis) 817 6 715 O 

> frin. .. 9 2 6 8 0 0 

fin. .. ee, ee ec eee 5 0 

dyin. .. O85 60. 3s: 810 0 

hin. .. 9 7 6 5 0 

[IRELAND BELFAST. Rest or IRELAND. 

£:e. d. £ awd, 

Angles ce St ee. 815 0 

«ian ee gal a i i Sis 6 3s. 55 915 0 

Joists eT eee Ga) St Ue ear $3. 8 

Channels... .. . cee oe 9 0 0 

Rounds, 3in.andup .. 912 6 915 0 

under 3in. oa OSG 9 4 6 

Plates, jin. mee 9 0.0. 9 2 6 

frin. 948 0... 9 7 6 

fin. .. 910 0.. 912 6 

fein. .. 9160... 917 6 

fin. .. 2:36 2 915 0 
OTHER STEEL MATERIALS. 

Home Export. 

Sheets. £. 2. a £ aa. 

10-G. to 13-G., f.o.r. ie: 20nd 815 0 

14-G. to 20-G., d/d oe ae eee 9 0 0 

21-G. to 24-G., d/d 20.30: OAs 9 5 0 

25-G. to 27-G., d/d it 73 6"... O17 6 


The above home trade prices are for 4-ton (tet and over ; 
2-ton and 4-ton lots, 10s per ton extra; and under 2-ton lots, 


30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 


Home. 4a. d. 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots ike See 
Under 2 tons 15 0 0 


Export : £16 7s. 6d. c.i.f. L. duty paid India. 
£11 5s. Od., f.0.b. other markets. 
Scandinavian Markets free. 
Tin-plates. 
20 by 14 basis f.o.b. Bristol Channel ports, 17/3 to 17/6. 
Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. 


Billets. £ s. d. 
Basic, Soft (25-41% G. ) acs <a 0 
Medium (0-42% to 0- 60% C. ee 

Hard (0-61% pe 0-85% C.) 


— 
i eee ee 


(0-86% to 0-99% C.) .. 8 6 

a (1% C.andup) . ete ie 6 
Soft (up to 25% C.), 500tonsandup .. 5 10 0 
100 tons . . seo 

Rails, Heavy, 500-ton lots, f.o.t. 810 0 
710 0 


» Light, f.o.t... 


FERRO ALLOYS. 
3/6 per Ib. 


Tungsten Metal Powder. . 
3/3 per Ib. 


Ferro Tungsten 


Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 0 0 7/- 
” 6 p.c. to 8 p.c. £21 12 6 7 
8 p.c. to 10 p.c. £21 12 6 7/- 
Specially Refined .. 
Max. 2 p.c. carbon £36 0 0 11/- 
»  lp.c. carbon £38 15 0 12/- 
0-70 p.c.carbon £42 0 0 12/6 
», carbon free 10d. per lb. 
Metallic Cheetos; 2/5 per lb. 


£10 15 0 home 
£13 0 Oscale 5/- p.u. 
£18to £18 7 6 

scale 6/— p.u. 


Ferro Manganese gee ton) 
Silicon, 45 p.c. to 50 p.c. 
ne 75 p.c. 


” 


Vanadium 12/8 per Ib. 
Molybdenum 5/6 per Ib. 
Titanium (carbon ion). 9d. per Ib. 


£200 to £205 


Nie ‘kel (per ton) 
5/3d. per Ib. 


Ferro Cobalt 








Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, July 11th. 





CoPpPpER- 
Cash .. . £29 13 9to £29 15 0 
Three months .. £30 1 Sto £30 2 & 
Electrolytic 3 oe £32 15 Oto £33 0 0 
Best Selected Ingots, d/d Bir- 
mingham - £33 10 0O 
Sheets, Hot Rolled . £60 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) . . 10d. 10d. 
Brazed (basis) 10d. 10d. 
Brass— 
Ingots, 70/30,d/d Birmingham £29 0 Oto £30 0 6 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 9d. 9d. 
Brazed. . lld. lid. 
TiIn— 
Cash .. £230 15 Oto £231 0 0 
Three months .. £229 15 Oto £229 17 6 
Leap. £10 17 6to £11 2 6 
Srauese £13 8 Y9to £13 16 3 
Aluminium Ingots (British) . £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE Export. 


(f.0.b. Grangemouth)—Navigation Unscreened 12/3 to 12/9 


slasgow—Ell 
Splint 
AYRSHIRE— 
’ (f.0.b. Ports)}—Steam 
FIFESHIRE— 
(f.0.b. Methil or Burnt- 
island)—Prime Steam .. 
Unscreened Navigation 


LorTHIANs— 
(f.0.b. Leith)—Hartley Prime. . 
Secondary Steam .. 


ENGLAND. 


YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke 

NorRTHUMBERLNAD, NEWCASTLE— 

Blyth Best 

Second.. 
» Best Small .. 

Unscreened 


DurHAamM— 
Best Gas. . 
Foundry Coke 


Inland. 
25/— to 26/— 
20/— to 22/— 
16/6 to 18/6 
9/- 
8/6 


SHEFFIELD— 
Best Hand-picked Branch .. 
South Yorkshire Best .. 
South Yorkshire Seconds 
Rough Slacks 
Nutty Slacks 


6/- to 


7/-to 


CaRpIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 
Seconds... 
Best Dry heen 
Ordinaries 
Best Bunker Smalls 
Cargo Smalls . . 
Dry Nuts 
Foundry Coke 
Furnace Coke. . 
Patent Fuel 


SwaANsEA-— 
Anthracite Coals : 
Best Large ‘ ; 
Machine-made Cobbles. ; 
Nuts 
Beans 
Peas 
Rubbly Cae. 


Steam Coals : 
Large 
Nuts 
Smalls 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


13/- to 13/3 
15/~ 


11/3 to 11/6 


13/6 to 14/- 
12/— to 12/9 


12/~ to 12/6 
11/6 to 11/9 


17/6 to 20/6 
13/- to 17/6 


13/6 to 13/9 
13/- 
10/6 

12/— to 13/6 


14/8 
19/— to 22/6 


19/6 
19/- to 19/44 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/- 
11/6 to 12/6 

— to 26/- 
22/- to 37/6 
19/6 to 22/6 

21/- 


35/- to 38/6 
42/6 to 51)- 
40/- to 50/- 
25/- to 30/- 
18/- to 21/- 
10/- to 10/6 


18/— to 20/6 
18/6 to 22/6 
11/- to 13/— 


Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 Nr 
Diesel Oil 


Per Gallon. 


34d. 
4d. 


Manchester uae dd. per gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Relief Works. 

THE problem of unemployment is more serious 

than is implied by the official figure of 311,000, which 
takes into account those men and women who receive 
help from relief funds maintained locally for the most 
part, with the aid of State subventions. The figure can 
only be accepted as a minimum, and while showing small 
weekly diminutions, the total is nearly 60,000 more than 
it was a year ago. Short-time work is general in most 
industries, so that the number of partially employed 
workers is very large. A notable feature of the industrial 
development that grew so rapidly before it was arrested 
by the slump was the importation of foreign workers, who 
made up for the deficit of home labour and were engaged 
in occupations in the heavy metallurgical, mining, build- 
ing, and other trades, for which French labour did not 
show the same aptitude. Since the slump began more than 
a million foreigners have returned to their respective 
countries, and the weekly decline of unemployed is largely 
accounted for by the number of foreigners who continue 
to leave. What chiefly concerns industrialists is the fear 
that they may not be able to provide employment for 
those who are working short time, in which event the 
unemployment figure may grow considerably. The 
moment is a critical one, when a strong effort must be 
made to infuse a feeling of confidence by putting in hand 
the programme of relief works. Now that the programme 
has been approved by Parliament as an emergency measure, 
there is bound to be some activity, though there is a 
general impression that too much is expected of it, but in 
the present state of things any programme is regarded as 
better than none. The Minister of Labour stipulated that 
the forty hours’ week without wage reduction should be 
imposed on contractors amd on those supplying material 
for works and that machinery should not be used, but he 
had to give way on both points, though the machinery 
employed must be of French manufacture. So far as rail- 
way work is concerned, Monsieur Flandin, Minister of 
Public Works, justified the trebling of lines on the P.L.M. 
Railway by the necessity of running frequent services of 
fast rail coaches, and he explained that electrification 
would be confined to those lines which are at present 
using British coal. Nothing would be done that might 
prove detrimental to the interests of the French colliery 
industry. One reason for supposing that these relief works 
will not provide an adequate solution of the unemploy- 
ment problem is that they will be extended over too long 
a period to produce effective results. 


Rolling Stock. 

The announcement by the Minister of Public 
Works that all the recommendations of the Commission 
of Inquiry into the Lagny disaster will be carried out, 
except the substitution of metallic for wooden coaches, 
which cannot be undertaken when the railway companies 
have already as much rolling stock as they need, has caused 
great disappointment amongst wagon builders. The real 
reasons for this decision are financial and technical. The 
decision was unknown when the Chambre Syndicale of 
locomotive and wagon builders issued its annual report, 
which is one long complaint of industrial decadence since 
1930. The value of orders distributed by the railway com- 
panies fell from 1380 million francs to 207 millions last 
year ; the number of locomotives from 404 to 25; trucks 
and vans from 12,525 to 2345; and metallic coaches 
from 709 to 272. The number of men employed has been 
reduced to about one-third of what it was three years ago. 
Other instructive figures are declines of 13 per cent. in the 
prices obtained for locomotives, 42 per cent. for passenger 
coaches, and 48 per cent. for trucks and vans. This state 
of things is attributed to the refusal of Parliament to 
authorise the companies to make normal purchases of 
rolling stock during the long inquiry into the situation of 
the railways, when the financial stringency would, in any 
case, have precluded a large expenditure. Another griev- 
ance of private locomotive and wagon builders is that the 
railway companies are doing an increasing amount of work 
themselves, and when last year Parliament required the 
companies to reinstate more than 5000 railwaymen who 
were discharged at the time of the strike in 1920, a large 
proportion of whom were mechanics, a great deal of 
expense was incurred in putting down new plant in the 
railway companies’ shops and doing work that could have 
been executed more cheaply outside. Builders depend 
more than ever upon the requirements of home railways, 
for there is little doing in the Colonies, which have, as yet, 
no settled policy as to how the traffic shall be dealt with, 
and foreign business is increasingly restricted by the 
creation of locomotive and wagon building shops in other 
countries. 


Import Quotas and Licences. 

The import quotas for machinery during the 
third quarter of the year have not undergone great 
changes, except in the case of metal working machine 
tools, which have been reduced from 205-5 tons in the 
second quarter to 116-9 tons. This is in consequence of 
the persistent efforts of French machine tool makers to 
secure the maximum protection possible. In all cases 
Great Britain gets her full allotment of quotas. On the 
other hand, it must be insisted that if trade agreements 
are to operate at all, the quotas should not be stultified 
and rendered prohibitive by the conditions under which 
licences to import are delivered. It is essential to harmony 
in business relations between the two countries that the 
method of granting licences in France should be changed, 
preferably by reverting to the old system of leaving the 
distribution of licences to a representative body in Great 
Britain. The practice of splitting up the annual quota into 
four quarterly parts is detrimental to British makers, 
particularly in the case of goods which are more or less 
of a seasonable character, and this alone prevents manu- 
facturers from taking advantage of their full quota. The 
importer in France is under the obligation to supply 
documents of a confidential character; he experiences 
delays, and is required to ship goods to specified ports, 
and is generally unable to say if, and when, he will be 
able to deliver the goods to customers. If allowed to 


British Patent Specifications. 


When an ¢ 8 ted from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 
The date first given is the date of application ; the second date, 
at the end of the abridament, is the date of the acceptance of the 
complete Specification. 


at 











CONDENSERS AND FEED-WATER HEATERS. 


410,824. November 24th, 1932.—Arr-cooLep Stream Con- 
DENSERS, Harry Bentley, of Plantation House, Hull-road, 
York. 

According to present-day practice, air-cooled steam condensers, 
such as are used for road steam vehicles, suffer from the dis- 
advantage that, not only is the admission area somewhat 
restricted at the time when the steam is at its greatest volume, 
but that the path or extent of travel of the steam over the cooling 
surfaces lacks uniformity and there is a tendency for some of the 
steam to short circuit to the outlet before traversing the cooling 
surfaces to an adequate extent. The object of the invention is 
to overcome these objections and provide in a compact form an 
air-cooled condenser with a comparatively large inlet area for 
the exhaust steam. The condenser is composed of a bank of 
tubes A arranged mostly honeycomb fashion, which are sup- 
ported within a casing providing a base chamber B and com- 
municating side chambers C. At the rear of the base chamber 
an inlet D is arranged, through which the exhaust steam enters, 
and this inlet may be duplicated at points equidistantly spaced 
along the central longitudinal plane of the condenser. The 
steam entering the base chamber passes to the right and left into 
the side chambers C, where it has access to the full length of the 
laterally exposed tube bank. The base of the tube bank may 
be provided with baffles to prevent steam passing by a direct 
path from the inlets towards the air extraction outlet M. Within 
the bank of tubes, and preferably lying in the central longitudinal 
plane thereof, a clearance or passageway E is arranged for the 


N? 410,824 












extraction of the incondensable gases. The passageway may 
extend downwardly, for example, for a distance of two-thirds 
of the tube.bank from the top. The path through the bank of 
tubes from all three sides is practically equidistant with respect 
to the clearance E, so that the steam will traverse substantially 
the same distance before reaching this clearance or passageway. 
At the upper side of the condenser an auxiliary air cooler is 
arranged, to which communication is provided by means of a 
transverse passage F which is separated from the condenser tube 
bank by an insulating plate or plates G and from the tubes of 
the cooler by a baffle plate or partition H. The auxiliary air 
cooler may be arranged in two banks of tubes and forming a 
clearance J in the central plane of the condenser. The air is 
drawn from the clearance or slotted bank preferably by an air 
extraction pump or ejector of known type. The incondensable 
gases traversing the passage E divide in the transverse passage 
F and then enter laterally the air cooling bank of tubes K, 
through which they pass to the extraction clearance J. The 
tubes in the condenser may be arranged at a downwardly 
inclined angle as viewed from the front, so that the condensate 
water clinging to these tubes may flow to the lowest point by 
gravity and also be aided in their travel and falling by their 
inertia in respect to the changes in velocity of the vehicle. In 
this way the inefficiency of the tubes due to blanketing by a film 
of condensate water is avoided. The condensate collects in the 
lowest part L of the base chamber or well and is withdrawn by 
any known form of extraction pump.— May 24th, 1934. 


DYNAMOS AND MOTORS. 


410,788. November 21st, 1932.—Fity-wHEEL LIGHTING AND 
IGNITION MaGNETOS, Fichtel und Sachs Aktiengesellschaft, 
of Schweinfurt, Germany. 

A scheme is described in this specification for regulating the 

lighting voltage of a lighting and ignition machine for motor 
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to meet the other member A. 


is connected to a contact E. A spring F secured to and 
insulated from the rotating fly-wheel, is associated with 
a contact member G. The other end of the spring F 
carries the contact member H against which, when at rest 
or with a small speed of revolution, a counter contact J 
is pressed by the spring K. At its free end there is a 
centrifugal weight L. From the insulated contact member H 
a conductor leads to a resistance M, the other end of which is 
connected at N to the earth; for example, to the fly-wheel. 
The second wire O from the winding C leads to one terminal of 
the incandescent lamp, the other terminal of which is earthed, 
so that the conductive circuit is closed. The winding of the 
generating coils is such that the voltage produced corre- 
sponds to the voltage of the lamps for the ordinary speed of 
revolution. At this speed of revolution the force of the spring 
K is sufficient to ensure contact at the points H and J. The 
current in this case flows from the coils C to the contact block 
E to the contact G, and through the insulated spring F, the 
contact points H J, and the spring K to earth P. One terminal 
of the lamp is connected to earth by the conductor R and the 
other terminal to the coils C by the conductor O. With such 
high speeds of revolution that the lamp would be endangered, 
the centrifugal force acting on the block L is at the same time 
raised to such an extent that the spring K is bent outwards by 
the centrifugal weight L, so that the contact H J is broken. The 
current then flows from the contact block H through the resist- 
ance M and at its other end to earth at N. In this way the 
voltage is reduced to the desired average amount. The ten- 
sioned spring K automatically closes the contact H J when the 
speed of revolution has dropped to its previous value. The 
lamp voltage thus varies only between narrow limits, and the 
switching over for the different speeds of revolution is auto- 
matic.—May 22nd, 1934. 


AERONAUTICS. 


410,750. November 19th, 1932.—AEROPLANE WINGS AND 
Agrroror Structures, The Bristol Aeroplane Company, 
Ltd., of Filton House, Bristol, and Harold John Pollard, 
of the same address. 

The principal object of this invention is to increase the 
torsional stiffness of aeroplane wings and similar aerofoil struc- 
tures whilst maintaining a suitable strength-to-weight ratio. 
The wing comprises two spars A and B crossed at intervals by 
ribs CD. Cross-bracing, provided between the lower booms 
of the two spars, is indicated by E, F,andG. This cross-bracing 
may be of the usual kind, comprising ties and struts and each 
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bracing member may constitute a diagonal of the rectangle 
formed by two adjacent ribs and the lower edges of the two spars 
or, alternatively, the rectangle may, as shown, be divided up into 
two smaller rectangles, each bracing member being arranged 
diagonally with respect to each of the smaller rectangles. 
The portion of the upper wing surface lying between the top 
booms of the spars A and B is covered with thin sheet metal H, 
as shown by the shading lines, while the remainder of the top 
surface of the wing and the whole of the lower surface are 
covered with fabric. Thus the whole of the bracing in this con- 
struction lies adjacent to the fabric covering.— May 22nd, 1934. 


TRANSMISSION OF POWER. 


410,884. December 10th, 1932.—Sree. Lattice PoLes anp 
Towers, Callender’s Cable and Construction Company, 
Ltd., of Hamilton House, Victoria Embankment, London, 
E.C.4, and Charles Vernon Crowther-Smith, of the same 
address. 

Poles and towers of the type with which the invention is 

concerned withstand the overturning moment thereon by means 

of the lateral resistance of the earth on kicking blocks or plates 
secured to the pole at different depths below the surface of the 
ground, the addition of such kicking blocks being generally 
essential in order to reduce the compressive stress on the earth 
to a safe value. Between these blocks the pole or tower must 
be strong enough to resist the very large shear loads produced, 
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together with the bending moment which will be a maximum at 
the level of the upper block. Both of the lattice poles shown in 
the drawings are constructed of two substantially parallel main 
members A B of channel formation, which are secured together 
by diagonal bracing C. The main member B of the pole shown 
on the left is bent inwardly from a point below the ground level 
At its extreme end the member 
B is again bent so as to lie alongside the end of the member A. 


vehicles. The fly-wheel magneto built in the usual way in the 
fly-wheel A of an internal combustion engine surrounds with its 
permanent magnets B and pole shoes the armature coils C for 





import machines he should be accorded ordinary facilities 
to sell them. : 





the lighting current. They are arranged on the stationary base 
plate. D is an ignition current coil. One end of the winding C 





These ends are rigidly secured together by a pair of plates D 
bolted or riveted to the flanges of the channels. Alternatively, 
both members may be bent as shown on the right their lower 
extremities being secured together as described in connection with 
the other illustration. The two main members are in each case 
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braced apart at the point where the main member is bent inwardly 
by angle iron members E. The kicking blocks G are bolted to the 
end of the pole and the other F at the level at which the main 
member B is inwardly bent. Where the distance between the 
upper and lower kicking blocks is considerable, additional 
stiffness may be imparted to this portion of the pole by a stiffen- 
ing member H, which converts this portion of the pole from a 
triangular to an A frame.— May 31st, 1934. 


LIGHTING AND HEATING. 


410,796. November 23rd, 1932.—LuMminovus Etecrric Dis- 
CHARGE TuBES, Claude-General Neon Lights, Ltd., of 
Queen’s House, Kingsway, London, W.C.2, and Clifford 
Higgins, of the same address. 

A method is described in 
this specification of substan- 
tially eliminating undesirable 
flickering of a luminous elec- 
trie discharge tube system, 
comprising one or more high- 
voltage cold-cathode positive 
column luminous electric dis- 
charge tubes fed through supply 
leads surrounded by conductive 
conduits or sheathing trom the 
secondary of a local step-up 
transformer. Four luminous 
electric discharge tubes A are 
shown energised from the 
secondary winding B of a stray 
field transformer having _ its 
primary winding C energised 
from a normal supply. The 
tubes A are energised over 
sheathed cabling D, and, in 
accordance with the invention, 
to overcome any flicker of the 
tubes, a small choke coil E is 
connected in series with the tubes 

A, symmetrically with reference 

to the neutral] point of the trans- 

former secondary B, which is 

earthed.— May 23rd, 1934. 
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MISCELLANEOUS. 


410,807. November 22nd, 1932.—Etectric CONDENSERS, 
Elektrizitats-Aktiengesellschaft Hydrawerk, of 32-34, 
Drontheimerstrasse, Berlin, N.20, Germany. 

According to this invention, styrol or polymerisation products 
of styrol are used as a protecting coating or sheath and /or dielec- 
tric or additional dielectric for 
condenser elements. If styrol 
be used for the impregnation 
or coating of condensers in the 
subsequent heat treatment con- 
denser elements are obtained 
with electrical properties that 
are in no way affected by mois- 
ture. To expedite manufacture, 
and to enable manufacture to be 
carried out at low temperatures, 
polymerisation of these sub- 
stances can be accelerated by 
the addition of small quantities 
of suitable catalysts, such, for 
example, as benzoyl-superoxide. 
The dielectric may be provided, 
for example, by passing the 
metal elements A through a 
bath of the substance before the 
actual winding. The additional 
dielectric is obtained by satur- 
ating layersof fibrous substances 
z with styrol. The wound ele- 
ments A, which are provided with additional dielectric of styrol 
and with ajprotecting sheath of styrol, are fitted into the 
condenser receptacle as shown.—May 22nd, 1934. 


410,866. October llth, 1933.—Reinrorcep ConcrETE, Robert 
Hopewell, of 144, Plashet-road, Upton Park, London, E.13. 
Metal bars for use in ferro-concrete constructions and having 
means for preventing displacement of metal reinforcing rods 
and the like in relation to the bars are described in this specifica- 
tion. The invention has reference to a metal bar of the type 
having ridges for engagement with the bent or looped portions 
of additional metal reinforcing rods, and is characterised in that 
the bar is of square or rectangular form in cross section with 
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spaced transversely disposed ridges on one edge thereof, the 
ends of the ridges terminating flush with the side faces of the 
bar. Figs. 1 and 2 show part of the skeleton box-like reinforce- 
ment for a beam, comprising four bars A of rectangular section 
having transverse ridges B on one face C thereof and vertical 
and horizontal reinforcement rods D E respectively. The 
rods D E may also be of rectangular section and have ridges F. 
Figs. 3 and 4 show how four bars A are bound together by looped 
reinforcement rods G passing on opposite sides of the ridges B, 
which are of buttress form, as shown.— May 31st, 1934. 


410,872.. December 2nd, 1932..-Hooxs, Richard O’Donnell, 
of 108, New Henderson-street, Liverpool; and John 
Joseph Hart, of 16, Larkfield-road, Aigburgh, Liverpool. 

The hook described in this specification is particularly useful 
in stevedoring. A shackle A carries a rectangular pin B, the pin 
having a head C and being adapted to interconnect a hook D and 


have been mounted on the pin this is retained in position on the 
shackle by a nut F. The guard E is of crescent section at its 
curved and open end G and at its opposite end is bifurcated to 
form arms H, each of which has a rectangular hole formed therein 
to receive the pin B. The hook member D is preferably of 
circular section over the major portion of its length, the end 
engaging with the pin B being flattened and having a circular 
hole J to receive a bush K, which in turn has a rectangular hole 
to receive the pin B, the inner end of the hook member L being 
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located between the arms H of the clapper or guard. Thus, 
when the various elements are in position relative angular dis- 
placement between the shackle A and the guard or clapper E 
about the pin B is impossible, although the hook member D 
may be angularly displaced about the pin by virtue of the bush 
K. As a result, when a weight is supported by the hook 
member D, under the force of gravity it tends to cause the shackle 
A and hook member D to assume the position shown and the 
clapper or guard E overlaps the free end of the hook member 
with the latter located within the curvature of the guard.— May 
31st, 1934. 


410,978. June 15th, 1933.—EuLecrrotytTic CONDENSERS, 
Elektrizitéts-Aktiengesellschaft Hydrawerk, of 18, Wind- 
scheidstrasse, Berlin-Charlottenburg. 

According to this invention, a number of capacities are 
arranged in a single casing, in such manner that the separate 
containers are protective sleeves of an insulating substance and 
form no part of the windings of the condenser capacities, but 
serve to maintain the condenser 
capacities apart so that the 
electrolyte and the current leads 
to the electrolyte are supply 
leads not in electrical contact. 
Within the common cup-shaped 
casing A a cup-shaped insulating 
container B is provided, which 
separates the condenser body C 
from the condenser body D. 
These two condenser bodies con- 
sist of coiled metal foil serving 
as electrodes and of fibrous 
layers saturated with electrolyte. 
The openings in the upper end 
face of the inner container B 
and the outer casing A are sealed 
by liquid composition E and F, 
which solidify therein. The 
casing A and the container B are 
provided with openings G and 
H, closed by rubber diaphragms 
J and K, the openings acting as 
valves and enabling the gas to 
pass out when there is an excess 
of pressure inside the casing. In 
order to make full use of the 
space available, the condenser 
bodies are disposed concentri- 
cally toeachother. The conden- 
ser bodies to be insulated from 
each other may be sunk into an 
insulating composition, such as 
the liquid setting composition, 
in such manner that the electrolytes and the current supply 
leads to the electrolytes are no longer in electrical contact with 
each other. For the purpose insulating composition is suitable 
which is soft or plastic at normal temperature, a small part of 
the insulating composition being first poured into the casing. 
The condenser bodies are then pressed down into the composition 
and the space still unoccupied is thereupon filled with the same 
composition or with a composition which sets harder.—May 
31st, 1934. 


411,071. January 25th, 1934.—-ConvertinG Direct CuRRENT 
INTO ALTERNATING CURRENT, Fritz Uebel, of 12, Nornen- 
strasse, Nuremberg, O, Germany. 

A device for converting D.C. into A.C. for working small 

motors, sych as those used for driving models, is described in 

this specification. A cylindrical insulator A adapted to rotate 
on a loose shaft B carries two metal slip rings C and D supplied 

with direct current by means of the carbon brushes E and F. 
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Between these two slip rings C and D are double-blade metal 
segments G and H, the central portion J of which is of uniform 
width over a certain distance. The blade G is conductively 
connected with the slip ring D by means of a wire K, and the 
other segment H is connected with the slip ring C by a wire L. 
Two carbon brushes M and N, which draw off the alternating 
current generated, are mounted above the segments. The 


intervening space between two adjacent tips of the segments 
slightly exceeds the diameter of the last-named brushes. When 


ohmic resistance is very high at first—in consequence of the very 
small cross section of the material-—and the voltage is accord- 
ingly very low. In proportion, as the width of the metal blade G 
increases, the resistance diminishes and the voltage rises. The 
form given to the blade is such that the course of the voltae 
corresponds approximately to a sinoidal line, As the cross section 
diminishes the voltage again drops nearly to zero. At the point 
situated between the two blade tips the alternating current carbon 
is momentarily out of contact entirely, in order to prevent short 
ing. In the same manner as the positive voltages have been 
obtained through the blade G with the plus slip ring D the 
negative voltage is generated during the continued rotation of 
the insulator through the blade H connected with the minus 
slip ring C.—May 31st, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of haviny 
notices of meetings inserted in this column, are requested to not 
that, in order to make sure of its insertjon, the necessary information 
should reach this office on, or before, the morning of the Monday 

: 7 Se emma 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


‘TO-DAY. 
Inst. or Navat ArcuiITects.—Summer Meeting and Inter- 


national Conference on Experimental Tank Work. For 
provisional programme see page 20. 


To-pay AND Saturpay, Jury 147TH. 


Inst. oF Mintnc EnotneErs.—The Annual General Meeting 
at Buxton. Thursday a at ee. the Mayor of Buxton 
will hold a reception at the Palace Hotel. On Friday a general 
meeting will be held at 11 a.m., at the Conference Room at the 
Safety in Mines Research Station, Harpur-hill, Buxton. The 
Mayor of Buxton will welcome the Institution on behalf of the 
borough. The following papers will be submitted for discus- 
sion :—‘‘An Experimental Gob-fire Explosion,” by Messrs. 
T. N. Mason and F. V. Tideswell; ‘“‘ The Preparation of Ash- 
free Coal,” by Mr. E. 8. Grumell ; ‘‘ Safety Lamps for Use by 
Underground Officials,” resumed discussion on the memorandum 
prepared by Captain C. B. Platt by request of the Institution for 
discussion at the annual general meeting in February, 1934. 
Buffet luncheon, by kind invitation of the Safety in Mines 
Research Board, 12.30 to 2 p.m. Exhibition of the most modern 
miners’ flame and electric hand lamps, 1.30 p.m. to 4 p.m. 
The Research Station and Exhibitions will be open for inspection 
and explanations of the work will be given, 2 to 4 p.m. The 
Institution dinner will be held at the Palace Hotel, Buxton 
(ladies are invited), at 7.30 p.m. On Saturday excursions have 
been arranged. 

Monpay TO Fripay, JULY 16TH TO 20TH. 

Society oF CuEMICcAL INDUsTRY.—Annual meeting in South 
Wales. Headquarters, Technical College, Cardiff. Monday, 
Reception at Technical College, Cardiff, 8 to 10.30 p.m. Tuesday, 
Council meeting at headquarters, 10 a.m.; annual general 
meeting, presidential address, 10.45 a.m.; luncheon, by invita- 
tion of Bosth Wales Section, 1 p.m.; at 3 p.m., visits to Aberthaw 
Cement Works, Aberthaw ; Thomas Owen and Co., Ely Paper 
Mills, Cardiff ; Spillers Flour Mills (1934), Cardiff Docks ; and 
Mellingriffith Tin-plate Mills, Cardiff ; civic reception in City 
Hall, Cardiff, 7.45 for 8 p.m. Wednesday, all-day visit to 
Swansea, 9a.m.; visits, Llandarcy Oil Refineries, 11 a.m.; Mond 
Nickel Works, Clydach, 11.15 a.m.; luncheon, by invitation of 
Mayor and Corporation of Swansea; tour of Gower Coast, 
4p.m.; dinner, by invitation Local Section, 6.30 p.m. Thursday, 
Plastic Group Section meeting, University College, Cardiff. 
“Plasticity, the Servant of Industry,” Professor H. Freundlich, 
10.30a.m.; luncheon, I p.m.; at 2.30p.m.in Sir William Reardon 
Smith Lecture Theatre, National Museum of Wales, Cardiff, 
presentation of Messel Memorial Medal to Sir Harry McGowan, 
who will address the meeting; Committee meeting, head- 
quarters, 5 p.m.; annual dinner at City Hall, Cardiff, 7 for 
7.30 p.m. Friday, Road and Building Materials Session at 
headquarters, 10a.m. ; address by Col. C. H. Bressey ; coach tour, 
2 p.m.; informal dance in Assembly Hall, Technical College. 
Cardiff, from 8 p.m. to midnight. 


SaTuRDAY TO WEDNESDAY, JULY 28TH TO AUGUST 8TH. 


Inst. oF ELectrricaL ENGINEERS: LONDON STUDENTS.— 
Summer tour to Ruhr District of Northern Germany. Par- 
ticulars from Mr. T. 8. Smith, 51, Exeter-road, Welling, Kent. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


THE CAMBRIDGE INSTRUMENT Company, Ltd., of 45, Gros- 
venor-place, London, 8S.W.1, has recently received instructions 
to supply dial thermometers to the following British warships:- 
H.M.S. *‘ Kingfisher,” H.M.S. ‘‘ Woolwich,” H.M. submarine 
** Seawolf.”’ 

THe Neckar WATER SOFTENER Company, Ltd., 96, Victoria- 
street, Westminster, S.W.1, has received an order from the 
Anglo-Persian Oil Company, Ltd., for a hot process water 
softener, having a capacity of 18,000 gallons per hour, to treat 
the water for a battery of boilers at Abadan. 


STOTHERT AND Pitt, Ltd., Bath, have received an order from 
the South African Railways and Harbours for ten 4-ton elec- 
trically driven portal jib cranes of the crank level luffing type 
for Port Elizabeth Harbour. These cranes are similar to five 
just completed by the same makers for the same port. 


Tue South DurHAM STEEL AND Iron Company, Ltd., has 
been given a contract by Balfour Beatty and Co. to supply, 
erect, and test a further pipe line for the extension of the power- 
house of the Grampian Electricity Supply Company, at Loch 
Rannoch, Perthshire, which is the subject of a descriptive article 
in this week’s and last week’s issue of THe ENGINEER. This 
new contract embraces the installation of the third pipe line, 
similar in construction to the existing lines, and involves 
approximately 1000 tons of steel pipes. 


THE METROPOLITAN-VICKERS ELECTRICAL COMPANY, Ltd., 
of Trafford Park, Manchester, has received from the Victoria 
Falls and Transvaal Power Company, Ltd., a contract for 
generating plant to be installed in the new Klip River station, 
South Africa. The contract covers the supply of three turbo- 
alternator sets, each of 33,000 kW capacity, complete with 
condensing plant. The turbines will be of the two-cylinder 
impulse type, the low-pressure cylinder in each case being 
designed for double flow. The plant will run at 3090 r.p.m., 
corresponding to a periodicity of 514 cycles per second. ‘Three 
units of similar capacity were supplied to the Victoria Falls 
and Transvaal Power Company for their Vereeniging power 
station some years ago. The whole pf the plant under the 
resent contract will be manufactured at the Trafford Park 
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Water Resources. 


On Tuesday, July 17th, a representative deputation 
from the British Association and the Institution of 
Civil Engineers waited upon Sir Hilton Young, the 
Minister of Health, to invite the Government to give 
favourable consideration to the institution of a com- 
plete and systematic survey of the water resources 
of the country, a subject on which a British Associa- 
tion Committee has recently published a report. In 
the unavoidable absence of Sir James Jeans, the 
deputation was introduced by Sir Henry Maybury, 
and the following were also present :—Sir Percy 
Douglas, Sir Richard Redmayne, Professor P, G. H. 
Boswell, Captain H. McClean, Dr. H. H. Jeficott, 
and Dr. O. J. R. Howarth. The deputation suggested 
that the existing records, both of surface water, 
including river run-off, and of underground supplies, 
were very incomplete. They urged that systematic 
records comparable with those of rainfall were much 
to be desired, and that a national survey was neces- 
sary in order to obtain statistics of this nature. Sir 
Hilton Young, in reply, thanked the British Associa- 
tion and the Institution of Civil Engineers for the 
consideration which had been given to the matter, 
and for the suggestions which had been made, and 
said that these suggestions would receive the most 
careful consideration of the Government. Sources of 
information were available through the Ministry of 
Health, the Geological Survey, and the. Catchment 
Boards. It was for consideration whether the progress 
which was to be desired in the collection of statistics 
could not best be achieved by improving the existing 
means of gauging the flow of rivers and by improve- 
ments in the method of collecting and presenting 
returns. 


International Tinplate Agreement. 


THE negotiations between the British, American, 
and Continental makers of tin-plates, which were first 
announced by THE ENGINEER and have been pro- 
ceeding for some time, have now been concluded by 
the signing of an agreement relating to prices and 
quotas. It was hoped at first that all the Continental 
manufacturers would become parties to the arrange- 
ment, but the negotiations narrowed down to the 
British, French, German, and Saar makers. It is 
understood, however, that fresh negotiations will be 
immediately opened with the Italians, and it is hoped 
that they will come into the arrangement in the not 
distant future. The arrangement provides that the 
tin-plate industries of the participating countries 
shall be given quotas, and an international price 
equal to 18s. f.o.b. per box, 20 by 14 basis, has been 
agreed upon. This marks an advance of 6d. to 9d. 
per box in the price of tin-plates. A committee is to 
sit in London composed of representatives of the 
industries concerned, and a scheme is to be worked 
out under which c.i.f. prices will be quoted for the 
various export markets. Some doubt has been 
expressed as to the practicability of the agreement 
whilst the Italian and Spanish makers remain out- 
side, but the production of these two industries is 
not important, and is largely consumed in their home 
markets. Nevertheless, considerable importance is 
attached to the adherence of the Italians, and it is 
probable that Sir William Firth, to whose abilities 
as a negotiator the present agreement is largely due, 
will shortly visit Italy*to confer with the Italian 
producers. 


A Stainless Steel Merger. 


Ir is announced by Thos. Firth and. John Brown, 
Ltd., and the English Steel Corporation, Ltd., that a 
preliminary agreement has been entered into for the 
formation of a new company to be styled Firth- 
Vickers Stainless Steels, Ltd., which will, as from 
October Ist next, acquire the two companies’ 
respective businesses as producers of stainless and 
Staybrite steels. The arrangement is confined to 
these two branches of the companies’ businesses and 
will not affect any other activities of the present 
companies. The headquarters of the new under- 
taking will be at the Tinsley Works of Thos. Firth 
and John Brown, and it is expected that extensions 
of plant and equipment will be needed, which will 
create new employment. The agreement will require 
the consent of the debenture stockholders of Thos. 
Firth and John Brown, Ltd. The board of the new 
company will be appointed by the two parent com- 
panies, each of which is to hold one-half of the sub- 
scribed capital, which will, it is expected, be about 
£800,000. The first chairman will be Mr. A. J. Grant, 
who, it will be recalled, joined the board of John 
Brown and Co., Ltd., in 1911. Mr. Grant was edu- 
cated at Che!tenham College and was apprenticed to 
Laird Bros. at Birkenhead. He obtained a Whit- 
worth Exhibition at Liverpool University in 1896 and 
was later general manager of the Chadburn Ship 
Telegraph Company, Ltd., at Liverpool. He was 


Chairman of the British Steel Delegation to the 
Ottawa Conference. He has also taken a leading part 
in the reorganisation of the special steels section of the 
steel industry, of which the combination of interests 
recorded above marks the latest development. 


A Switchgear Testing Plant. 


WE are officially informed that a new company 
has recently been registered under the title of the 
Switchgear Testing Company, Ltd., in order to 
operate the large-power circuit-breaker testing plant 
which has been built at Trafford Park, Manchester, 
in the joint interests of the British Thomson-Houston 
Company, Ltd., Ferguson Pailin, Ltd., and the Metro- 
politan-Vickers Electrical Company, Ltd., all of which 
are constituent members of Associated Electrical 
Industries, Ltd. The new testing plant has been 
designed and built in the respective works of the three 
firms to a general specification, which was drawn 
up by a committee composed of representatives of 
the technical staffs of the three firms. It is anticipated 
that the output of the new testing plant will be larger 
than that which has been obtained to date from 
any other single testing unit of the kind. The 
facilities available include provision for three-phase 
testing at all standard voltages from 6600 up to 
132,000 volts. The equipment is now undergoing its 
final tests before being put into commercial service, 
and we hope at a later date to be able to publish some 
further technical particulars of this interesting 
plant, which, we understand, incorporates many 
improvements in detail compared with the older 
equipments which are now in use by the respective 
firms above named. 


The Science Museum. 


In the report of the Advisory Council of the Science 
Museum for the year 1933, which has just been issued, 
reference is made to the number of visitors, which 
was 1,255,818, or an increase of 14,290 over 1932. 
These figures do not include visits paid to the Science 
Library. The average monthly attendance was over 
100,000 and the average Sunday attendance 5958. 
The large number of students and research workers 
and schoolboys and girls is indicative, the report 
says, of the scientific tendency of the age and of the 
educative attractions of the Museum. The daily 
public lectures continue to be popular, and the class 
of visitor attending such lectures is obviously improv- 
ing. The exhibition space in the main galleries 
remains unaltered, but the Children’s Gallery has 
been doubled in extent. At the present time H.M. 
Office of Works is converting a large portion of the 
basement of the Museum from storerooms into an 
exhibition gallery. This space will be utilised to show 
a selection of essential exhibits from the older western 
galleries when the reconstruction of the centre block 
is begun. Approval has been given for proceeding 
with the detailed working drawings of the new centre 
block, and it is hoped that building operations will 
be commenced during the coming financial year. 
The need for extra space is being felt more acutely 
every year, the existing galleries are congested and 
existing sections retarded in their development, while 
much wanted new sections remain unbegotten. 


The Government and Shipping. 


In the latter part of the debate in the House of 
Commons on Tuesday, July 10th, Mr. Walter 
Runciman, President of the Board of Trade, referred 
to the co-operation which the Government could 
secure in the carrying through of its programme for 
the assistance of British shipping. He stated that 
he had received a letter, signed by the respective 
chairmen of the following shipping concerns, expressing 
readiness to do everything to give effect to the object 
that the Government had in view:—The Furness 
Withy group, the Peninsular and Oriental group, the 
Union-Castle Company, the Orient Line to Australia, 
and the Ellerman group. On Thursday of last week, 
July 12th, the Council of the Chamber of Shipping 
passed the following resolution :—‘* That the Council 
welcomes the acceptance by the Government of the 
principle of a temporary subsidy in order to help the 
industry in the present abnormal times. It resolves 
to co-operate with the Government in making their 
proposals effective, and leaves to its existing com- 
mittees in close co-operation with one another to 
frame their detailed proposals to be put before the 
Government.” It seems likely that if satisfactory 
schemes are received from tramp owners during the 
recess the necessary legislation in order to enable 
payment to be made will be one of the first tasks to 
which the Government will ask the House of Commons 
to devote its time after the parliamentary recess. 


Hollow Forgings. 


THE production of large hollow forgings is a branch 
of industry that has made much progress of recent 
years, during which it has become very much more 
important than formerly, largely on account of 
the requirements of the steam boiler industry and 
the chemical industry. An important development 
just introduced is a method of casting hollow 





President of the National Federation of Iron and 
Steel Manufacturers in 1932 and in that year was 





ingots, invented by Mr. Arthur Brearley, of Sheffield. 
The chief makers of hollow forgings in this country 





are Thos. Firth and John Brown, Ltd., the English 
Steel Corporation, Ltd., and Wm. Beardmore and 
Co., Ltd., and these firms, together with Brown 
Bayley’s Steel Works, Ltd., of Sheffield, are all 


interested in the new process. Each of them has 
nominated a director of a new company which has 
been registered with the nominal capital of £2000, 
to be known as the Brearley Ingot Company, Ltd., 
to work the invention. The usual process of making 
a large hollow forging consists in producing first the 
usual type of solid ingot, which, after stripping, .is 
first heated and then cooled slowly in an annealing 
furnace, in order to avoid internal cracks. This 
annealing process may take from seven to fourteen 
days, according to the size of the ingot. After anneal- 
ing the ingot is trepanned, reheated, and forged in 
the usual way under a press on a mandrel. The 
Brearley method of producing hollow ingots allows 
the hollow ingot, as soon as stripped, to be charged 
into a reheating furnace and forged straight away, 
so that the long annealing operation required by the 
solid ingot and the trepanning operation are un- 
necessary. 


Railway Accident Report. 


THE report by the Chief Inspecting Officer of 
Railways on the accidents of 1933 was issued on 
Tuesday as a Stationery Office publication, price 9d. 
It shows that there were only two accidents last 
year in which passengers lost their lives—five at 
Raynes Park, and one, at an unnamed place, caused 
by a piece of scrap metal that had become dislodged 
on a passing freight train. Eleven servants were 
killed in train accidents. Whilst that figure was 
higher than that for 1932, it was less than the average 
for the five-year period 1925-29. The number of 
““ movement” accidents to railway servants com- 
pares favourably with that of previous years, and 
it is remarked that the fatalities to men working on 
the permanent way fell from 52 in 1932 to 32 in 1933. 
The “‘ movement ”’ accidents among passengers are, 
as in past years, mainly to be attributed to mis- 
adventure or carelessness on the part of the victims 
themselves. The total—282—of passengers, railway 
servants, and other persons killed in train and 
** movement ”’ accidents, was the smallest for thirty 
years, whilst the figure of 7348 injured only slightly 
exceeds the average. In train accidents the liability 
to casualty, in the case of passengers, was no more 
than one killed in some 262 millions carried, and 
one injured in 2-5 millions. Among railway servants 
there was one fatality to every 37 million train 
miles—passenger and freight—run, and one injury 
to 5 million train miles. That part of the report which 
deals with train accidents concludes with the statistics 
as to accidents at level crossings, and attention is 
drawn to the fact that at public road level crossings 
there were 18 accidents during the year, which 
resulted in the deaths of 8 persons and injuries to 
17. In no case was the gatekeeper or signalman in 
charge at fault, and of the 8 killed, 6 were pedes- 
trians, one was a railway servant, and only one was 
an occupant of a road vehicle. 


British Standards Institution. 


At the annual meeting of the British Standards 
Institution, which took place on Friday, July 13th, 
Dr. E. Frankland Armstrong, F.R.S., was elected 
Chairman of the General Council, in succession to 
Mr. E. J. Elford, M. Inst. C.E. The report of the 
work carried out by the Institution during the past 
year, which we have just received, shows an all-round 
progress with considerable expansion. Reference is 
made in the report to two matters of Imperial import- 
ance, which were undertaken at the instance of the 
Ottawa Conference. These are the Glossary of Terms 
and Definitions for the Timber Trade and the pre- 
paration of a Colour standard for home and Empire 
use. The British Colour Council has now prepared a 
schedule, which has been accepted by the Institution 
as a British standard and which, it is hoped, will 
ultimately receive Empire endorsement. In the 
Chemical Division machinery has been set up for the 
development of dairy standards, work which has 
resulted by the transference to the B.S.I. of certain 
work begun by committees of the Empire Marketing 
Board. In the international field the Institution is 
co-operating closely with the work of the International 
Electrotechnical Commission with regard to the 
problem of interference with broadcast reception 
caused by the operation of electrical apparatus. A 
meeting was recently held in Paris, under the egis 
of the I.E.C., at which some twelve international 
organisations were represented, and such good pro- 
gress was made that it is hoped that some definite 
recommendations will be forthcoming at the next 
meeting, which is to be held in the early autumn in 
Berlin. The closest and most cordial relations con- 
tinue to exist between the Institution and the Govern- 
ment Departments, and there was during the year a 
noticeable increase in the requests of those Depart- 
ments for nationally agreed specifications. The fact 


does not appear to be sufficiently known, the report 
states, that copies of foreign national specifications 
and those of national standardising bodies are avail- 
able for either loan or for purchase. The number of 
specifications issued during the past year was ninety- 





one, of which fifteen were for aircraft materials. 
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The Mersey Tunnel. 


No. IT. 


(Continued from page 30, July 13th.) 


CONSTRUCTION OF THE FULL-SIZE TUNNEL. 
URING the progress of contract No. 1 prepara- 
tions were made for the construction of the 
full-size tunnel between the working shafts. This, as 
already stated, was designed to have an internal 
diameter of 44ft. and to be 46ft. 3in. diameter ex- 
ternally. The tunnel is lined throughout with seg- 
mental rings of cast iron, each ring consisting of 
twenty-four segments weighing about 18 cwt. each ; 
the thickness of metal is ljin. The diameter of the 
lining was greater than that of any similar work 
previously carried out, and, to gain experience that 
would be of value in preparing the subsequent con- 
tracts, the construction of an experimental length of 
full-size tunnel was undertaken as an addition to 
contract No. l. This experimental length of tunnel 
was constructed near the Birkenhead shaft. It was 
originally intended to make the cast iron rings 18in. 
long, but the experience gained in the experimental 
section led to rings of 24in. length being used for the 
actual work. Experiments were made to determine 
the best procedure for excavating the rock, for 
erecting the cast iron rings, and for grouting between 
the lining and the surrounding rock. 

From the pilot headings the work of enlarging to 
the full-size tunnels was started by establishing 
‘* break-ups ”’ in a large number of positions, at each 
of which two faces were worked in opposite direc- 
tions. The location and distance apart of the 
‘* break-ups,” which were not all begun at the same 


used on the work. Each lift was operated by two 
motors of 25 H.P. and 70 H.P. respectively, and had 
a hoisting speed of 150ft. per minute. Control 
was from the cage and all the usual safety appliances 
were provided. 


DIsPOSAL OF EXCAVATION. 


The excavation from the tunnel was raised by the 
lifts and tipped into a bunker of 400 cubic yards 
capacity, under which motor lorries passed in succes- 
sion and were rapidly filled with material fed into 
them from the bunker through delivery doors in the 
bottom of the latter. The total quantity of excava- 
tion in the works was about 800,000 cubic yards. 
Most of this was evacuated through the working and 
ventilation shafts at Liverpool and Birkenhead. 
Large quantities of rock excavation from the Liver- 
pool shafts were disposed of by dumping at the Dingle 
foreshore reclamation work and on the Otterspool 
embankment works. From the Birkenhead shafts 
much of the excavation was dumped at a disused 
quarry at Storeton. 

During the period of tunnel driving from June, 
1926, to August, 1931, the quantity of rock excava- 
tion averaged over 720 cubic yards in every twenty- 
four hours. 


UNDER-RIVER TUNNEL. 


In carrying out contract No. 2, which included the 





enlargement of the under-river section of the tunnel 





Fic. 15--LAYING CAST IRON ROADWAY 


date, were determined to suit a programme of work, 
which envisaged the completion of the excavation of 
the rock, masses between them at or about the same 
time. The adoption of this method of enlargement 
undoubtedly shortened materially the time occupied 
in driving the tunnels through rock. 

In excavating the rock, holes 4ft. deep were drilled 
and the rock was blasted by gelignite charges of 
$ lb. each. The total weight of explosive (50 per cent. 
Arctic gelignite) used was 560,000 Ib. After blasting, 
the rock was broken down by pneumatic hammers 
and tools, and the débris loaded into skips which were 
hauled by electric battery locomotives to the working 
shafts, where it was hoisted to the surface by lifts. 


Hoists In WORKING SHAFTS. 


For raising the excavated material from No. 1 
contract two cages were provided in each of the 21ft. 
diameter shafts at Liverpool and Birkenhead. The 
capacity of these was too small to deal rapidly with 
the excavation produced from the enlargement of 
the tunnel to full-size and the material, including the 
cast iron lining segments, which had to be delivered 
to the working faces. Moreover, the large number 
of men engaged in the later stages of the construc- 
tional work called for lifts capable of raising and 
lowering men, as well as material, with rapidity and 
safety. 

Rectangular shafts of large size had been sunk in 
connection with the ventilation stations at George’s 
Dock, Liverpool, and at Woodside, Birkenhead, and 
these, which are connected with the main tunnel by 
adits, afforded ample room for the erection of three 
lifts on the Liverpool side and two on the Birkenhead 
side. These lifts were electrically operated, and each 


had a platform area of 16ft. by 5ft., and accom- 
modated two of the 1 cubic yard wagons which were 
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BLOCKS IN BITUMEN -SEPTEMBER, 


to the full cross section and the erection of the cast 
iron lining, the excavation of the top half of the full 
circle was first completed, and was followed by the 
erection of the upper half of the circular lining before 
the rock excavation of the lower half was under- 
taken (Fig. 23, page 64). This was followed by the under- 
pinning of the top half of the lining by the bottom 
half—see engraving in Supplement. Various methods 
of fillmg and grouting the space, normally from 4in. 
to 5in. in width, between the outside of the cast iron 
rings and the rock were tried. The most satisfactory 
and that generally adopted was to hand-pack small 
pieces of rock from the excavation behind each seg- 
ment as it was erected. When 8ft. or 10ft. of tunnel 
lining had been erected and packed, a stunt head of 
clay was built round the leading end with a vent pipe 
for the escape of air. Grouting was then done in the 
usual way under a pressure of about 70 Ib. per square 
inch, cement and sand grout being used. Hydraulic 
lime grout was used in backing the lining in the dry 
strata at the Liverpool and Birkenhead ends. From 
time to time after the erection of the cast iron lining, 
additional high-pressure grouting of neat cement was 
applied at every point where indications of seepage 
could be detected. 


ERECTION OF Cast Iron LINING. 


For the erection of the cast iron segments of the 
tunnel lining a mechanical erector worked by com- 
pressed air was employed. This machine is illustrated 
in the Supplement. It was provided with the usual 
rotating arm with telescopic movement, the whole 
being mounted on a truck laid at right angles to the 
longitudinal axis of the tunnel. This truck could 
be traversed from one side of the tunnel to the other. 
The transverse track itself was laid on a gantry (seen 


with the centre line of the tunnel. This gantry also 
carried platforms from which drilling and other opera- 
tions could be carried on. The cast iron segments 
were brought to the working face on bogies which 
ran on rails laid on the floor of the heading. A total 
weight of 82,000 tons of cast iron segments were used 
to line the tunnel. 


LowER HaALr UNDER-RIVER 


TUNNEL. 


CONSTRUCTION OF OF 


When the excavation and lining of the top half of 
the tunnel was completed, work was begun on the 
bottom half, and was carried on from the lower head- 
ing in the same way as in the top heading, separate 
break-ups being worked at many points along the 
length of the pilot headings. ‘The excavation was 
taken out in short lengths, so that no more than three 
rings of the top lining were left unsupported before 
the bottom rings were put in. A roadway was 
suspended from the cast iron lining of the top 
half of the tunnel, provided with up and down wagon 
roads, and the skips of excavated material were 
raised to it, and the segments required for the bottom 
half of the tunnel lowered from it by electric lifts. 
These lifts were established at each “ break-up ” 
and worked two faces. It was considered imprac- 
ticable to transport wagons and materials to and 
from a number of working faces through the bottom 
heading, and the suspended roadway enabled the 
work to be attacked from a number of faces with 
independent transport arrangements, and thus made 
rapid progress in the construction of the bottom half 
of the tunnel possible. The suspended roadway is 
seen in two of the views in the Supplement. 


BoLTING AND CAULKING OF SEGMENTS. 


The cast iron segments in the main tunnel have a 
metal thickness of I}in., and the bolts are lin. 
diameter in ljin. diameter holes. The space in the 
bolt hole was made water-tight by means of grummets 
of bituminous material. Under the head and nut 
of each bolt were placed a dished wrought iron washer 
and a grummet, the bitumen in the grummet being 
forced into the space around the bolt as the nut was 
tightened up. The joints of the lining were caulked 
with lead wire of the same size as the caulking groove. 
The lead was rammed in cold by means of a pneumatic 
caulking tool. After a length of caulking had been 
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FiG. 16—EMERGENCY EXIT AND GLASS 


passed as free from all seepage, the joint was pointed 
over with cement. The length of caulked joints 
between segments of cast iron lining reached a total 
of 140 miles, and one million bolts were used in 
making the joints. A view of the completed cast iron 
lining under the river is seen in the Supplement. 


-EXCAVATION BENEATH THE GLACIAL CHANNEL. 


The construction of the top half of the tunnel 
where it passed under the lowest part of the eroded 
glacial channel in the rock called for exceptional 
care and precautions. The minimum cover of rock 
over this part of the tunnel was only 3ft. 6in., and this 
rock was of rather poor and broken character. The 
excavation was, therefore, limited in this position 
to one ring at a time, each ring being erected before 
the next length was excavated. No blasting was 





in the view), which travelled on rails laid parallel 





permitted in the top half of the tunnel, and the rock 
was excavated by pneumatic hammers. Special 
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ABOVE:—UNDERPINNING UPPER HALF OF LINING IN 44FT. DIA. TUNNEL UNDER RIVER 


BELOW :—COMPRESSED AIR RADIAL ARM MACHINE ERECTING CAST IRON, SEGMENTS IN. 44FT. DIA. SEMI-CIRCULAR TUNNEL, BIRKENHEAD-—DECEMBER, 1929 
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ABOVE:—-BREAKING UP FROM SINGLE PILOT HEADING, BIRKENHEAD MAIN TUNNEL~ MARCH, 1930 


BELOW:—CAST IRON LINING IN 44FT. DIA. CIRCULAR TUNNEL--FEBRUARY, 1931 
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ABOVE: CONCRETE FILLING IN CAST IRON SEGMENTS—44FT. DIA. TUNNEL, BIRKENHEAD—JULY, 1931 
BELOW: -FIXING WIRE MESH REINFORCEMENT FOR CEMENT RENDERING —44FT. DIA. TUNNEL--JULY, 1932 





SupPLeEMENT TO THE ENGINEER, Jt ty 20, 1934. 


CONSTRUCTION OF THE MERSEY TUNNEL 





Ipelpggeer 














Ie Loge v 


ABOVE: -CEMENT GUN RENDERING OF TUNNEL LINING--OCTOBER, 1932 
BELOW:—APPLYING GYPSUM PLASTER TO TUNNEL LINING—MAy, 1933 
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precautions were taken to uphold the roof, and, in 
spite of the difficulties, the work was carried through 
satisfactorily. 
44¥T. DIAMETER SEMI-CIRCULAR TUNNELS. 

The lengths of 44ft. diameter semi-circular land 
tunnel at the Liverpool] and Birkenhead ends, extend- 
ing from the working shafts to the portals, were 
excavated in the same way as the under-river circular 
section tunnel, though from a single pilot heading, 
see Supplement. The cross section of these tunnels, 
as has already been stated, is roughly semi-circular 


Fic. 17--CuT AND COVER WORK IN BIRKENHEAD 
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seen in the Supplement view. The lining of the invert 
of the land tunnels consists of mass concrete, 6:3: 1, 
4hin. thick (Fig. 9, ante), where the tunnels are above 
the standing water level, and of 4: 2:1 concrete with 
asphalt waterproofing where they are below this 
level. Concrete bulkheads, seen in the view (Fig. 4, 
ante), were built at the points where the circular and 
semi-circular sections met. 

Under Dale-street, Liverpool, the tunnel rose 
out of the rock into clay, and its crown is so near the 
street level that it was necessary to take precautions 
against subsidence. In this part of the work, for a 


MAIN TUNNEL 


COVER, 





Fic. 19—-CAST 
BIRKENHEAD 


with a segmental invert, the bottom of which is 
7ft. 6in. beneath the roadway slab. In a few places 
where loose rock was encountered the headings were 
lined with cast iron segments. The semi-circles of 
the land tunnels (Fig. 9, ante) are lined with cast iron 
segments and grouted as in the case of the circular 
under-river tunnel. Where, however, the tunnels 
are constructed above standing water level, but below 
the rock surface, the lining was formed of rolled steel 
joists placed at 2ft. 6in. centres, the intervening 
spaces being filled with concrete. The steel ribs 
in course of erection in the Birkenhead land tunnel are 


IRON LINING AND ROADWAY STEEL REINFORCEMENT, 
BRANCH—DECEMBER, 


1929 


length of 877ft., excavation was effected by means 
of @ semi-circular roof shield, 12ft. 6in. long. This 
shield was supported on rollers which ran on steel 
plates laid on concrete paths in small pilot headings, 
and was pushed forward by twenty-four hydraulic 
rams, the ground being excavated at the front face 
of the shield while the semi-circular cast iron lining 
was being completed behind it. A view of the shield 
emerging near the Old Haymarket portal is shown 
in Fig. 25, page 64. 

At the Birkenhead entrance to the main tunnel, 
cut-and-cover methods of construction were used 


Fic. 18-—-CAST IRON LINING AND CONCRETE 
BIRKENHEAD BRANCH—OCTOBER, 


53 


(Fig. 17), and for a length of about 220ft. from the 
Birkenhead portal the semi-circular arch lining was 
replaced by a plate girder roof carried on side retaining 
walls 5ft. thick. Where the tunnel on the Birkenhead 
side passed over the Mersey Railway cast iron was 
substituted for concrete in building the invert. 
THe Brancu TUNNELS. 

The smaller branch tunnels of 26ft. 6in. internal 

diameter are of horseshoe section, and are shown in 


Fig. 10, ante. These were also constructed from a single 
heading, and the inverts are generally similar to those 
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FIG. 20—SHUTTERING FOR UNDER-SIDE OF ROADWAY SLAB 
44FT. 


DIA. TUNNEL—OCTOBER, 1931 

used in the semi-circular land tunnels. A view of the 
cast iron lining and steel reinforcement for the 
roadway slab in the Birkenhead Branch Tunnel is 
reproduced in Fig. 19, and examples of cut-and-cover 
work near the entrance to the same branch are shown 


in Figs. 18 and 24. 
JUNCTION CHAMBERS. 


The junction chambers formed at the points where 
the branch tunnels diverge from the main tunnel 
on the Liverpool and Birkenhead sides respectively 
are of ample dimensions, and give the impression 
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of great spaciousness (Fig 5, page 28, ante). The 
44ft. tunnel opens out into a reetangular chamber, 
55ft. long, having a maximum width of 72ft., sur- 
mounted by a vaulted roof having a radius of 40ft., 
the soffit of which is over 40ft. above the roadway 
surface. The vault is constructed of 18in. by 8in. 
rolled steel joists curved to the radius and embedded 
in concrete at 2ft. centres. The ends of the joists are 
carried by mass concrete beams which rest on the 
tunnel lining. The steel and concrete of the vault 
were erected before the main part of the rock dumpling 
was excavated. 


CONSTRUCTION OF CONCRETE ROAD SLAB. 


The placing of the concrete in the reinforced 
roadway slabs was done by means of a travelling 
gantry supporting the forms for the under side 
of the slab. The gantry travelled on rails laid at 
the sides of the invert. A view of the shuttering for the 
slab in the circular tunnel under the river is seen in 
Fig, 20. Fig. 26, page 64, shows a 30ft. length of road- 
way reinforcement ready for concreting in the semi- 
circular tunnel near the Liverpool entrance. In 
this view there can also be seen the steel strengthening 
trusses inserted in the upper part of the cross section, 
necessitated by the near approach of the crown, 
in this part of the tunnel, to the ground surface. 

Particulars of the several types of lining construc- 
tion adopted for the tunnel work and the total length 
of each are shown in the following table : 





Taste IT. 
Lining. ’ : Position. Length, ft. 
44ft. dia. cireulartunnel under river.. 5,274 
| Main tunnel, Birkenhead side, 44ft. 
: | -dia.,semi-circular .. .. .. .. 1,404 

Cast iron -< Main tunnel, Liverpool side, 44ft. dia., 
ee i... ee ee 2,039 
| Birkenhead branch tunnel 1,248 
Liverpool branch tunnel 404 
10,369 

{ Main tunnel, Birkenhead side, 44ft. 
: | dia.,semi-circular .. .. .. .. 897 

Steel ribs and } Main tunnel, Liverpool side, 44ft. dia., 
conerete .. lO OS Se ee eee 638 
Birkenhead branch tunnel. . 299 
_Liverpool branch tunnel 1,157 
2,991 
Plate girder { Main tunnel, Birkenhead side .. 221 
roof.. .. \ Birkenhead branch tunnel 107 
328 
Junetion chambers. . 112 
Total 5 cue tebe sume. 13,800 
. { Main tunnel, Birkenhead side .. 370 

Oo : jperce: ee : ‘ 

Pesoliond  ) Main tunnel, Liverpool side 299 
encionchent Birkenhead branch tunnel . . 370 
PI * | Liverpool branch tunnel 199 
1,238 
Total tunnels and approaches .. 15,038 


Norre.—The discrepancy between the total 15,038ft. 
shown above and the total length of roadway 
(15,191ft.) given elsewhere, is due to the fact that the 
latter is measured along the centre lines, the length 
of the branch tunnels being taken to the points of 
intersection of their centre lines with the main tunnel 
centre line, whereas in the table the net length of the 
junction chambers only is included. 


INTERNAL EQUIPMENT OF TUNNEL AND APPROACHES. 


Road Surface.—As we have already mentioned, 
the roadway in the main tunnel is 36ft. wide between 
kerbs, and that in the branch tunnels 19ft. wide. 
The kerbs are hollow cast iron sections, having a 
sloping face opposite the roadway and concrete filled 
(Fig. 8, ante). The roadway surface, laid to a camber 
of 2in., consists of cast iron paving blocks, about 12in. 
square and ljin. thick, with studded faces. These 
blocks are embedded in a bitumen mastic, laid on the 
surface of the concrete roadway slab. Along the 
centre line of the main tunnel is a series of amber- 
coloured rubber blocks, each having a V-shaped pro- 
jection raised about l}in. above the road surface, 
forming a rib at right angles to the centre line of the 
tunnel. In addition to the visual indication provided 
by these blocks, any car running off its correct path 
and on to the line of blocks is caused to vibrate 
when the wheels pass over the V-shaped ridges, and 
thus warns the driver. Flush rubber blocks of amber 
colour are also laid along the medial line of each of 
the two halves of the roadway. The cast iron blocks 
provide an efficient non-skid surface. In a short 
length of the main tunnel, where it crosses the old 
Mersey Railway, the road surface is formed entirely 
by rubber blocks, in order to reduce vibration to a 
minimum. The paving in the tunnel approaches is of 
granite setts. 

Footpaths, &c.—A footpath, 3ft. wide overall, is 
provided on each side of the tunnel roadway, the 
continuous slot through which fresh air enters the 
tunnel being situated between the rounded nose of 
the footpath and the roadway kerb. A continuous 
cable trench, seen in Fig. 8, ante, is formed under each 
footpath and is covered by precast reinforced concrete 
removable slabs. On each side of the tunnel a 4in. 
water main for fire and cleansing purposes is laid 
along the footpath close to the wall face ; 6in. drain- 
age pipes are built into the concrete of the roadway 
slab on either side, the gullies connected with them 
being placed at 100ft. centres. 

Internal Finish of Tunnel Liming.—The internal 





filling of the cast iron lining of the tunnel was not 
undertaken until the whole of the excavation had been 
completed and the reinforced concrete floor slab had 
been constructed. This delay afforded ample oppor- 
tunity to discover leaky joints and seepage develop- 
ing after the tunnel lining was everywhere exposed 
to the full hydrostatic pressure. In some positions 
grouting was carried out repeatedly until all signs of 
seepage had disappeared, sand and cement grout and 
finally neat cement grout being injected, by means 
of pumps working continuously day and night, through 
the grouting plug holes provided in the cast iron 
lining, under varying pressures which at times reached 
120 lb. per square inch. 

The concrete filling, 6: 3:1, was put in behind 
timber forms—see engraving in Supplement—and was 
finished flush with the inner edges of the flanges of 
the castings, and in it wire bonds were embedded or 
* rawl-plugs ” driven to secure the wire mesh—see 
Supplement—which was fixed everywhere #in. clear of 
the concrete surface down to a level of 7ft. above 
the footpaths. A cement rendering, jin. thick, was 
then applied by a cement gun under a pressure of 
30 lb. per square inch, followed by a waterproof 
lining, jin. thick, of bituminous emulsion sprayed 
on the cement. Finally, the surface was finished by 
applying a coat of cream-coloured gypsum plaster, 
jin. thick, trowelled to a smooth surface. This coat- 
ing was itself protected and made waterproof by the 

















Fic. 22—DETAIL OF 
PARAPET LAMPS 
AT ENTRANCE 


FIG. 21—LIGHTING SHAFT 
AT THE OLD HAyY- 
MARKET ENTRANCE 


application by spraying of a transparent polish or 
varnish. Views of the cement gun rendering and of the 
plaster work in progress are seen in the Supplement. 

Between the bottom of the plaster work and the 
footpaths is fixed a dado of black glass about 7ft. 
high in three tiers. The sheets of glass, each 10ft. 
long, are fixed in lead cames, the joints being covered 
by strips of stainless steel (Fig. 16). There is a clear- 
ance between the back face of the glass and the con- 
crete lining, and any water that may find its way into 
this space passes down behind the dado and finds its 
way to the drains provided at intervals. The black 
glass lining is seen in several of the views already 
referred to, and in one showing the laying of the cast 
iron roadway sections, Fig. 15. 

Tunnel Entrances.—At all the tunnel entrances 
there are short lengths of approach in open cut, the 
ground on either side being supported by concrete 
retaining walls faced with Portland stone. At each 
entrance special drainage traps have been provided 
across the whole width of the approach to prevent 
rain and other water from the uncovered parts of 
the roadway running into the tunnel. 

Fire and Traffic Signals.—At regular intervals of 
150ft. spacing, staggered on each side of the tunnel, 
fire stations are placed in the side walls, each con- 
taining a hydrant, chemical extinguishers, sand bins, 
a fire alarm, and telephone. In the event of a fire, 
the alarm will be used to notify the control room, and 
also automatically to put into operation traffic signals 
placed at convenient points necessary to control the 
traffic in such cases of emergency. 

Illuminated signs are also placed above the fire 
stations, so that should traffic be brought to a stand- 
still, drivers of cars will be signalled to stop their 
engines, and thus avoid emitting harmful gases. 

Traffic will be controlled at each junction chamber, 
where the branch tunnels join the main tunnel, by 
automatic signals of the electromatic type. Should 





an occasion occur when it is necessary for people to 
leave the tunnel quickly, emergency exits—Fig. 16 

have been provided in the shafts at George’s Dock, 
Liverpool, and at Morpeth Branch Dock, Birkenhead. 

Tunnel Lighting.—The lighting of the tunnel is 
provided by fittings in flush casings placed in the 
segmental sides at intervals of 20ft. on each side. 
Each lighting panel is covered by hammered pattern 
glass and contains one 150-watt lamp. Near the 
portal entrances the spacing of the lights is reduced 
in several steps so that the lighting can be adjusted, 
both day and night, to the external illumination, thus 
facilitating the adjustment of drivers’ vision to the 
change between tlie lighting inside and outside the 
tunnel. Alternate lights are fed from alternate 
circuits, and, as a further precaution against failure 
of current supply, every tenth light on each side of the 
tunnel on the Liverpool side of mid-river is fed from 
a separate independent supply taken from the Birken- 
head Corporation system, and similarly every tenth 
light on the Birkenhead side of mid-river is fed from 
the Liverpool Corporation system. 

Lighting for the use of patrols and staff is provided 
at 50ft. intervals in all air ducts under the roadway 
and between the ventilation buildings and the tunnel. 

The main lighting is controlled from each of the 
six access passages by distribution boards fed from 
the ventilation buildings, which we shall describe 
later. Lighting of air passages and other subsidiary 
lighting is controlled through contactors operated from 
various points by push buttons, different contactors 
controlling large circuits of lights, thereby obviating 
the need for every operating point to be equipped 
with switches big enough to carry the whole current 
of such a large circuit. These sub-circuits are fed 
through the main lighting distribution boards referred 
to above. Two circuits are provided for this sub- 
sidiary lighting, half the lighting points being fed 
through the one and half through the other. In this 
way work may be carried out on one circuit whilst 
lighting is still available on the other, and, by suit- 
ably “ phasing *’ the circuits, a supply for at least 
half the lighting will always be available from a 
ventilation station. 

The total number of lighting points in the traffic 
part of the tunnel is 1600, and in other parts 560. 

Open Approaches and Plazas.—-The open approaches 
at the four entrances to the tunnels are lined with 
concrete retaining walls, faced with Portland stone, 
which at their outer ends fan out and terminate in 
ornamental pylons. Beyond the inclined approach 
at each main entrance is a wide plaza for traffic 
marshalling, dominated by a lighting shaft, some 
60ft. in. height, placed on the axis of the tunnel 
centrally between the pylons, thus separating 
the in-going from the outgoing traffle—Fig. 21. Each 
shaft is faced with polished black granite and carries 
a gilded bronze glazed bowl lamp crowned by a 
decorative finial. The toll booths, of metal and glass, 
are arranged on one side of the plaza. There are four 
booths for eight lines of ingoing traffic at each of the 
main entrances, and two booths for four lines at the 
branch tunnel entrances. The booths are set wide 
enough apart to allow tolls to be taken from either 
side. The general architectural treatment of the 
portals and other features of the entrances is dis- 
tinctly modern in character. Granite sett paving 
is used for the roadway surfacing of the plazas and 
open approaches. 

Weighbridges and Gauges.—The equipment pro- 
vided at the tunnel entrances includes automatic 
weighbridges, two of which are placed on every traffic 
line abreast of the toll booths. These bridges register 
and indicate both by light and sound signals in the 
toll booth whenever the load on an individual wheel 
passing over them exceeds 5 tons, which is the limit 
adopted for all traffic using the tunnel. The use of 
pairs of weighing machines is necessitated by the 
desire to check wheel loads as distinct from axle loads, 
and forty-four weighbridges are therefore installed on 
the twenty-two ingoing traffic lines. “ Radiovisor ”’ 
devices, placed at each entrance, give warning if any 
vehicle passing the toll booths exceeds the permitted 
height of 17ft. The functioning of these instruments 
depends upon light-sensitive apparatus and the inter- 
ference of a passing object with a beam of light pro- 
jected horizontally across the roadway. Similar 
instruments are provided for automatically counting 
all the vehicles entering and leaving the tunnel. Every 
vehicle which passes intercepts a vertical light beam 
projected from overhead on to a light-sensitive cell 
and in so doing actuates a relay counter. All these 
instruments, as well as the light-sensitive apparatus 
for automatically observing and recording the con- 
ditions of visibility of the atmosphere in the tunnel, 
have been made by Radiovisor Parent, Ltd., of 


London. 


Correction.—The map (Fig. 2, page 26) in our last 
issue showing the density of population in the Mersey 
district should have indicated that the scale of figures 
in the legend represents density of population per 
square mile. The Boston, U.S.A., Tunnel referred to in 
the table (page 27) and in the text, although 
completed, is not yet open for traffic. It is expected 
to be brought into use in the near future. The head- 
room of the Boston Tunnel is 13ft. 6in. 

(To be continued.) 
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Institution of Naval Architects. 


No. II. 
(Continued from page 31, July 13th). 


MNHE second paper read at the Tuesday morning 

session was entitled ‘“‘ Influence of Form on Fric- 
tional Resistance,” and was by General G. Rota 
(Rome Experiment Tank). 


FORM AND FRICTIONAL RESISTANCE. 


In this paper the author refers to the method adopted in the 
various experiment tanks, when applying the results obtained 
from towing models to full-size ships, namely, the division of the 
resistance into two parts: first, the frictional resistance calcu- 
lated according to definite rules; and second, the residuary 
resistance to which for corresponding speed one applies the law 
of similitude. The ship’s resistance then being completed by 
adding to the residuary the corresponding frictional resistance, 
calculated as usual. This method of Froude’s has required special 
experiments with planks to obtain some data on the parameters 
to introduce into the formule, which express the value of fric- 
tional resistance in the case either of models or of ships. 

Froude’s experiments are classic, and afterwards those of 
Gebers, based on that conception ; various formule are used : 
Froude, Tideman, Gebers, Le Besnerais, Kempf. In all these 
it is admitted that the frictional resistance is the same for a ship- 
shape body as for a plane of the same length and area at the same 
speed. 

The method has not been accepted without criticism. Never- 
theless, for over sixty years Froude’s method has stood the test 
of time, and the results obtained thereby satisfy us closely 
enough for all practical purposes. 

However, naval architects now believe that this method could 
be advantageously revised, or at least they wish to adopt a 
uniform method for these calculations in order to permit a more 
exact comparison of results obtained. The chief doubt which 
arises on the validity of the formula used for the determination 
of frictional resistance is that no parameter is introduced in it 
to take into account the effect of the curvature of the wetted 
surface, the formula being the same both for a plane surface and 
for a ship-shape body. General Rota mentions the I.N.A. 
researches made by Mr. Perring in 1925 for the determination of 
the form resistance of supposed ship-shape bodies of various 
forms and proportions, but of equal length and equal area of 
wetted surface and displacement, and gives particulars of his 
own new researches on the influence of the curvature of the 
frictional surface on the amount of the resistance. He considered 
five models of ships of the same length, derived from a given one, 
changing the scale of the breadths, and in a reciprocal one the 
scale for the heights, settling the draught afterwards in order to 
leave the same area of wetted surface. These five models being 
— to those described in his 1905 paper presented to the 
I.N.A.* 

A table giving the principal dimensions of the five models 
accompanies the paper, along with a body plan of one of the 
models and specific resistance curves. It is shown that at the 
point where wave-making resistance appears noticeable the 
values of the specific resistance are practically the same for the 
five models, and show a notable analogy with the corresponding 
specific frictional resistance, deduced from the usual calculations. 


he started his experiments, to find any considerable 
change. If one looked at the conditions laid down 
it would be seen that they were of a kind which was 
almost prohibitive. Actually, the longitudinal dis- 
tribution of the skin friction remained the same, and 
that was one of the most important factors in the 
specific resistance of a body. Perring had shown in 
his experiments at the National Tank that if a plank 
were made in which the longitudinal distribution was 
the same as in an ordinary ship-shape hull, the total 
resistance obtained was the same. From that point 
of view, therefore, there was no result to be expected 
other than that recorded in the paper. Further than 
that, the actual form chosen by General Rota had a 
very rounded section at every point in the length. 
A second item which influenced the effect of form was 
the radius of curvature of the transverse section. 
That had been recognised for some time, and Telfer 
had suggested that it should be taken into account 
in the formula for resistance. Not many people did 
that, however, although most of them recognised 
that a radius of curvature existed. In many cases 
it was an almost negligible quantity, but it showed 
up in the extremely flat forms which General Rota 
had taken. Finally, Mr. Baker said he could only 
envy General Rota’s ability to persuade his Govern- 
ment to support him in making full-scale towing 
experiments as he appeared to have done. 

Dr. G. Kempf (Germany) agreed entirely with Mr. 
Baker as to the negative result of the experiments, 
and inquired of General Rota whether it would be 
possible to calculate the wave resistance of a ship in 
order to get the difference between the total resist- 
ance and the specific frictional resistance, so that 
what remained, perhaps 2 or 3 per cent., might then 
be added to the form effects. In conclusion, Dr. 
Kempf agreed with General Rota as to the desira- 
bility of carrying out full-scale towing experiments, 
and remarked that neither in Germany nor in Eng- 
land were there such favourable possibilities in that 
connection as in Italy. 

Mr. M. P. Payne (R.C.N.C.) sent a written con- 
tribution which was read by Mr. R. W. L. Gawn. In 
the course of his remarks Mr. Payne, after observing 











Dimensions of the models. C 93. C 94, | C 95. C 96. 
Length on the water line, metres .. .. ..  .. «+ ee} 5-64 | 5-64 5-64 5-64 5-64 
Length between perpendiculars, metres et anes 5-40 5-40 5-40 5-40 5-40 
Cg ccs be ee es ae” eet OBS 1-08 0-945 0-810 0-675 0-540 
nO? 15s iat eer bee roi)! bows dala drs 0-123 | 0-1614 0-2028 0- 2469 0-291 
bo ka. On Cs Gee oer on eee ee 15-3 } 17-5 20-4 24-5 | 30-6 
Wetted surface (A), square metres .. .. .. «eee 3°997 3-997 3-997 3-997 3-997 
Area of maximum cross section, square metres 0- 1084 0-1282 0-1396 0-1422 0-1326 
Displacement in kilogrammes es : ; 307-125 374-625 416-137 425-165 393-187 
Height of the model, metres beri wide rc. d vised tlzte! Ves 0-30 0-375 0-450 0-525 0-600 


The author infers that, at least in the case of the models con- 
sidered, the different curvature of the wetted surface has no 
influence on the value of the frictional resistance. 

The experiments, he says, cannot, however, be considered as 
definitive because the conclusions to which they lead relate only 
to the particular case considered ; but the continuation of such 
experiments should enable us to examine other differently 
shaped models, but of the same length and wetted surface. The 
carrying out of experiments on towing a ship under perfect 
conditions of similitude with a corresponding model in a tank is 
to-day greatly to be desired. 

If it is admitted that the curvature of the wetted surface has 
little or no influence on the value of the frictional resistance, 
full-scale experiments on any ship would also have considerable 
ogous and the comparison would yield precious data. 

iver since 1924 full-scale towing experiments were suggested 
by the Advisory Committee of the Institution of Naval Archi- 
tects, and on other occasions their usefulness has been demon- 
strated. Only Government departments can afford to carry out 
such experiments, which are no doubt very expensive. But so 
far the question has not yet been resolved. 

On the Italian side the possibility of making in the Bay of 
La Spezia trials of this kind was considered some time ago ; 
many are the difficulties to be overcome—chiefly to ensure a 
straight run for the towed ship. In consideration of the financial 
help always generously given by the Italian Minister of Marine 
to every research directed to the progress of naval science, the 
author expresses the hope that the suggested and much to be 
desired experiments may at last be made. 


Dr. Ing. F. Gebers (Austria), opening the discus- 
sion, spoke of the influence of different shapes of 
ships on frictional resistance, and said that his own 
formula, which was given in the paper, had never 
been applied to anything save planes or planks. It 
was impossible to calculate from the resistance of a 
rectangular plane to a plane of another shape, and, 
in the same way, if there were propellers, which caused 
streamlines around the ship, the result would be 
different from those of a ship without propellers. 

Mr. G. 8. Baker (Teddington) said that whilst a 
large amount of literature was accumulating on the 
skin friction of variously shaped bodies, thanks were 
due to General Rota for this last contribution to the 
subject. The results of the work referred to were, on 
the face of them, rather of a negative character in that 
they showed very little change, but personally he 
rather doubted whether General Rota expected, when 





“*G. Rota, “ Experiments with Models of Constant Length 


that an extension of the investigation described in the 
paper was desirable, said it appeared that a definite 
conclusion from the experiments was that at low 
speeds the differences in curvature and shape of the 
surface produced no measurable difference in specific 
total resistance, nor in the excess of that resistance 
above the calculated skin friction resistance. That, 
however, did not necessarily imply that curvature 
had a negligible effect on the frictional resistance. 
An examination of the shape of the sections in the 
body plans given by General Rota in his paper before 
the Institution in 1905 suggested that the change in 
shape of the sections of the models considered was in 
the direction of a transfer of sharpness from the 
waterline to the keel. Assuming that the greatest 
section was a semi-ellipse, it was seen that the radius 
of curvature at the water line changed from 0-03 m. 
to 0-3 m., while at the keel it changed from 2-4 m. 
to 0-25 m. The combined effect on mean curvature 
on the change of dimensions might tend to cancel out 
and account, at least in part, for the absence of any 
appreciable effect on form resistance in the present 
case. Further, the difference in resistance due to 
divergent wave making, which might be present 
even at the very low speeds, and the effect of trim, 
might be contributory factors leading to a cancella- 
tion of difference in resistance. It would be inter- 
esting if General Rota could give the records of sink- 
age and trim of the model at various speeds during 
the experiments, as a difference in sinkage might be 
taken as some indication of a difference in distribu- 
tion of velocity and accordingly of surface skin 
friction. 

General Rota, having indicated his desire to reply 
in writing, was sincerely thanked for his paper. 

The finel paper read at the first session of the Con- 
ference was “Some Notes on the Nomenclature 
Suitable for the Presentation of Model Data,’’ by 
Professor T. B. Abell. 

In presenting the paper Professor Abell said that 
as he was not a tank superintendent he very much 
appreciated being asked by the Council to present a 
paper on that subject. It had given him a great deal 





and Form of Cross Section, but with Varying Breadths and 
Draughts,” ‘‘ Trans.,”’ I.N.A., Vol. XLVII (Part II), p. 334. 





of satisfaction to do so, but he feared that his pleasure 





might be somewhat alloyed by having, so to speak, 
to “‘ hold the baby ” whilst the different tank super- 
intendents discussed its eventual career. 


THE PRESENTATION OF MODEL DATA. 


During recent years there has been a general readiness to 
publish results of investigations, resulting in large accumula- 
tions of very useful data in many different languages and 
notations. The desire for a universal notation has become 
more evident, but the difficulties have become greater. The 
psychology has changed in a marked degree, for anyone who 
attended the Conference of Tank Superintendents, convened at 
the suggestion of Mr. John de Meo in July, 1933, at The Hague 
by the Council of the Nederlands Scheepsbouwkundig Proef- 
station of Wageningen, must have been impressed by the desire 
on all sides to find some common basis of agreement, and by the 
very substantial progress made towards a uniform method of 
calculating resistances and of their presentation, eventually 
agreed upon. In the methods now used by different experi- 
menters there will be found differences in form, in units, and 
in terminology. Terminology is governed by language; units 
are governed by national systems of weights and measures, and 
by conventions not specially associated with ship-model experi- 
ments. Both these are, internationally, comparatively un- 
important ; for differences in terminology may be overcome by 
a key table, or a glossary of terms and symbols; differences in 
units involve simply differences in the values of numerical 
coefficients or factors. On the other hand, differences in form 
are most difficult to appreciate and assimilate. With a uniform 
scheme of presentation of results, differences of terminology 
do not matter at all, and differences in the units, whether cm., 
gm., sec., or lb., ft., sec., do not affect the recognition of charac- 
teristic changes in performance or proportions and shape. 

The author then goes on to deal with the method of presenting 
performance, giving the formule as used by William Froude and 
Edmund Froude and other workers, and as modified by the 
Hague Conference. 

On the question of self-propelled model tests, Professor 
Abell urges a greater measure of uniformity of technique. 
The data which tanks propose to supply to the general public 
from time to time, and the form in which they are to be supplied, 
as described in the paper, show, the author says, the extent to 
which co-operation can be reasonably expected for the time 
being. He believes that the system which Edmund Froude 
initiated for ships’ forms will in its general character be the one 
likely to prove of greatest use to the industry of shipping and 
shipbuilding, because it is the one of greatest service to the tanks 
which supply the information. In detail it may vary, but when 
the superintendents of tanks agree that it is best for general 
use to codify the results of their experiments in some “ constant ”’ 
form, and to present them in that form, together with full par- 
ticulars of the models used, he suggests that users of published 
data should learn the language of the tanks. 

At the Hague Conference it was agreed that the publication 
of model data should follow certain lines for one year. That 
year, Professor Abell points out, is now past, and it is sincerely 
to be hoped that since this initial step has been taken, and data 
have already been published on the lines proposed, the work 
commenced at the Hague Conference should be continued, and 
should be sealed by the appointment of a small committee of 
tank superintendents to complete the work. The completion 
involves the publication of a pamphlet setting out the form in 
which all data are to be supplied for general publication, 
together with tables of symbols, coefficients, physical constants, 
and conversion tables for different units of measurement. No 
doubt it would be necessary to invite subscriptions to provide 
money for such a publication, but it would be a fitting memorial 
of these conferences if money could be found for the purpose 
at once. 


Mr. G. S. Baker (Teddington), referrmg to the 
Special Committee which was set up at the Hague 
Conference last year, to which attention was drawn 
in the paper, said that a meeting of that Committee 
had been held on the previous day, and he was 
authorised to make some sort of a statement as to the 
decisions reached. Agreed values of the kinematic 
viscosity for fresh water had been tabulated and 
similar values for sea water had also been determined. 
Those values differed a little from what had been 
agreed last year, because it had been found on investi- 
gation that Lyle and Hosking’s values were not. 
particularly reliable and narrower values had been 
taken. The Committee had also agreed to the accept- 
ance of the values of O, and figures for the frictional 
coefficient F had been worked out and tabulated and 
would be circulated to all tanks. With regard to 
fixing the minimum Reynolds number which would 
define the reliability of all model results, some diffi- 
culty was encountered. There was general agreement 
that in any case a Reynolds number of about 3 x 108 
was required, but the difficulty was to fix whether 
that number was good enough for all types and kinds 
of models. Some of those attending the meeting 
yesterday were of the opinion that a much higher 
number was wanted, and in Professor Bairstow’s 
paper, which was to be read later in the week, the 
number went up as high as 8x 10®. In view of that 
it was arranged that some experiments should be put 
in hand during the coming year at the five tanks 
represented at the Conference, namely, Hamburg, 
Paris, Wageningen (Holland), Tokyo, and the British 
National Tank. It was agreed that at each one at 
least five, and as many more models as possible, 
should be experimented with, first of all in the 
ordinary way with their straight forward skin without 
serrations and then with serrations in the first third 
of the length. Dr. Kempf had agreed to make the 
necessary tools to ensure that all these serrations 
would be alike in all the tanks, and in that way it 
was hoped next year to collect information which 
would be sent to Dr. Kempf to analyse and put 
together in order to find out to what extent that kind 
of thing was wanted on ‘different size models and 
models of different fulness. It was hoped that other 
tanks which were represented at the present Con- 
ference would agree to join that effort. If ten or 
twelve tanks would co-operate in that way work would 
be done upon at least fifty models. With that fuller 
co-operation, moreover, it would be possible to con- 
tinue the work on the presentation of propeller 
results, also mentioned in the paper. 

Another matter raised at the meeting of the Com- 
mittee on the previous day—and also dealt with in 








his own paper later in that Conference—was the 
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general tendency of everybody to speak of the “ aero- 
foil ” screw as if that defined the screw, and although 
everybody was not in agreement with what he him- 
self was proposing, nobody could suggest a better 
method. Therefore, so far as the British National 
Tank was concerned, it was proposed to continue with 
that method of defining blade sections. A suggestion 
made in the paper was that there should be a publica- 
tion by one of the aeronautical establishments in 
which the data with regard to any section was given. 
In his opinion, however, that would involve each 
shipbuilding establishment having alongside it the 
publications of all the different research establish- 
ments, which was too much to hope for. In this 
country he doubted whether more than 2 per cent. 
of our establishments would know of the numbers 
given to sections by the other establishments and the 
suggestion, therefore, seemed to him rather useless. 
However, the different coefficients which had been 
agreed to would be put together and circulated to 
each of the tanks. Personally, he did not think we 
were in a position to make a separate publication and 
put it on sale more or less as Professor Abell had 
suggested, but he hoped it would be possible for those 
agreed coefficients and the mode of presentation of 
model data to be added as an appendix to this dis- 
cussion. If that were agreed to he was willing to 
secure the necessary data and put it into its correct 
form. 

Ing. L. Troost (Holland) strongly supported the 
suggestion of co-ordination and collaboration in 
national tank work, and emphasised the view that 
only by putting results into some standard form 
would it be possible to make comparisons of the work 
being done in the different countries. 

Sir Archibald Denny said there was one slight 
correction he would like to make in what the Presi- 
dent had said at the opening of the Conference. It 
was in 188] that his brother William had prevailed 
upon his partners to construct a tank and the first 
experiment was made in February, 1883. Since then 
the tank had been lengthened. Originally it was 
300ft. long, but 50ft. of it was taken up by two small 
docks. A fire occurred in 1924 and advantage was 
taken of that opportunity to increase the length of 
the tank by about 65ft. Since the tank was first 
put into use the number of single observations carried 
out amounted to no fewer than 211,000, and 1200 
models had been made. Continuing, Sir Archibald 
Denny remarked that the Dumbarton tank had been 
established for the use of the firm which had to make 
its daily bread—and butter, if it could be obtained. 
Sometimes the firm had been accused of, or rather 
blamed for, not publishing more data, but he hardly 
felt that that criticism was justified, because the 
“Transactions”’ of the Instttution showed that 
whenever such work had been discussed his firm had 
always made its contribution to the discussion. 
Certainly, if details were not published the results of 
the work done at Dumbarton had been published, 
and therefore shipbuilders knew what was possible 
or probable. In the course of some further remarks 
Sir Archibald said that at Dumbarton they had 
followed Dr. Froude’s example and fitted a small 
truck of narrow gauge. Referring further to Dr. 
Froude’s work, he said he had been informed by Dr. 
Purvis—who was a pupil of Froude’s, but unfor- 
tunately was unable to be present at that meeting— 
that Dr. Froude’s ingenuity and mechanical ability 
was perfectly marvellous. Dr. Froude had practically 
constructed the truck himself. It was made largely 
of wood in box section girders, and his own firm had 
adopted it, and so far as he was aware, if they had to 
build another tank, they would use the narrow gauge, 
the advantage being a light truck with rapid acce- 
leration. 

Commenting on the paper, he asked the tank super- 
intendents not to make more changes than were 
essential. There was surface friction and skin friction, 
and now they had turned delta upside down and 
called it volume; but delta, for displacement, was 
sanctified by years of use long before many of them 
were born. There was little doubt that individual 
tanks would make no change in their own particular 
method of preparing their records, but, of course, 
when it came to publication they would agree to 
present it in the form agreed upon internationally. 

Professor H. R. Morch (Norway) said he had been 
rather disappointed that the paper advocated large 
numbers, because small numbers meant small models 
and small tanks, whereas large numbers meant large 
models and expensive tanks. In Norway they had 
been successful in securing £15,000 for the construc- 
tion of a tank which had existed on paper for twelve 
years, and the dimensions were settled after laying 
down three conditions :—First, that the Reynolds 
number should be at least 50; secondly, that the 
influence of the sides and bottom should not be more 
than 2 per cent.; and, thirdly, that model propellers 
should always be at least 6in. diameter. 

Dr. Ing. Renato de Santis (Italy), who is associated 
with the Rome National Tank, strongly supported 
the plea for collaboration and co-operation among 
experimental tanks. He also called attention to the 
annual reports issued dealing with the work done at 
that establishment. 

Mr. H. G. Williams said it was very gratifying to 
him as a practical man that tank superintendents 
should at last have come together in an endeavour 
to agree on some uniform system of presenting their 





results. After giving the particulars of the func- 
tional expression in which the speed and resistance of 
models should be stated, Professor Abell had said: ‘‘ No 
particulars of units are given here, except where the 
unit used is international.” It was difficult to under- 
stand, continued Mr. Williams, what that meant, or 
what its implications were. It rather seemed to him, 
however, that the implication was that the knot was 
to be used as the unit of speed, and that any unit of 
length or time could be adopted. That, however, 
was the very thing which prevented the universal 
adoption of Froude’s original data. Having given 
a good deal of attention to Froude’s original paper, 
the impression he had gained was that for units to be 
generally adopted as scientific they must be expressed 
consistently in the same units, namely, mass, length, 
and time, and Froude showed how this could be done. 
Then, unfortunately, Froude went on to say that 
everybody spoke of the speed of a ship in terms of the 
knot, and he imported the knot into his units, which, 
of course, involved the use of curious factors which 
destroyed the universality of the whole thing. If 
we used the knot as the unit of speed, continued Mr. 
Williams, by implication we adopted the nautical 
mile as a unit of length and the hour as the unit of 
time. Therefore we must express the value of gravity 
in knots per hour and the length and volume of a 
ship in cubic units, which was absurd ; and, moreover, 
quite unnecessary. Personally, he had never had the 
least difficulty from a very tender age in multiplying 
by some simple factor and converting knots into 
feet per second, and he had never met an apprentice 
draughtsman who had. It was quite unnecessary 
for the purposes of the practical man that scientific 
men should spoil their constants in order to meet the 
practical man’s fancied limitations. 

Professor E. G. Barrillon (France) supported Mr. 
Baker in the invitation to the superintendents of 
other tanks to help in the work of co-ordination. 
Replying to Professor Morch, he pointed out that 
there had been no prohibition on the use of low 
Reynolds numbers. What had been agreed was that if 
the Reynolds numbers were high, then the curve must 
be dotted. 

Mr. E. Wilding said the general character of the 
presentation which he gathered had now been agreed 
to by the international tank superintendents was 
very much on the lines Froude originally set out. 
The suggestion made in the paper that the results 
of performance experiments should be largely exclu- 
sive of any appendages, he regarded as correct, because 
any such appendages were necessarily small, and 
small features in a large ship became unmanageably 
small in small models. 

Mr. M. P. Payne (R.C.N.C.), in a communication 
which was again read by Mr. R. W. L. Gawn, said it 
was a great tribute to the nomenclature initiated 
by Froude that the alternative now proposed by 
the Congress of Tank Superintendents for universal 
acceptance was, like Froude’s, generally non-dimen- 
sional, and differed from Froude’s in certain constants 
only by the arithmetical multiplier. An important 
routine initiated by R. E. Froude was the correction 
of the results by reference to a standard model, a 
procedure for which he had frequently had occasion 
to be grateful. Difficult as was the precise measure- 
ment, primarily owing to uncertainties of the idle 
thrust, Professor Abell’s advocacy of effective pitch 
was to be whole-heartedly commended. 

Dr. E. V. Telfer, referring to the summary in the 
paper of the resistance and speed constants authorised 
by the Hague Conference, said he wished to emphasise 
that the alternatives were not alternatives. The 
first coefficient was displacement, and must be asso- 
ciated with the second—the speed coefficient— 
which was also displacement. Moreover, the first 
speed coefficient could not be used with the first 
resistance coefficient, and that led to interminable 
misunderstandings in the selection of suitable model 
forms from systematic data. He regretted that no 
reference had been made in the paper to plotting the 
specific resistance to a base of Reynolds numbers. 
It was very important that experiment tank data 
should be in such a form that the professional man 
could examine their accuracy, but there was no doubt 
in his mind that the accuracy, in the past, quite 
unwittingly, had left a lot to be desired. 

Professor Abell, replying to the discussion, said 
he really did think that the conclusions of the tank 
superintendents and the results of their conferences 
should be published, if possible, in pamphlet form 
and for general use. At the same time, he confessed 
he was unable to suggest any machinery by which 
that could be done. If the information was published 
in the “ Transactions ” of the Institution, he felt it 
was certain to be curtailed unless the Council could 
satisfy itself that all the essential data could be 
published. With regard to Professor Barrillon’s 
statement that the paper quoted knots incorrectly, 
Professor Abell said he must have read the decision 
of the Conference incorrectly. Although he knew 
the intention was to have non-dimensional constants, 
he still thought it was the decision of the Conference 
to use V in knots and not in absolute units. Finally, 
with regard to Dr. Telfer’s point as to plotting resist- 
ance constants to a base of Reynold’s numbers, 
Professor Abell said the tanks were publishing 
information with regard to actual models, and that 
information enabled any person desiring to do so to 
explore the data more thoroughly and to plot the 





figures on a base of Reynold’s numbers. The tanks 
would generally give the result in one particular form. 

The President, in proposing a hearty vote of 
thanks to Professor Abell, which was cordially given, 
said the suggestion with regard to publication in 
pamphlet form of information on that subject would 
receive the consideration of the Council. 


Both on Wednesday and Thursday, July LIth and 
12th, two sessions for the reading and discussion of 
papers were held simultaneously. 


SESSION A. 


In Session A, on Wednesday, July llth, Sir 
Eustace H. T. d’Eyncourt (Vice-President) was in 
the chair, and the first paper read was entitled 
** Experimental Investigations on the Resistance of 
Long Planks and Ships,” by Professor Vice-Admiral 
Y. Hiraga, I.J.N. (Tokyo University). 

THE RESISTANCE OF LONG PLANKS AND SHIPS. 

In this paper the author refers to a new formula for the fric- 
tional resistance of planks and ship models in fresh water and 
sea water, which he deduced from experimental results in the 
small tank of the Japanese Naval Technical Research Depart- 
ment, and gave in a previous paper. He outlines the procedure 
for towing experimental ships, and describes in some detail 
towing experiments with a plank ship, the ex-destroyer 
‘**Yudachi,’ and a tug boat, and also gives the results of his 
own experiments on the frictional resistance and total resist- 
ance of planks and ships. The following are the principal con- 
clusions reached :— 

From the experiments with the plank ship, the ex-destroyer 
‘* Yudachi,”’ and the tug-boat, the frictional resistance and the 
total resistance of ships are confirmed to be greater than those 
hitherto considered. The total resistance deduced by the new 
formula not only coincide with the actual resistances in the 
plank ship, the ex-destroyer ‘‘ Yudachi,’’ and approximately 
in the tug-boat, but are also in conformity with the result of the 
‘Greyhound ”’ experiments, if her bottom is assumed to be 
equal to a clean painted surface. The author believes that the 
truth of Froude’s method of deducing the total resistance of 
ships from models is re-asserted with greater accuracy by 
means of his new formula. 

Further, the results of the application of the formula to 
various ships correspond with the modern generally accepted 
idea that the total resistance predicted from the model experi- 
ment is too small. As it is, the frictional resistance of ships is 
greater than that hitherto considered, and it comprises a more 
important part of the total resistance. More serious considera- 
tion will have to be given to the dimensions and form of the 
ship as well as to the cleanliness of the bottom surface. Further, 
the total resistance being confirmed as being greater than that 
hitherto predicted from models, the propulsive coefficient 
determined or adopted will be increased, entailing a fresh con- 
sideration for the power required. The author expresses 
the hope that the actual resistance of ships will in future be 
more widely and deeply investigated. 


DISCUSSION. 


Dr. Kempf, speaking with regard to the conclusions 
of the author, said they were very satisfying to him 
because they confirmed his own results that the 
friction must be greater than that calculated by the 
formula commonly used hitherto. He had heard that 
in Washington a figure of 15° per cent. had been 
arrived at and that seemed to him quite reasonable. 
He urged the need for further research on the question 
of roughness. 

Sir Westcott Abell said that Admiral Hiraga’s ap- 
titude for research, and his capacity for carrying out 
work of this kind, satisfied him that the analysis of the 
measurements given in the paper was as accurate as 
anybody could make them and, therefore, in view of 
the distinct difference between these results and the 
results obtained with the usually accepted method of 
calculation, he was strongly inclined to the view that 
Admiral Hiraga and Froude were not measuring the 
same thing. The first point was whether the wake of 
the towed ship, as Admiral Hiraga had found it, 
increased the so-called frictional resistance by 30 per 
cent. or was there some wave factor also which com- 
plicated the issue ? It certainly would be a remark- 
able coincidence that 30 per cent. should be added to 
Froude’s calculations in order to get the same result 
as that obtained by Admiral Hiraga, and he was 
doubtful whether that really was so. A second point 
was that Froude used a corroded copper surface, 
which was very different from the copper surface 
used by the author, and that again led him to doubt 
whether Froude and the author were measuring the 
same thing. 

Dr. Th. von Karman expressed the view that the 
real connection between the Reynolds number and 
the friction coefficient was given by the logarithmic 
relation. For smooth surfaces the formula corre- 
sponded very closely with practice, but in the case of 
rough surfaces the situation was not quite so favour- 
able. At the same time, the rough surfaces which had 
been experimented with were artificially rough and 
did not altogether correspond with what was found 
in actual ships. 

Mr. M. P. Payne (R.C.N.C.) said the paper made it 
clear that Froude’s outstanding achievement of sixty 
years ago had at last been surpassed both in size and 
speed of ship and plank testing, and it was therefore 
obvious that the results now presented must be 
treated with the greatest respect. Without venturing 
to criticise the method of experiment or analysis, he 
confessed to considerable scepticism regarding the 
magnitude of the skin friction as finally deduced, and 
although he was quite prepared for the eventual proof 
that Froude’s data understated the skin friction of the 
painted and plated ship, the value deduced by the 
author could only be substantiated from our warship 
trial results on the assumption that we had seriously 
under-estimated the efficiency of our screw propellers 
and seriously over-estimated the resistance of the 
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appendages. In any comparison of the new formula 
with the “‘ Greyhound ”’ results regard must be paid 
to the fact that the copper surface of the ‘“‘ Grey- 
hound ” had deteriorated with age. An important 
feature of the results was the equality between the 
skin friction resistance, as calculated by the author’s 
formula, and the total resistance both of the 
‘‘ Yudachi”’ and its model at ship speeds of 9 knots 
and below. 

Mr. 8S. V. Goodall (R.C.N.C.) said the high index 
figure of 1-90 of the velocity was based upon 
three years of experiment and study and was 
put forward with a full knowledge of the work 
of all previous experimenters. Nevertheless, it 
seemed high, and the reason for its adoption must be 
carefully investigated. Admiral Hiraga might say 
whether he had considered in detail towing the ships 
outside the screw race of the towing ship, as did 
William Froude, and his reason for towing imme- 
diately behind. Perhaps Admiral Hiraga would also 
give his opinion why the tug-boatresultsdid not appear 
in such agreement with his estimate as the plank ship 
and destroyer. He was inclined to think the explana- 
tion lay in the fact that appendages were left on, and 
the effect of appendages was difficult to estimate in 
model experiments. On the whole, concluded Mr. 
Goodall, his attitude was one of suspended judg- 
ment. 

Mr. F. H. Todd (National Physical Laboratory) 
said the general result of the work described in the 
paper was that if the author’s formula was adopted, 
the skin friction of all ship forms would go up very 
appreciably, and there was a certain amount of 
evidence from other data that ship resistance was 
higher than was usually calculated by Froude’s 
method. From experiments carried out at the 
Hamburg Tank it appeared that the resistance was 
some 10 per cent. higher than that obtained with 
Froude’s formula, and experiments at the Teddington 
Tank seemed to show that the increase was of the 
order of from 10 to 12 per cent. Therefore we must 
be quite prepared for some increase in the figures for 
frictional resistance. 

The Chairman, before calling upon Admiral 
Hiraga to reply, said that in certain sister destroyers 
when he was at the Admiralty, it was found that one 
ship had more resistance than the others. When 
that difference was investigated, it was found to be 
partly due to the proudness of the rivets along the 
ship’s bottom. With the smaller destroyers in the 
early days, it was the practice to insist on the rivets 
being proud in order to make an effective construction, 
but he could not help feeling that that had a per- 
centage effect on the frictional resistance of the 
bottoms of destroyers. Therefore it would be 
interesting if Admiral Hiraga could say what was 
the condition of the destroyer, in that respect, in 
his case. With certain vessels the rivet centres 
stuck out about jin. from the line of the hull, which 
was rough in proportion. 

Admiral Hiraga, in a few comments by way of 
reply—he promised a detailed reply in writing— 
said that in the case of the ‘‘ Yudachi,” which was 
used in the experiments, a system of waves was 
produced by the towing ship which did not exist 
in the case of the ‘‘ Greyhound” experiments. At 
the same time, as he felt it was possible to estimate 
the effect of wake, he had thought it better to tow 
in the way he had done rather than with a boom, as 
in the case of the *“‘ Greyhound.” As regards the 
formule, which had been criticised by one or two 
speakers, that really came from another paper which 
was to be published in November, and to that extent 
it was incomplete, and the details of it could only 
be explained in conjunction with the paper that 
was yet to come. He thanked Mr. Payne for 
his remarks concerning the smoothness of the 
‘* Greyhound,” which he had not been familiar with, 
but in his results he had endeavoured to say what 
the extent of the roughness was in his own case. 

The second paper in Section A this morning was 
on * The Influence of Viscosity on Thrust and Torque 
of a Propeller Working Near the Surface,” by Dr. 
G. Kempf (Hamburg Tank). 


INFLUENVE OF VISCOSITY ON THRUST AND TORQUE. 


Although the influence of viscosity on the thrust and torque 
of a propeller has up to the present only been studied for 
deeply immersed propellers, notably by Dr. Gutsche and Mr. 
J. E. Allan, it was recently shown, when testing self-propelled 
ship models in light condition, that thrust and torque diminished 
in @ ye degree than should be expected from the ithmersed 
area of the propeller only. Experience also showed that in 
certain cases the diminution of thrust of the ship’s propeller 
was greater than that of the model propeller, which led to the 
conclusion that viscosity may interfere when the propeller tips 
are working near the surface, so that air can be sucked down into 
the propeller. 

_ The author describes some experiments which he has made 
in order to investigate this problem, and reaches the following 
conclusions :— 


_For propellers working near the surface the influence of 
viscosity is essential for still higher Reynolds numbers than for 
propellers working deeply immersed. This influence begins to 
be noticeable when the tips approach the surface nearer than 
one-third radius of the propeller, and when the slip ratio, and 
hence the angle of incidence for the blade sections becomes great 
enough for stalling, i.e., approximately at a slip ratio higher 
than 50 per cent. The limit for decreasing of thrust and torque 
has not yet been reached by the experinients, but it seems that 
with the Reynolds numbers over 5 x 10° the influence becomes 
gradually less. For model tests in ligkt condition, when the 
propeller is expected to work at high slip ratio, caution must 
be taken. To avoid air being sucked in, with consequent 
diminution of thrust of propellers working near the surface, it 





is known that performance is improved when the surface over 
the propeller is covered by a plate. 


DISCUSSION. 


Dr. F. Gebers (Austria) said there was another type 
of propeller in connection with which the viscosity 
of the water had an even greater influence than with 
the ordinary propeller, namely, the semi-submerged 
propeller. With that type it would very often be 
found that tank tests were not in agreement with the 
results obtained with full-size propellers; that was 
due to the viscosity of the water. That difference 
was specially noticeable in the case of propellers 
for tug-boats. With the full-size propeller the water 
was scattered and dispersed in millions of drops, 
whereas in tank tests there was a close cut of the water 
from the single blade of the propeller. Testing in 
the Vienna Tank with a three-bladed propeller one- 
quarter full size, and afterwards with the full size 
on the ship, it was found that in practice only 65 per 
cent. of the thrust calculated from the tank experi- 
ment could be obtained, with a three-bladed pro- 
peller. When that was changed to a two-bladed 
propeller, however, it was found in practice that 
almost the same thrust as that which was calculated 
in the tank experiments was attained. 

The third and final paper in Section A on Wednes- 
day morning was one on “ Skin Friction Correction,”’ 
by Professor L. Bairstow. 


SKIN FRICTION CORRECTION. 

In introducing this paper the author refers to the large English 
and German literature on skin friction and the boundary layer 
theory, and says that there is now general agreement as to the 
best practical method of dealing with a change from a model 
to full seale. He enumerates some of the theorems which have 
been developed in forms applicable to any fluid, and refers to 
contributions to the science made by ship model testing tanks and 
aeronautical laboratories, and goes on to deal in a broad way 
with such subjects as the size of models, stream-line forms, and 
roughness of surface, and their effects on skin friction correc- 
tion. A valuable part of the paper is the extensive bibliography 
of work already done in the subject. 


DISCUSSION. 


Dr. G. Kempf, remarking that a stage had been 
reached in connection with roughness approximating 
to a logarithmic Reynolds number of nearly 6 so 
far as ships were concerned, said that in the case 
of aeroplanes still higher Reynolds numbers had been 
obtained, and suggested that as the aeronautical 
people had had some help from the work of Froude, 
the shipbuilding industry should now have some 
help from the aeronautical people. It should not be 
an expensive matter to test aeroplanes with a certain 
roughness, e.g., with certain rivets in them, and with 
a certain distribution, in order to find out the resistance 
due to such roughness. Such experiments would 
help considerably in ship experiments, because even 
in the big tank in Hamburg it was only possible to 
test up to quite small Reynolds numbers—at any 
rate, smaller than was the case with aeroplanes. As 
regards ships, he suggested that experiments might 
be carried out with a certain number of rivets on the 
fore end of the hull to ascertain what influence such 
roughness would have. 

Mr. M. P. Payne (R.C.N.C.) said the author sug- 
gested that the products of the speed of towing in 
feet per second and the length of the model in feet 
should not be appreciably less than 100 for tests in 
water; but, at Haslar, it had been found that a 
minimum figure of less than one-half that mentioned 
was adequate for reliable and consistent results, 
both for surface and submerged models. Actually, 
it had been found that a model I6ft. long could 
be towed at a minimum speed of 2}ft. per second 
and would then give satisfactory results. The import- 
ance of an inferior limit to the size of models to 
avoid abnormal viscous effects had been appreciated 
by all model experimenters since William Froude’s 
early experiments on the river Dart in 1867, and 
it was a remarkable example of the foresight of 
William Froude that a result of such fundamental 
importance was discovered at so early a date. 

Professor F. Horn (Germany) mentioned that 
experiments were being carried out in Germany to 
correlate the results of roughness tests in tank 
experiments with actual practice, and indicated 
diagrammatically the type of test that was to be 
carried out on a series of similar models with that 
object in view. 

Professor Bairstow, replying to the discussion, 
said that very considerable importance was attached 
in aeronautics to getting the correct Reynolds number, 
and in that connection he drew attention to the 
compressed air tunnel at Teddington, in which 
models were tested at twenty-five times the pressure 
of normal atmosphere. In that way it was possible 
to get a Reynolds number corresponding with the 
full scale. Although that tunnel had not been 
working very long, experiments on a large scale 
had been carried out in connection with aeroplane 
wings, and it was very encouraging to find that the 
agreement between the experimental results and 
actual practice was good. Later, when the tunnel 
had been used more, it should be possible to follow 
up Dr. Kempf’s suggestion and measure the effect 
of rivet heads in regard to roughness. 


(To be continued.) 

















Obituary. 


PROFESSOR BURSTALL. 


THE death took place on Sunday, July 15th, of 
Professor F. W. Burstall, the gas engine authority and 
former Vice-President of Birmingham University. 
He was in his sixty-ninth year and died in a nursing 
home. 

Frederick William Burstall was born in Aberdeen 
in 1865, but spent most of his early life in London, 
serving his apprenticeship as a marine engineer at 
Blackwall, on the Thames. Then for four years he 
studied mathematics at St. John’s College, Cam- 
bridge. He came back to London and after two years 
with @ firm of electrical engineers went to King’s 
College, London, as demonstrator in mechanical 
engineering. In 1896 he went to Mason’s College, 
Birmingham, as Professor of Mechanical Engineering, 
which post he held for some three years. That was 
about the time when mass production methods were 
becoming the vogue in America and engineering 
practice on the other side of the Atlantic was attract- 
ing the attention of English industrialists. So 
Professor Burstall made an extended visit to Canada 
and the United States, and as a result of his experience 
organised the system of completing engineering 
education at Birmingham University, where he was 
appointed Professor of Mechanical Engineering. 

He specialised in the design and manufacture of gas 
engines and helped largely towards their more 





FREDERICK WILLIAM BURSTALL 


economical production. He also carried out a number 
of experiments for a special committee of the Insti- 
tution of Mechanical Engineers, of which he was a 
member. To that Institution he contributed a 
number of appropriate papers and occasionally joined 
in the discussion of general engineering subjects. His 
paper on “The Energy Diagram for Gas,’ which 
gives a graphical method of solving the problems of the 
burning of gases in internal combustion engines, was 
selected for publication ; while another important 
paper, for which he was awarded the T. Bernard Hall 
Prize, describes his form of optical indicator. This 
indicator, it will be recalled, is of a robust character, 
suitable for workshop or research work, and has been 
used to produce well-defined diagrams at speeds 
up to 1600 r.p.m. 

During the war Professor Burstall carried out a 
number of experiments for the Government, but was 
rather handicapped by the fact that the University 
workshops were dismantled for military purposes, 
and experiments could only be carried out when they 
did not interfere with the supply of light and power 
to the hospital buildings. These investigations were 
largely concerned with air flow in connection with 
internal combustion engines and with carburation at 
high altitudes. This work was finally completed at 
the Air Board’s Department at Farnborough. When 
it was found that the engines of the larger * tanks ” 
used in the war were liable to serious overheating, the 
Professor investigated the subject and devised a form 
of radiator which greatly mitigated the trouble. 

Outside his professorial duties he carried out a con- 
siderable amount of work, such as the testing of gas 
engines—notably the large units of Newton, Chambers 
at Sheffield—and an enquiry into the extraction of 
benzole from coke oven gas, while he, naturally, 
took charge of the University power plant. 

Professor Burstall succeeded the late Sir William 
Ashley as Vice-President of Birmingham University 
in 1925 and retired in 1930, when he was made 
Emeritus Professor and Life Governor. 

He was married in 1897 to the daughter of Surgeon- 
General Adley and had two sons and two daughters. 





58 


THE ENGINEER 





JuLY 20, 1934 








The Royal Agricultural Show, Ipswich. 


No. 


ITT. 


(Concluded from page 33, July 1Léth). 


( NE of the greatest difficulties which farmers 
J in remote parts have to contend with in dry 
seasons, such as we have experienced during the 
present year, is that of obtaining an adequate supply 
of water. The much-talked-of water grid, even if 
feasible, for supplying large centres of distribution, 
would not be likely to benefit small villages and 
isolated farmsteads. 
these, local sources of supply, such as wells and 
springs, would still appear to be the most practical 
means. In this connection, the electrically operated 
pump offers a solution of the problem in districts 
where a supply of current is available. Existing 


To meet the requirements of 





elimination of knock, whilst easy starting from cold 
is secured, no auxiliary starting devices being neces- 
sary. The pump is situated on the outside of the 
casing, and delivers the fuel through a strainer to 
the atomiser, which is of the self-cleaning type and 
ensures freedom from choked jets, a governor con- 
trolling the action of the pump and maintaining the 
speed with close limits. The valves are disposed 
horizontally, and can be removed without breaking 
water and cylinder gasket joints or lifting the cylinder 
head, whilst the gear for operating the valves permits 
the operation of both inlet and exhaust valves from 
a single operating rod, actuated by an excentric, 





through coil springs. The track rollers are of com- 
posite assembly, each roller running on large roller 
bearings and are provided with adequate dirt and 
oil seals. The carrier rollers are mounted in brackets 
on each side of the tractor. Sheet steel guards cover 
and protect the major parts of the track roller frame 
assembly from mud, dust, and sand. 

The track is of the built-up type, consisting of steel 
shoes, bolted to drop-forged, heat-treated steel links 
by alloy steel bolts. The links are machined and 
heat treated for maximum wear and strength ; the 
links are assembled in turn, with machined, car- 
burised, and hardened steel track pins and bushings, 
which are forced into position under heavy pressure. 

The great durability claimed for the track is due 
largely to scientific heat treating of metals. For 
example, in heat treating the links the rail surface is 
given a faster quenching than is given the side to 
which the shoe is bolted. This treatment gives the 
rail side a hardness that results in maximum wear 
resistance, while the shoe side with its slower cooling 


























Fics. 16 AND 17-75 B.H.P. AND 25 B.H.P. OIL ENGINE- DRIVEN CRAWLER TRACTORS-—-FOWLER 


pumps are readily convertible to electric drive by 
means of a belt from a motor, or, in the case of force 
pumps, by means of gearing and a motor, the whole 
assembly being fixed over the pump, the rotary motion 
of the gearing being converted into a reciprocating 
movement by means of a crank attached to the 
pump rod. Farmers who are interested in this subject 
will do well to obtain a copy of a paper read at the 
Electrical Conference at the Royal Show at Ipswich 
by Mr. M. M. Harvey, entitled ‘“‘ What Electricity 
is Doing in the Country.”’ It is obtainable from the 
British Electrical Development Association, 2, Savoy- 
hill, London, W.C.2, and contains much information 
on the application of electricity to other branches 
of industry, such as dairy and poultry farming. 

We have already alluded to some of the exhibits 
of pumping plants in a previous issue, but have not 
mentioned the interesting stand of the General 
Electric Company, which appealed to us chiefly 
on account of another important use to which elec- 
tricity can be applied on the farm. We refer to the 
handy sterilismg equipments which will enable 
dairy farmers to obtain the special bonus for milk 
produced of a certain .candard of purity under the 
new Milk Marketing Scheme. This is only one-of the 
many applications of small electric motors shown 
by the General Electric Company. Others equally 
interesting were shown in connection with egg- 
grading machines, and grooming machines for horses 
and cattle. 

Electricity is now being utilised advantageously 
in poultry farming for incubators, brooding appliances 
and outdoor foster-mothers. In this department 
farmers are realising the advantages of electricity 
over the old-fashioned oil lamps, with the attendant 
risks of fire and fumes, while ease of temperature 
control and saving of labour with electric heating are 
obvious. 


Bamrorps, Lrp. 


In addition to a very wide range of purely agri- 
cultural implements, Bamfords, Ltd., Uttoxeter, 
had on view two new small models of their popular 
coropression-ignition engines. These are of 3} and 
1} B.H.P. In this firm’s engines accessibility to 
the internal parts is made easy by the employment 
of a hinged crank case, which allows the cylinder 
block to be tilted over and the working parts exposed 
for inspection without disturbing the ignition or 
any of the vital connections. All the working parts 
are enclosed and dustproof, and automatic lubrica- 
tion is employed. A special type of combustion head 
is fitted in the compression-ignition engines into which 
the air is injected at high pressure in two streams, 
the fuel stream being at right angles to the air stream 
and in the low-pressure zone between them, thus 
ensuring an intimate mixing of air and fuel, and 
perfect combustion at all loads, with the practical 





cams being dispensed with and working parts reduced 
by half. 


JoHN FOWLER AND Co., Lrp. 


In addition to a 170 H.P. gyrotiller, which, as our 
readers are aware, is the name given to a gigantic oil- 
driven rotary plough, Messrs. Fowler showed the two 
new crawler type tractors illustrated in Figs. 16 and 17. 
one being propelled by a 75 B.H.P. compression- 
ignition engine and the other by a 25 H.P. engine of 
the same type. The larger engine has six cylinders 
and is fitted with easily accessible hand controls for 
the driver to regulate the quantity of fuel injected 
into the cylinders as well as the timing of the injection. 
It has a bore of 43in. and stroke Tin. and gives 
92 B.H.P. at a speed of 1100 r.p.m. Unit construc- 
tion is employed for the main fly-wheel, clutch, and 
auxiliary gear-box, the latter being spigoted and 
bolted to the fly-wheel housing. The clutch is of the 
multiple dry plate type, Ferodo lined. From the 
auxiliary gear-box the drive to the transmission 
casing is through a double gear-tooth type- 
coupling. Six forward road speeds from 1-8 to 4°6 
miles per hour and two reverse speeds of 1-2 and 
2-2 miles per hour are available. The tractor is 
controlled through two independent steering clutches, 
each controlling the operation of one track. These 
clutches are operated by two vertical hand levers. 
The disengagement of one of the clutches diverts all 
the power through the other clutch and turns the 
tractor in the direction of the released track. The 
design gives quick responsiveness, short-turning 
ability, and full power on the turns. Additional 
control over the tracks when steering is provided by 
the steering clutch brakes, which are operated by 
independent foot pedals. Either clutch, singly or both 
together, can be released as desired. This is of great 
assistance when crossing ditches or other rough places. 
The foot pedals are connected with an equalised hand 
lever to hold the tractor when stopping or on steep 
gradients. 

The track roller frames are of the single unit 
oscillating type, made of heavy structural steel. The 
frames are simple in design, braced and held to correct 
alignment. A heavy channel brace connects each 
roller frame with the centre of the rear axle shaft. 

The front idlers are one-piece steel castings, pro- 
vided with ball and roller bearings and adequate dirt 
seals. They are slidably mounted in guides so that 
in the event of the track becoming clogged the idlers 
move towards the rear and when the obstruction has 
worked out coil springs return the idlers to their 
former position. This feature provides a safety track 
release and prevents breakages which might other- 
wise occur. The front idlers are adjustable to take 
up any slack or sag in the tracks. The front axle is 
a steel forging, pivoted at its centre and connected 
at its ends to the forward end of the track frames 





is made tough and strong to withstand the strain to 
which it is subjected. Each part of the track receives 
the special heat treatment necessary to give it the 
desired qualities. The weight of the tractor is 
23,500 lb. and the ground pressure per square inch 
is 6-6 1b. The draw-bar horse-power is from 70 to 80, 
and the draw-bar pull on the lowest gear from 
14,500 lb. to 16,500 Ib. 

The smaller tractor—Fig. 17—has a Fowler three 
cylinder compression-ignition engine with a bore and 
stroke of 4}in. and 6}in. respectively. The normal 
speed of the engine is 1100 r.p.m. It has four road 
speeds and a reverse. The gauge between centres of 
tracks is 42in., the length of tracks 56jin., and the 
area of ground contact is 1250 square inches. 


BLACKSTONE AND Co., Lrp. 


The oil engine exhibit of Blackstone and Co., Ltd., 
of Stamford, was of particular interest this year, for, 
in addition to the firm’s standard slow and medium- 








Fic. 18--4-CYLINDER 150°7B.H.P. Ol ENGINE— 


BLACKSTONE 


speed engines and high-speed compression-ignition 
engines for tractor and transport work, there were 
shown for the first time examples of two new ranges of 
oil engines which have been recently designed by the 
firm and put into production. Both these engines 
are equipped with the Blackstone patented C.C.C. 
injection system, which was fully described a year 
ago in our issue of July 14th, 1933. The first range of 

















JuLyY 20, 1934 


THE ENGINEER 





59 








engines, which is known as the K.P.V. type, incor- 
porates the latest improvements in vertical oil engine 


design. It is built with two, three, four, five, or six 
cylinders to meet approximate B.H.P. outputs of 
75, 113, 150, 188, and 225 B.H.P. respectively, the 
bore and stroke being 8}in. by Ilin., giving a unit 
output per cylinder of 374 B.H.P. At a demon- 
stration trial at Stamford recently we inspected a six- 
cylinder unit running under test bed conditions, but 
the actual engine exhibited at Ipswich was the four- 
cylinder 150 B.H.P.-unit, illustrated in Fig. 18. The 
principal details of construction are clearly indicated 


Fuel Injection 

































automatically admits the starting air from the air 
storage tank. It also controls the supply of fuel to the 
cylinders and the moving of the cam shaft from half to 
full compression, whilst it finally shuts off the starting 
air when the engine has run up to speed. Stopping 
is accomplished by the same wheel. The gauges give 
information concerning the temperatures of the 
circulating water, the lubricating oil pressure, and 
the engine speed. An outstanding feature of the new 
design is the total enclosure of all moving parts, 
which makes the engine a very quiet one. The inspec- 









tion doors are made of aluminium and when removed 
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FiG. 19 SECTIONAL VIEWS OF THREE 


by the cross-sectional drawings of a three-cylinder 
model reproduced in Fig. 19. The engine frame or 
cylinder casing is a well-ripbbed monobloe cast iron 
structure, which has been designed to give easy access 
to all running parts. It is mounted on a stiff bed- 
plate, which is machined top and bottom and carries 
within it the main crank shaft bearings. The cylinder 
liners are separate and are made from nickel-chrome 
cast iron, the bores being honed. The crank shaft and 
connecting-rods are of special design and are dimen- 
sioned to meet Lloyd’s special requirements for land 
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and marine work. An aluminium alloy piston, which 
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they give complete access to all important parts of 
the engine. 

The normal running speed range of the engine we 
have described is from 450 to 600 r.p.m., corresponding 
to piston speeds of 860ft. to 1150ft. per minute respec- 
tively. A compression ratio of 14:1 is employed and 
the maximum pressure in the working cylinders is 
650 lb. per square inch. The fuel oil consumption at 


full load is 0-397 lb. per B.H.P. hour, and at three- 
quarter load 0-+389]b., while the consumption of 
lubricating oil works out at about 0-112 0z. of oil 





in drawings—Fig. 20. The engine has a designed 
running speed of 700 r.p.m. It is manufactured in 
three sizes with outputs of 3, 5, and 7 B.H.P. in single- 
cylinder units and 10 and 15 B.H.P. in twin-cylinder 
units. The firm also showed ‘‘ Unchokeable ”’ pumps 
of the vertical and horizontal types. The Blackstone 
agricultural machinery was exhibited on the stand of 














Fic. 21—3 B.H.P. ENGINE UNiT-BLACKSTONE 
the Massey-Harris Company, Ltd., with whom Black- 


stone and Co., Ltd., are associated. 


Tae INTERNATIONAL HARVESTER COMPANY. 


This company exhibited farm tractors for plough- 
ing, cultivating, thrashing, &c., and almost every 
form of mechanical farm implement. The Farmall 
tractor has been on the market some years. In 
this machine the makers claim that the forward 
position of the cultivator places the cultivator shovels 
where the response of the tractor to the action of 
the steering wheel is quickest and most effective. 
As the steering wheel is turned to guide the tractor 
along the rows, the shovels are automatically shifted 
sidewise, practically doubling the dodging action. 
Because of this extra dodging facility, the inside 
shovels can be set closer together than is possible 
on cultivators not having these features. 

Another detail of the Farmall tractor is a differential 





per B.H.P. hour. 


The other new range of smaller 
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Fic. 20-3 B.H.P. SINGLE-CYLINDER C.|I. 


embodies the firm’s patented self-compensating prin- 
ciple for avoiding piston slap, is used. The gudgeon 
pin has capped ends and the pistons carry one 
combustion ring and two duplex pressure rings, while 
an oil scraper ring is fitted above the gudgeon pin and 
an oil control ring below it. The cam shaft is carried 
on the side of the engine and is driven by a duplex 
roller chain. All the fuel pump, fuel supply pump, 
and governor units, together with the necessary pump 
priming arrangements, are neatly grouped at the end 
of the engine—see Fig. 18—~along with the starting 
and manceuvring hand wheels and the pressure gauges. 
These are centralised im such a manner as to make the 
handling of the engine a very simple matter indeed. 
The engine is started by turning a hand wheel, which 
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ENGINE AND FUEL PUMP AND GOVER 


“Toe Encweer’ 


engines is exemplified by the 3 B.H.P. single-cylinder 
unit with a cooling water and fuel tank all mounted on 
skids, which we illustrate in Figs. 20and 21. The engine 
is totally enclosed and has remarkably clean lines, 
special attention having been given to the problem of 
accommodating the fuel pump and governor unit 
within the engine crank case. The air for combustion 
enters the engine cylinder cover through the name 
plate and a renewable silk filtering medium is pro- 
vided. The whole of the engine parts have been con- 
structed in such a manner that they can be manu- 
factured on repetition lines, high-grade materials 
being employed to meet the special duties imposed. 













The details of the cylinder design and the arrangement 
of the fuel pump and governor are clearly indicated 





brake control through the steering wheel which 
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NOR DETAILS--BLACKSTONE 


enables the machine to turn in a 7ft. radius. The 
International ‘‘tractractor**» shown by the same 
firm is of the crawler type. It has a four-cylinder, 
vertical petrol or paraffin engine, giving a belt 
horse-power of 26-59 at 1250 r.p.m. There are three 
travelling speeds and a reverse, and the draw-bar 
pull is 5156 lb. The track frame, rollers, sprockets, 
and idlers are scientifically treated steel ailoy, 
especially adapted to the peculiar stresses to which 
each part is subjected. The track rollers have 
unusually large bearing surfaces, and the roller shafts 
and thrust bearings run in oil. The track frame is 
designed and constructed to carry all the weight of 
the tractor, relieving the driving sprocket of the 
weight. The upper track roller removes the weight 
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ot the track from the sprocket. The approximate 
weight of this tractor is 6384 lb., which is distributed 
over two tracks, 4l}in. wide by 52}in. long. On the 
same firm’s stand was shown the McCormick-Deering 
40 H.P. ** tractractor,”.in which the power is supplied 
by a compression-ignition engine. A special feature 
claimed for this engine is ease of starting by cranking. 
This is effected by temporarily converting the power 
unit into a conventional petrol engine. Setting a single 
control reduces the compression pressure and connects 
the L.T. magneto and petrol carburetter with the 
compression chambers. After the engine has been 
started an automatic device converts the engine back 
again to a Diesel. 
RANSOMES, SIMS AND JEFFERIES, LTp. 

In addition to a very extensive display of lawn 
mowers, Ransomes, Sims and Jefferies, Ltd., Ipswich, 
exhibited a number of farm implements specially 
designed for use with tractors. Ploughs of almost 





gears. <A sliding shutter is fitted to each container, 
all shutters being connected up to open or close 
together, whilst any container can be individually 
shut off. To cut out a single row small stops are 
supplied with the drills to insert in the baffle or 
baffles. 


J. anD H. McLaren, Lrp. 

This Leeds firm has specialised in cable haulage 
for land tillage since 1876. In the early days the 
power units were, of course, confined to steam engines 
working on the double-engine system, but following 
on the development of the compression-ignition 
engine, great progress was made, resulting in the 
reduction of the working costs to a minimum. At 
the same time, the flexibility of the steam engine was 
produced with a reduction in the weight of the plant 
to about one-third of that of the steam plough. 
As many of our readers are aware, with what is 
known as the double-engine system, the power units 





The frame carries at the front end the four-cylinder 
C.I. engine, capable of developing 60-70 B.H.P. 
at 800 r.p.m. The auxiliary starting engine and 
gear, comprising a two-cylinder water-cooled petrol 
engine of 8 H.P., with clutch and reduction gear, is 
fitted to facilitate starting the main engine from cold. 
A cylindrical fuel tank is mounted on a strong frame 
in front of the windlass. A hand-operated pump is 
fitted for replenishing the fuel. This tank contains 
a small compartment at one end to carry paraffin 
or light Diesel oil, to be used for starting when the 
engine is working on a heavy fuel, a three-way cock 
being provided for changing over from one fuel to 
the other when the engine is in motion. Each engine 
is supplied with a radiator, fan, and cowl, and a 
water-circulating pump. The crank shaft is extended 
to take the driving pulley for actuating belt-driven 
machinery. This extension is coupled up to the crank 
shaft of the engine by means of a powerful friction 
eluteh, which can be thrown in and out of gear 
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Fic. 22-—-** EQUITINE”’ 


conceivable kind for animal traction and for 
use with power were a special feature. A new type 
of self-lift cultivator, the “ Equitime,’” embodies 
a special feature in the shape of a swinging tine, which 


every 


prevents choking and clogging in trashy land. A 
view of this cultivator is given in Fig. 22. The makers 


claim that this type of tine combines the good points 
of the solid and spring tines. The implement is 
constructed so that the tines can swing individually 
in their mountings, but they are connected by a chain 
running from a pulley mounted on each tine. When 
all the tines are on the ground, the positions are the 
same as those of an ordinary cultivator. If one should 
meet with an obstruction, such as a rock, or become 
choked by trash, it clears itself by swinging back- 
wards and passing the obstacle. The other tines 
then draw this tine back into position by means of 
the chain. As all the tines are constantly in motion 
stirring up the earth, the ** Equitine” cultivator has 
a very light draught. The head of the cultivator 
has a parallel motion, whereby all the tines can be 
lifted and dropped again ir a horizontal position. A 
regulator is provided for altering the depth of 
cultivation. 

The Hornsby-Leake precision seed drill is illustrated 
in Fig. 23. This drill is a development from the work of 
Professor Engledow, of Cambridge University, on 
the analysis of the distribution of seeds in cereals. 
His work tended to show that the cause of irregularity 
of seeding lay in a large measure with the drill. The 
seed hopper is constructed V shape, the rear portion 
being vertical whilst the front is sloping. On the 
vertical rear part is mounted vertically a series of 
cylindrical seed containers, the duty of each being 
to feed two rows. In the round lower portion of the 
container there is a vertical cone rotating slowly. 
On top of, and in accurately machined contact with, 
this cone is a stationary baffle with a series of steps 
diametrically opposed—-one set of steps to each row. 

The seed passes from the main hopper through a 
sliding aperture on to the top of the baffle and cone 
face. The upper part of the container is formed 
into an enclosed dustproof chamber which houses a 
small pair of bevel gears for rotating the cone. In 
conjunction with the gears there is a pair of flat, 
circular ratchets. The top ratchet is fixed, whilst 
the bottom ratchet revolves against it. As the cone 
revolves the ratchets impart to it a constant vibrating 
action. There are forty vibrations to one cone 
revolution. The object of each vibration is to give the 
seed a constant shuddering action, and to expel 
from the cone slope a regular number of seeds con- 
trolled by the particular step on the baffle to suit the 
seed used. Two opposite apertures on the lower side 
of the container allow the seed to be expelled directly 
into the coulter tubes. A common drive shaft is 
threaded through the bevel gear chamber of each 
container, connecting up the drive to each pair of 


SELF-LIFT CULTIVATOR--RANSOMES, 




















Sims 


fitted with winding gear are placed on opposite 
headlands of the land to be cultivated. They are 
operated alternately, the one winding the implement 
across the field, while the other is paying out the tail- 
rope, and moving forward on the headland into 
position ready for the next round. A view of one 
of these oil-driven windlasses is given in Fig. 24. 
This view shows, amongst other details, the water- 
cooled petrol auxiliary starting engine, the cooling 





FiG. 23 -HORNSBY -LEAKE PRECISION SEED DRILL 


whilst the engime is running. This clutch also controls 
the travelling and ploughing gears. The travelling 
gear and ploughing drum are mounted on the rear 
end of the frame, overhanging the hind axle, which 
enables the wheel base to be considerably shortened, 
and saves greatly in the weight of the machine. By 
means of a pitch chain from the sprocket wheel of 
the countershaft, the power of the engine is com- 
municated to the main driving shaft. Sliding pinions 
are mounted on this shaft, and can be engaged at 

















the 


water for which is taken from the main engine 
| 
FiG. 24—O1L ENGINE-DRIVEN CABLE PLOUGHING WINDLASS—MCLAREN 
radiator. ‘The spare change gears for the winding, will with either the road travelling gear or 


dram are seen carried on a bracket at the front of 
the machine. The vertical winding drum is on the 
far side of the machine and out of view. Each 
windlass consists of a strong frame of steel channels 
rigidly stayed and carried on four steel road wheels. 
The front wheels are guided by a simple chain steerage, 
worked from the footplate, and the hind wheels 
are actuated by a worm drive, through differential 
gear, for facility in turning. 





ploughing drum. 

The road gear—which is reversible—is worked by 
a set of bevel pinions and bevel wheel on the vertical 
shaft, and through it, by means of a worm drive to 
the differential gear and main road wheels. The 
winding drum gear and the road gear are fitted with 
a locking arrangement, which makes it impossible 
to engage more than one gear at a time. The absence 
of a steam boiler allows the makers to incorporate 
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in the design the vertical drum. One of the many 
advantages of this type of drum is that the drum is 
carried on a shaft held at both ends, and not on a 
stud, as in the case of the horizontal drum. The 
coiling of the rope is greatly simplified, as it is not 
affected by the position of the machine on uneven 
ground. 

The McLaren airless injection engine fitted has 
been previously described in THE ENGINEER. Its 
prominent feature is a pre-chamber ignition system, 
which enables a wide range of fuel oils to be used 
a point of some importance when working in remote 
parts of the world. 


WALLIS AND STEEVENS, Lip. 


Machinery used in the process of road-making 
generally takes a prominent place in the showyard. 
In this connection the use of steam has been displaced 
to a large extent by the oil engine for driving road 
rollers, and it is obvious that for such purposes the 
change generally is for the better. Wallis and 
Steevens, Ltd., Basingstoke, have been associated 
with this branch of engineering for a very long period, 











Fic. 25--TAR SPRAYER--WALLIS AND STEEVENS 


and their oil-propelled rollers have frequently 
been referred to in these pages. In addition to rollers, 
this firm showed two useful appliances, a tar- 
sprayer, Fig. 25, and a chippings distributor, Fig. 26. 
The sprayer is for use with cold emulsions, and the 
capacity is 50 gallons. It is made of metal through- 
out, the tank being of welded steel. The air pump 
is of the barrel plunger type, and is used for both 
fillmg and spraying. On entering the spraying tank 
the emulsion passes through a strainer, which can be 
removed for inspection and cleaning, its cover being 
hinged and held in position by @ single bolt fitted 
with a quick-action hand nut. The spraying nozzle 
is in three pieces, and is easy to dismantle and clean. 











DISTRIBUTOR—WALLIS AND 


FiG. 26 -CHIPPINGS 
STEEVENS 


The spraying tank is provided with a safety valve 
and a gauge for reading both vacuum and pressure. 
The chippings distributor, by the same firm, provides 
a rapid, efficient, and economical means of spreading 
an even coating of chippings on roads or paths 
which have been surface-dressed with either hot tar, 
bitumen, or with cold emulsion. It retains the 
divided feed roll of its predecessor, giving three 
alternative widths of spread, and the wheels are 
rubber-tired. The latter being behind the roller, do not 
come in contact with the sprayed surface until it 
has been covered by the chippings. Each section of 
the feed roll is driven by its own gears, which are 
carried in casings which enclose and protect them. 
The positive gear drive to the rolls ensures an even 
and regular distribution of the chippings. When the 
gears are thrown out of action, discharge auto- 
matically ceases. The machine can be operated by 
one man, and the makers claim that it can cover 
100 square yards in one minute. The hopper capacity 
is 54 cubic feet, and the weight of the machine is 
about 1? cwt. 


BRITISH OXYGEN COMPANY. 


Amongst the exhibits of this company the new 
portable 36in. straight-line and circle-cutting machine 
illustrated in Fig. 27 calls for a short description. For 


such work as cutting curved ship’s bulkhead plates 
the angle iron can be suitably bent, the minimum 
radius being 3ft. A radius bar and centre are pro- 
vided for cutting circles of any diameter upward 
to lft. 3in. The cutter is provided with a special 
head, which can be set at an angle for cutting welding 
bevels up to 45 deg. The cutter is adjustable for 
height, and a small cross adjustment is also provided 
for positioning purposes. The cutting speed for 
various thicknesses of plate is indicated on a plate 














FiG. 27—STRAIGHT-LINE AND CIRCLE CUTTING 
MACHINE—BRITISH OXYGEN 


attached to the top of the machine ; beside this plate 
is the speedometer indicating the exact speed at which 
the machine is travelling. 
The control of the machine is effected by push- 
button switches situated in a position convenient 
to the handle at one end of the machine. Grease-gun 
lubrication is provided throughout, and a grease-gun 
is supplied with the machine. The machine is fitted 
with a universal motor suitable for 200-240 volts 
D.C. or A.C., single-phase, 50 cycles; oxy-acetylene 
cutting is recommended with these machines, but 
cutters for oxy-coal-gas can be provided if required. 


Forp Motor Company. 


The multiplicity of uses to which the Fordson 
tractor can be applied on the land were shown on 
the Ford stand, and we observed that pneumatic 
tires for this class of operations are coming very 
much to the fore. The Fordson hydraulic tipping 
truck is a new machine, in which the tipping gear 
is operated from the cab, and gives an angle of 45 deg. 
in three directions. 


MERRYWEATHERS. 


The fire protection of the contents of the show- 
yard was again entrusted to Merryweathers and 
Sons. Their stand contained fire-engines, pumps, 
fire extinguishers, and escapes, and was staffed by 
a number of their engineers. The ‘ Xhaust-suds ”’ 
generator, one of this firm’s latest productions, 
utilises the exhaust gases of a motor fire-engine to 
produce 1000 gallons of fire-extinguishing foam from 
1 gallon of solution. It has already been adopted 
by many of the principal fire brigades in the country. 








THE REGISTRATION OF ENGINEERS IN 
FRANCE. 


THE law governing the conditions under which engi- 
neers’ degrees are to be granted in France, and their un- 
authorised use made liable to penalties, was promulgated 
last week. It provides that any person claiming to be an 
‘“‘ingénieur diplémé ” must possess a degree created by 
the State, recognised by the State, or authorised by the 
terms of the law. A Commission of Engineers’ Degrees 
is to be constituted, and will be consulted on all matters 
relating to engineers’ degrees. One half of the members 
of the Commission will be chosen by the Minister of Tech- 
nical Education from the personnel of Superior Public 
Education and the principal schools of technical instruc- 
tion, one quarter will be selected by representative 
employers on account of their technical and professional 
competence, and the remaining quarter will be nominated 
by representative technical and professional groups of 
engineers. The Commission of Engineers’ Degrees will 
decide whether private technical schools legally instituted 
offer programmes and give instruction sufficient to justify 
the granting of degrees. Its decisions, however, can only 
be based on reports presented by inspectors on the 
syllabuses of the schools and the character of the instruc- 
tion given. These reports must be communicated to the 
representatives of the schools concerned, who will be 
authorised to present their case to the Commission and 
supply any information that they may deem necessary. 
Representatives of private schools and the Minister of 
Technical Education may, within two months, appeal 
against an adverse decision of the Commission before the 
Permanent Commission of the Superior Council of Tech- 
nical Education, which wiil give a final verdict. At the 
request of the Minister of Technical Education, the right 
to grant degrees may be withdrawn from a private school 
in the event of an unfavourable report by an inspector of 
the Commission of Engineers’ Degrees, if the school fails 
to bring the syllabus and the instruction to the required 
standard within one year. The Commission will take 
such measures as may be necessary to safeguard the 
interests of students in a school affected by the decision. 


on application by the Governments concerned and on the 
advice of the Commission of Engineers’ Degrees. All 
schools and universities subjected to the law regulating 
technical, industrial, and commercial instruction, which 
have the right to grant engineering degrees, will be under 
the supervision of inspectors of technical instruction, so 
far as concerns the training of engineers. The reports of 
inspectors will be communicated to the Commission of 
Engineers’ Degrees. Finally, self-taught technicians, 
students following free technical classes, and those receiv- 
ing tuition by correspondence, who can show that they 
have had five years’ practical industrial experience as 
technicians, may obtain an engineers’ diploma by passing 
an examination at the Conservatoire National des Arts 
et Métiers. The conditions under which such degrees 
may be granted will be fixed by decree on the advice of 
the Commission of Engineers’ Degrees. 








SIXTY YEARS AGO. 


Mr. Austin’s paper on the Atlantic Ferry presented 
at the Liverpool Summer Meeting of the Institution of 
Mechanical Engineers last month presented a vivid 
picture of the conditions under which the passengers 
lived in the early days of the Transatlantic shipping 
service. The rapidity of the progress ‘‘ from studied 
discomfort to the height of luxury ” was strongly revealed. 
It might however have been made to appear in still stronger 
outline had Mr. Austin found it possible to include in his 
admirable review an account of a typical ship of the 
intermediate period. Such an account is to be found in a 
short article on the White Star liner “ Britannic ’’ which 
was published in our issue of July 17th 1874. This 
vessel the ninth built for the White Star Line by Harland 
and Wolff had sailed from Liverpool on her first voyage 
to New York on June 25th. Since the first of the com- 
pany’s vessels, the “‘ Oceanic” left the Mersey in, the 
spring of 1871 the White Star Line had obtained an 
increasing degree of public patronage by reason of the 
speed and comfort of its ships and the skill with which 
they were navigated. The “ Britannic’ was designed 
to maintain and enhance the company’s. reputation 
in this respect. She had a length of 468ft. a beam of 45ft. 
and a depth of hold of 34ft. Her double compound engines 
by Maudslay had a nominal horse-power of 760. She 
had four masts ship rigged and carried a great spread of 
canvas. The hull had three decks and was divided by 
bulkheads into eight water-tight compartments. Of 
her public rooms the grand saloon on the main deck was 
the most imposing. It measured 53ft. long by 44ft. wide 
and could accommodate 200 persons. The upholstery 
was stated to be “ extremely beautiful ’ and the decora- 
tions to be “‘ of the most superb description.” A novelty 
in the saloon was an open English fireplace while com- 
fortable revolving armchairs had taken the place of the 
old-fashioned inconvenient settees. The saloon was pro- 
vided with a piano and a library of 265 volumes. The 
state-rooms forward and aft of the saloon were provided 
with individual water supply and electric bells. A novelty 
in ship’s accommodation consisted of a roomy and com- 
fortable dormitory for twenty-two people intended to be 
used by large parties or groups of delegates. Another 
novelty was the provision of special “ bridal berths ™ 
furnished “ with every requisite that can possibly add 
to the pleasure of a honeymoon trip.” Every portion 
of the ship was thoroughly ventilated by means of a 
steam-driven fan which could deliver hot or cold air. 
Below the main deck were the bathrooms, barber’s shop, 
servants’ apartments wine cellar and so forth. From this 
description it will be gathered that the progress made 
in the comfort of Transatlantic travel had reached a 
stage sixty years ago fairly comparable in its essentials 
with that represented by a modern intermediate-class 
liner. From the purely technical point of view the 
** Britannic ’ was interesting because of the fact that she 
was fitted with Mr. E. J. Harland’s screw-lowering 
apparatus. In harbour or shallow water the propeller 
was immersed to the usual depth but when deep water 
was reached it was lowered through an additional 9ft. 
or 10ft. The object was to avoid the discomfort to the 
passengers caused by the racing of the engines in rough 
seas. The propeller could be lowered in two or three 
minutes without stopping the engines. 








THE INSTITUTE OF METALS. 





THE twenty-sixth annual autumn meeting of the 
Institute of Metals will be held in Manchester from 
Monday, September 3rd, to Thursday, September 6th, 
1934. The headquarters will be at the College of Tech- 
nology, Sackville-street. The thirteenth autumn lecture 
will be given by Dr. J. L. Haughton in the evening, at 
7.30 p.m., in the Great Hall, College of Technology. His 
subject will be ‘‘ The Work of Walter Rosenhain.”’ The 
delegates will meet on Tuesday in the Reynolds Hall, 
College of Technology, at 10 a.m. After a civic welcome 
by the Lord Mayor of Manchester, the following papers 
will be presented for discussion :—‘‘ The Improvement of 
White Bearing Metals for Severe Service : Some General 
Considerations,” by Mr. D. J. Macnaughton; ‘ The 
Behaviour of White Bearing Metals when Subjected to 
Various Deformation Tests: Part i, Indentation Tests,” 
with an appendix on ‘“ An X-ray Examination of Babbitt 
Metal and of the Age-hardening of Cast Lead-alkali 
Alloy,” by Mr. A. S. Kenneford and Dr. Hugh O'Neill ; 
‘* The Behaviour of White Bearing Metals when Subjected 
to Various Deformation Tests: Part ii, Tensile Tests,”’ by 
Mr. R. Arrowsmith ; ‘‘ Part iii, Pounding Tests,’’ by Mr. 
H. Greenwood; ‘‘Some Properties of Tin Containing 
Small Amounts of Silver, Iron, Nickel, or Copper,” by 
Professor D. Hanson, Mr. E. J. Sandford, and Mr. H. 
Stevens. If time permits :—‘‘ A Reflectivity Method for 
Measuring the Tarnishing of Highly Polished Metals,” by 
Mr. L. Kenworthy and Mr. J. M. Waldram ; and “ The 
Corrosion of Tin and its Alloys : Part i, The Tin-Rich Tin- 
Antimony-Copper Alloys,” by Dr. T. P. Hoar. 

On Wednesday, at 10 a.m., the meeting will be continued 








cutting straight lines a piece of angle iron is laid 
upon the plate for the roller to run upon. Or for 





The State may recognise foreign engineering degrees 


in the College of Technology, when the following papers 
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will be presented for discussion :—‘‘ The Influence of 
Pickling on the Fatigue Strength of Duralumin,”’ by Mr. 
H. Sutton and W. J. Taylor; ‘‘ Some (Magnetic) Pro- 
perties of Heavily Cold-worked Nickel,’? by Mr. H. 
Quinney ; ‘‘ Experiments in Wire Drawing: Part iv, 
Annealing of H.-C. Copper Wires of Varying Hardness- 
elongation Values,” by Mr. W. E. Alkins and Mr. W. 
Cartwright ; “‘ The Crystal Densities of Industrial Brasses 
from X-ray Data,’’ by Professor E. A. Owen and Dr. L. 
Pickup; ‘‘ Elongation Values of Copper and Copper-rich 
Alloys,” by Dr. Maurice Cook and Mr. E. C, Larke. 
Should time permit :—‘‘ Crystal Re-orientation on Heating 
Drawn Copper Wires,” by Mr. G. 8S, Farnham and Dr. 
Hugh O'Neill. On the afternoon of both days visits to 
works have been arranged. 
The following papers have been offered for the autumn 
_ meeting, additional to those mentioned above :—‘‘ Defor- 
mation Lines in Alpha Brass,” by Mr. C. Samans ; “ The 
Spectrographic Detection and Estimation of Minute 
Quantities of Impurities in Copper,” by Mr. M. Milbourn ; 
“The Spectrographic Analysis of some Alloys of Alu- 
minium,’’ by Mr. E. H. 8S. van Someren; ‘ A Synthetic 
Spectrum Method of Analysis and its Applications to 
the Quantitative Estimation of Small Quantities of Bis- 
muth in Copper,” by Mr. D. M. Smith; and ‘‘ A Note on 
Some Ancient Copper-coated Silver Coins of Cyprus,’ by 
Dr. S. G. Willimott. 








Railcars for South Africa. 


ON a recent visit to Preston, we were able to inspect 
in the Dick Kerr works the “ chassis ’’ of one of the rail- 
cars which has been ordered by South African Railways 
and Harbours from the Drewry Car Company, Ltd., of 
South-place, London. The accompanying table gives 
the leading dimensions of these vehicles :— 


Gauge oy om 3ft. 6in. 
Length over buffers 6 lit 

» » headstocks .. 68h 
Width oversolebars ... : Ks 7ft. 2in. 
Bogie centres 37ft. Gin. 


7ft 


Bogie wheel base .._ .. . 
23 tons 10 ewt. 


Weight in working order ots 

In general, as will be seen from the tone engraving 
of a power bogie, the construction of these railcars is 
very similar to that of those supplied by the same 
firm to the Bermuda railways. A Parsons petrol engine, 

















POWER BOGIE 


giving 150 H.P. at 1650 r.p.m., drives one axle of the bogie 
through a Wilson-Drewry pre-selective gear-box, and 
except for the modifications introduced by the narrow 
gauge, the appearance of the bogie is not very different 
to that of those for the Bermuda cars. The interesting 
feature of these new vehicles is that both bogies are pro- 
vided with engines and gear-boxes which run inde- 
pendently, but are simultaneously controlled. 

Control desks are mounted at each end of the under- 
frame. The driver's brake valve is of the Westinghouse 
self-lapping pattern, and is mounted on the left of the 
control desk. The engines can be started or stopped 
from either end, and ignition and self-starter push-buttons 
are mounted on each control desk for this purpose. The 
engine throttles are controlled pneumatically by means 
of a special design of operating cylinder mounted on each 
power bogie, and connected by short links to the ¢ar- 
buretter throttle valves. Air is admitted to the operating 
cylinders through a Westinghouse self-lapping valve, and 
the arrangement is such that the throttle openings on 
each engine correspond to the position of the valve handle. 
This arrangement was necessary not only to avoid varia- 
tion between the throttle openings, resulting from back- 
lash unavoidable in the case of mechanical operation, 
owing to the long length of the underframe and the 
relative movement which takes place between the bogies 
of the underframe, but most particularly to provide a 
means of controlling the engines from the remote end of 
a trailer coach. 

The gear-box control is extremely simple, and is 
effected by the manipulation of only one hand lever. 
This is mounted in a quadrant in which are provided 
‘ gates’ corresponding to the neutral and five speeds 
positions. Movement of the lever across the quadrant 
selects the particular gear required, and engagement of that 
gear is effected by pushing the lever forward into the 
“* gate ” provided opposite each gear position. On releasing 
the lever the gear is automatically engaged at a predeter- 
mined rate, and the movement is, therefore, not dependent 
upon the skill of the driver. Certain detail improvements 


have been made in the connection between the control 





desk and the gear-box. Gear selection is effected by small 
air cylinders-—to be seen in one of the engravings—-which 
are mounted in the gear-box side cover. The control is 
operated electro-pneumatically, thus securing perfect 
synchronisation, and is,designed to control two or more 
transmission units from any remote driving position, 
connections between vehicles being by multi-core cables 
and plug socket connectors. 

Particular attention has been given to the arrangement 
of radiator and water pipe connections on account of the 
severe conditions under which the vehicle will have to 
operate. Vertical gilled tube radiators are mounted at 
each end of the underframe, behind which are fitted engine- 
driven fans. The engine casing is carried up to the top 
of the radiator headers, and terminates in an air duct 
leading up through the roof of the car, so that a constant 
current of air is maintained by the fans, not only through 
the radiators, but also through the engine casing. Auxiliary 





CONTROL DESK 


water tanks are mounted on each engine casing, and the 
water service pipes are arranged so that water from the 
trailing engine is always delivered to the radiator at the 
leading end whichever way the vehicle is running. 

On the occasion of our visit we were much impressed 
by the ease with which the vehicle could be started up 
from cold, and with which it could be controlled while 
running. It was interesting to observe that, after a 
little practice, the engine could be used as a brake by 
changing down successively from gear to gear. In emer- 
gency, a very powerful braking effect could be obtained 
by the use of the gears in this way. Reversal is effected 
by means of a handle moving through “ gates”’ in the 
same quadrant as the gear selector and change lever. 
This handle is arranged to lift out and to be taken from 
one end of the car to the other. Nor, when it is in position, 
can it be moved unless the gear selector lever is in neutral. 

The gear-box and overall ratios and other particulars 
are given in the following table :— 


Gear Ist. 2nd. ird. 4th. Top. 
Gear-box ratio 10-5 4°15 2-36 1-49 1-0 
Overall ratio. . 35 13-8 7°85 4°95 3°33 
Speed, m.p.h. 4°75) 12-2 21-3 29-6 50 
Tractive effort 15,800 6,150 3,520 2,530 1,500 


Horse-power to weight ratio : 
Coach only Pees) A 
Coach and trailer 

Estimated performance : 
Speed on level track 

up 1 in 45 gradient 
up 1 in 30 gradient 


8 H.P. per ton 
5-6 H.P. per ton 


50 m.p.h. in top 
20/21 m.p.h. in 3rd gear 
11/12 », 2nd gear 








American Engineering News. 


Oil versus Petrol Engines. 


From a recent American report on the develop- 
ment of oil engines for tractors in agricultural and indus- 
trial work, it appears evident that they will find a firm 
field in such work, owing to economy of operation, but 
that it will be long before they e_ the petrol engine. 
With the present relatively small production, the price of 
the oil engine is high, and it is advantageous mainly where 
length of service gives annually a sufficient saving to 
counterbalance the higher first cost and maintenance 
cost. With the increasing prices of fuel, and greater 
difference between the cost of petrol and oil, there will 
be an advantage in the oil engine. Maintenance cost on 
the oil engine is about 50 per cent. greater than for the 
petrol engine, largely owing to shorter life of cylinder 
sleeves, pistons and rings, and greater wear of crank 
shafts, but metallurgical research promises marked im- 
provement in these details. Nearly 70 per cent. of cylinder 
wear is caused by abrasive silica dirt resulting from ineffec- 
tive air filters, as a larger filter ratio is required than fora 
petrol engine. Another factor is the corrosive effect of the 
products of combustion, but this problem is being solved, 
and its solution will apply to both the oil and the petrol 
engine. On an average, an oil engine weighs about 40 per 
cent. more, owing to higher working forces, and for high- 
duty tractor engines the high speed is about 1250 revolu- 
tions, while for similar petrol engines it rarely exceeds 
2000. The torque advantage often claimed for the oil 
engine does not really exist, as it occurs only at rotative 
speeds very much lower than those of service conditions. 
Although the four-cycle oil engine is the type most used, 


‘the two-cycle type has advantages in weight and cost, 


and its improvement is being studied carefully. The 
problems for such improvement include efficient scaveng- 
ing, heat dissipation at pistons and cylinder sleeves, high 





consumption of lubricating oil due to ported cylinders, 
exhaust mufiling and rate of fuel consumption per brake 
horse-power, Research work is in progress for the grading 
of suitable Diesel fuel oils, as has been done already in the 
rating of petrols. 


A Lake Airport. 


Owing to the necessary distance of inland air- 
ports at Chicago, from the main post office and the business 
district, there is inevitably great loss of time in the 
handling of air mail. To eliminate this disadvantage it is 
proposed to construct an island airport a little distance off 
shore in Lake Michigan, which would be only about a mile 
from the main post office. This island is to be formed by 
pumping in sand over the required area, the filling being 
retained by a wall of sheet piling or other construction. 
This system has already been used for the new airport at 
New Orleans, except that instead of being an island it 
forms a peninsula or promontory in Lake Pontchartrain. 
The area enclosed by a double line of concrete sheet piling 
is triangular in form, with a base of about 4500ft, and sides 
of 4000ft., ending in a semicircular apex. The outer linc 
of sheeting is capped by a heavy concrete girder and is 
tied back to the inner line, L5ft. in the rear. In shallow 
water, however, only one line is used, and that is tied by 
rods to concrete anchor piles embedded in the hydraulic 
filling of sand and mud. To relieve the pressure and 
permit good surface drainage a filling of oyster shel! 
was placed against the inside of the sheeting before the 
sand was pumped in by dredgers, The depth of water is 
about 83ft., with mud bottom. For storm protection a 
filling of clay was deposited outside the sheeting around 
the nose or apex of the area, and was covered with woven 
willow fascine mattresses sunk by placing loose rock upon 
the mattresses, The surface of the interior filling is covered 
with shells and crushed slag, in which is laid a drainage 
system of concrete pipe. ,The aeroplane runways are paved 
with an asphalt-sand composition, while roadways are of 
crushed rock asphalt, For the service of hydroplanes 
there is a concrete ramp or incline, 80ft. wide and 200ft. 
long, with a slope of 1 in 10 and submerged for about halt 
its length. The four hangars are 200ft. by 100ft., with 
doorways 200ft. wide. 


Steel Research. , 


The causes and control of grain size in steel, the 
influence of grain size on quality of finish, the relation of 
alloys and heat treatment to grain size, and the extent 
to which grain size is important, were subjects discussed 
recently by the American Society of Metals. On the one 
hand, it was claimed that aluminium has more effect than 
vanadium upon control of grain size in rolled steel, while 
almost the opposite was claimed for cast steel. The 
McQuaid-Ehn test for specifying and designating the 
grain size is in general use, but a newer method measures 
hardness penetration and fracture on test pieces heated 
to 1400 deg., 1500 deg., and 1600 deg. Fah., and then 
quenched and fractured by impact. The problem ot 
grain size is of increasing importance, because automobile 
manufacturers are increasingly specifying small grain 
size, while it is difficult to control this size in low-carbon 
steels under 0-10 per cent. and to obtain uniform size 
with alloy steels. In steel sheets for deep drawing or 
pressing to shape, the grain size is an important factor, 
as it affects not only the physical properties, but also the 
finished surface of the product. During deep drawing, 
internal movement in the metal is by slip and rotation, 
and with large-grained sheets the finished surface may be 
uneven, But sheets with very small grains are somewhat 
harder, and it is necessary to balance the requirements of 
softness and grain fineness in order to obtain the desired 
smoothness of surface after drawing or pressing. Anneal- 
ing between successive drawing operations is undesirable, 
as the temperatures are such as to be likely to cause 
growth in grain size. As to impact, fine-grained steel 
distributes the stresses through the material, while 
coarse-grained steel tends to localise the stresses. For 
the same degree of hardness, open-hearth steels are con- 
sidered to be tougher than electric steel. Hardening pro- 
perties of steels are dependent largely upon the grain size 
at time of hardening, but the characteristic of deep or 
shallow hardening must depend upon the making and 
pouring of the heats, as it cannot be influenced to any extent 
after the steel is in the form of ingots. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE annual conversazione of overseas members of the 
Institution of Electrical Engineers, designed to bring 
overseas members more closely together, was held at the 
Institution’s headquarters, Savoy-place, on Wednesday, 
July 11th. Following a reception by the President, Mr. 
P. V. Hunter, and the Council of the Institution, short 
addresses were delivered in the lecture theatre by Lt.-Col. 
K. Edgeumbe and Mr, J. M. Kennedy, Vice-President, 
who dealt with ‘“‘ Greenwich Time from the Mains ”’ and 
‘“* Power Stations ” respectively. Subsequently there was a 
reunion in the library, where refreshments were served. 
Several interesting electrical demonstrations were also 
given. Messrs. Clifford C. Patterson and E. C. Megan 
showed a magnetron oscillator for producing decimeter 
waves when operating from A.C. mains, and experiments 
were carried out to illustrate the propagation of these 
waves. A demonstration of an ultra short-wave trans- 
mitter designed to illustrate the directivity of antenna 
systems, reflection and polarisation effects, was given by 
the General Post Office; while Mr. A. Fenton, of the 
National Physical Laboratory, gave a demonstration of 
apparatus for automatically measuring the speed of rota- 
tion of electricity meters. The rotating disc of the meter 
is illuminated by means of a projector lamp and the 
diminution of the light occurring when the counting mark 
enters the beam is made to operate a stop watch through 
the medium of a photo-electric cell. 








A NEW pumping station for supplying Cheltenham 
with filtered water from the river Severn at the rate of 
2,000,000 gallons a day, was recently opened. 
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Railway and Road Matters. 





Srx new turntables are to be installed at various centres 
by the L.M.S. Railway to enable larger locomotives to be 
turned. They will range in diameter from 55ft. up to 70ft. 


Visrrors to Connemara will hear with regret that com- 
munication by railway from Galway to Clifden, a distance 
of 50 miles, will be closed on August 27th, and between 
Westport and Achill on September 2nd. 

AN official statement issued by the National Union of 
Railwaymen after a meeting on July 12th of the three 
railwaymen’s unions, as to approaching the railway com- 
panies for a restoration of the wages cuts, made no mention 
of what is being done as to the restoration of the con- 
ciliation scheme, but a Press report said that that was still 
under discussion, 

In an Annual Article, “‘ British Railways in 1933,” 
we mentioned, in relation to the Great Western Railway, 
that the College Wood Viaduct—the only remaining 
Brunel-built timber viaduct on the Falmouth branch—was 
being replaced by an arched structure built alongside the 
existing one. Thia work has now been completed, The 
new bridge is 974ft, long, has fifteen spans, masonry piers, 
brick arches, and reinforced concrete parapets. 

THERE is no direct junction between the up main line 
from the North and the branch to Morecambe at Hest 
Bank. Any through trains, such as those conveying 
excursions from the Lake District and the Furness line, 
have to be shunted back off the up main line, across the 
down main, with the bay line on the down side, A new 
facing junction that is bei ut in will allow for a quicker 
journey to Morecambe, toa | ess interference with the up 
and down main linea. 

THE Ministry of Transport railway statistics for March 
also gave the results for the first three months of the year, 
Compared with the first quarter of 1933 there was an 
increase of 7-8 per cent, in the number of passenger 
journeys ; of 9-9 per cent, in the receipts from passengers ; 
and of 7-0 per cent, in passenger traffic receipts generally. 
The tonnage of freight traffic rose by 11-6 per cent., of 
which 12-8 per cent, was in merchandise ; and the receipts 
from freight traffic by 10-7 per cent, There was an 
increase of only 22 per cent. in the passenger train 
mileage ; freight train mileage advanced by 7-1 per cent. 

Tue report of the Indian Railway Board for 1932-38 
states that no additional broad-gauge or metre-gauge loco- 
motives were obtained during the year. The number of 
broad-gauge engines at the end of the year was seventy- 
six less than at the beginning, as whilst eighty-three were 
scrapped, only seven were replaced. Similarly, the metre- 
gauge locomotives were reduced in number by twenty-five. 
Fifty-three were scrap and twenty-eight replaced. 
The average tractive effort per engine rose in the course 
of the year from 24,8441b. to 25,045 lb, for the broad 
gauge, and from 14,574 1b. to 14,733 lb. for the metre 
gauge. 

Tue report for the year ended March 31st, 1933, of the 
Indian Railway Board shows that during the year eight 
passengers and sixteen railway servants were killed in 
accidents to trains, a8 compared with six passengers and 
eight servants in 1931-32. The number of servants killed 
in ** movement ” accidents, i.e., during the movement of 
trains and vehicles other than in train accidents, was 
201, as against 184, In 107 of the “‘ movement ”’ accidents 
in 1932-33 the cause was assigned to misadventure or 
accidental, and in 75 cases to want of care. The number 
of derailments of passenger trains fell from 294 to 216 
and of collisions involving passenger trains from 65 to 44. 


THE Permanent Way Institution celebrated its jubilee 
last week by meeting in London, under the presidency of 
Mr. Arthur R. Cooper, chief engineer of the London 
Passenger Transport Board. The founder of the Institu- 
tion was Mr. W. L, Meredith, who held the rank then 
officially known as rmanent way superintendent, 
Gloucester, on the Midland Railway, but which corre- 
sponded with that of district engineer to-day. It was 
originally known as the Institution of Permanent Way 
Inspectors, but whilst it changed its name in 1895 to its 
present title, it has restricted its membership throughout 
to permanent way inspectors, All the chief engineers of 
recent years have supported it, and have filled the pre- 
sidential chair, but cies gentlemen and their assistants 
have been graded as fellows or associate fellows, whilst 
gangers and platelayers have been associate members. 
Associated with the jubilee convention has been an exhibit 
at Charing Cross Underground Station of permanent way 
from the earliest times to the present. 

THE mention, under the oes Ag “* Sixty Years Ago,” 
on page 654 of our issue of June 29th,of the system invented 
by Julius Pintsch of lighting railway carriages by com- 
pressed oil gas, may be added to by the observation that 
that was the means employed on all the main line com. 
panies, with the possible single exception of the London, 
Brighton and South Coast, Its replacement by elec- 
tricity was very slow and a main reason for that was that 
the companies had large sums invested in a system which, 
viewed from the amr awed point of view as an illuminant 
and from the railways’ point of view as to cost, was, quite 
satisfactory. It was the danger of fire from escaping gas 
after a collision or derailment that decided the substitu- 
tion of electricity for gas in train lighting. From the 
Cudworth collision in 1905 to the Charfield collision of 
1928 inclusive, there were nineteen cases of fire after an 
accident, and these included the disasters at Hawes 
Junction in 1910; Ditton, 1912; Ais Gill, 1913; Quintins- 
hill and Jarrow in 1915, It is a matter for great satis- 
faction that there has been no such similar catastrophe 
since that at Charfield, which happy result we ascribe 
more to there having been fewer collisions than to the less 
use of gas. In Sir John Pringle’s report on the Charfield 
accident he gave some figures as to the extent to which 
gas was used in railway carriages, and these gave 51-7 per 
cent. of the total of steam-worked passenger stock, 7.e., 
the electrically operated coaches were excluded. Com- 
mencing with the Railway Returns for the year 1930, 
the number of electrically lighted and gas-lit steam- 
worked carriages is now given. These show, for the gas- 
lighted, 48 per cent. of the whole in 1929, 42} in 1930, 
374 in 1931, and 344 per cent. in 1932. 
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other kinds of prime movers. The Balaclava turbine has 


self-regulating blades. The 93-kW induction generator 
has a power factor of 0-84 and a synchronous speed of 


units of slightly modified design. 


Manitoba,” by G. M. Hutt and F. V, Seibert, in the 
Canadian Mining and Metallurgical Bulletin, the authors 
state that Dowling estimated about 160,000,000 tons of 
coal in the tertiary formations of Turtle Mountain, in 
South-Western Manitoba, where the coal occurs in seams 
up to about 5ft. in thickness, but the average thickness is 
considerably less. It is of the same nature as that in the 
Estevan field of Saskatchewan. 
as follows :—Air 
29-20 per cent.; volatile matter, 28-30 per cent.; fixed 
carbon, 34-00 per cent.; ash, 8-50 per cent.; sulphur, 
0:35 per cent.; B.Th.U. per lb., 7251; non-coking; colour 
of ash, light brown. 


chromium and 

Messrs, Cross ar 
Society of Testing Materials the effect of carbon content, 
heat treatment, and variation of directional properties 
resulting from working during fabrication, 
carbon content from 0:139 to 0-181 per cent. in a 4-6 
per cent. chromium, 0-50 per cent. molybdenum steel 
increased the physical 

materially. Lengreudinal 
resistance than transverse material of either carbon 
content, but the differences were less than 10 per cent. 
In compari i 


ance of transverse material was lower than for longitudinal 
material. 
to load and temperature for 1000 hours or more, revealed 
no notable drop in toughness. With some of the structures 
resulting from initial heat treatment, a slight reduction 
was noted, but a large measure of toughness remained. 


former National Electric Light Association show that 
the underfeed multiple-retort stoker is usual for large 
stoker-fired boilers in the United States, says Mr. Vernon 
Walker in the Electrical Review, 
replacements of this class of stoker are higher priced than 


operating advantage. Tuyeres, for instance, have been 
aluminised by spraying, but the penetration was not deep 
enough to prevent growth, and the le 

was not increase@ when used with pre 
350 deg. Fah. Molybdenum cast iron tuyeres show no 
marked improvement in burning or erosion resistance 
qualities, but alloy-tuyere and coal-plate extension noses 
cohtaining 1-0 per cent. chromium and 0-5 per cent, 
nickel appear to have better resisting qualities than 
grey cast iron. 
cast iron tuyeres was found to be in very good condition 
after a year’s run, no replacements being required during 


deepening the retorts, and raising the tuyeres, has resulted 
in better control of the fuel bed and reduced maintenance, 
while better stoker performance has also been obtained 
by giving more attention to the operation of the crusher 
aoe maintaining a thin uniform and rapidly moving 
fire bed. 


growing. tower distances, vibrations of these heavy con- 
ductors under the influence of wind are difficult to over- 


to the development of a new type of cable, which in itself 
is vibrationless. 
says that if two wires are stretched out together in parallel, 


the combination of the two is incapable of sustaining 
vibrations. A practical design of such a twin cable may 
consist, for example, of a hollow cable, with a solid wire 


the inner cable can be.of pure aluminium and act as the 
chief conducting part 
the vibration frequency of the inner cable is lower than 
that of the surrounding hollow cable, 
hand, if the calculation indicates that the reverse con- 
dition is the more desirable one, a solid galvanised cable 
is used inside, in which case the outer envelope carries 
most of the current, while the steel cable acts chiefly 
as the supporting member. 
cables attention must be paid to the proper tension in 
both members. On all of the supporting masts the outer 
cable alone is clamped, while on all tension points separate 
clamping of the outer and the inner cable must be provided. 
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Notes and Memoranda. 





THE explosion of a water-tube boiler recently officially 
reported, is attributed to the erosive action of the soot 
blowers on the tubes. It is suggested that grit was picked 
up from the soot chamber by the blower jet and caused 
the erosion. Consequently the chamber is to be emptied 
as frequently as possible in future, instead of every six 
weeks as heretofore, 

AccorpDING to the Iran Age, a steel having the following 
composition: carbon, 0:50; manganese, 0°80; silicon, 
1-65; and nickel, 3-00 per cent., can be heat treated to 
give a maximum stress of 300,000 Ib. (134 tons) with 9 per 
cent, elongation and about 30 per cent. reduction of area. 
The treatment consists in oil quenching from 1550 deg. 
Fah, and tempering at 600 deg. Fah. 

Some information given by Mr. R. Freeman at the 
recent International Congress for Steel Development, 
showed that the tensile strength of steel wire used for 
suspension bridges had increased in America from 
8 tons per — inch in the case of the Brooklyn Bridge 
to 104 tons for that of the Golden Gate Bridge. It was 
suggested that suspended spans of about two miles were 
practicable. 

As a result of experiments with a 180 H.P., 30 r.p.m. 
wind turbine at Balaclava since 1931, the U.S.S.R. is 
proposing to build 5000 H.P. units to run in parallel with 


a rotor diameter of 98-5ft., and three self-directing and 


600 r.p.m, It runs in parallel with a steam turbine plant 
at Sebastopol, and is to be supplemented by two 100-kW 


In @ paper on “Industrial and Fuel Minerals of 


An average analysis is 
ing loss, 10-70 per cent.; moisture, 


In a discussion of creep properties of 5 per cent, 
} = cent. molybdenum steel tubes, 
ohnson pointed out to the American 


Increase in 


resistance 
tter creep 


roperties and cree 
material showed 


be 


and slow-cooled materials, the 


ing no’ 
t resist. 


atter developed better creep properties. Impac 


Impact. tests made on specimens subjected 


RECENT reports of the Prime Movers Committee of the 


Special materials for 
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Miscellanea. 
THE electricity plant of the Chesterfield Corporation is 
to be extended, at an expenditure of £64,500. 
A COMPANY with a capital of some £80,000 has been 
registered in Dublin to develop the peat resources of the 


Irish Free State. 
Ayn oil well has been drilled to the record depth oi 


11,377ft. in the South Belridge Field, San Joaquin 
Valley, California. 
A RUBBER factory, where all sorts of articles from toys 


to electric cables will be made, is being put up at Trivan- 
drum, Southern India. 


Tue United States Government is now 
helium gas from the wells at Amarillo at a cost of 8-83 
dollars per 1000 cubic feet, 


Tue receipts of the London Passenger Transport Board 
for the first twelve months of working, ending on Saturday, 
June 30th, totalled £26,505,100, 


APPROXIMATELY 12,000,000 letters and more than 
1,500,000 Ib. of urgent freight were carried by Imperial 
Airways during the past twelve months, 


Tue first of the four a mee for the new Cunarder 
has been shipped from London, Each of the propellers 
weighs some 35 tons, and is worth about £7000. 


Ir has been decided to put up a steel works to work 
in conjunction with the blast-furnaces at the Mysore 
Tronworks, Bhadravathi, at a cost of Ra, 20 Jakhs. 


SweEpIsH exports of iron ore in the first five months of 
the current year at about 2,100,000 metric tons were 
three times the total for the corresponding period of 1933. 


Dorine the first four months of the current year pig 
iron output in Rumania increased by 35 per cent., while 
prices declined by 7 to 8 per cent, as compared with a year 
before. 

OnE man was killed and four others were injured when 
a travelling crane which they were moving came into 
contact with a 66,000-V line near the Dunston power 
station, 


Coat production in Canada during the firat three months 
of this year totalled 3,328,147 tons, an increase of 14 per 
cent, as compared with the figures for the corresponding 
period of 1933. 


Tue Yorkshire Traffic Licensing Authority has decided 

that permits for the haulage “ leading ” of coal cannot be 
permitted beyond a 10-mile radius on the road. No 
alternative is suggested, 
Tue blast-furnaces and steel works of Palmer's Ship 
building and Iron Company at Jarrow-on-Tyne are to he 
sold in about a month’s time, and the shipyard will 
probably be disposed of shortly afterwards. 


A COAL-BLENDING plant has just been started at work 
on the Thames at Wandsworth, with a capacity of 100,000 
tons per annum. By means of a jib crane, three hoppers, 
a belt conveyor, and a worm mixer, coals of three different 
qualities can be biended together. The plant has been 
supplied by the Woodall-Duckham Company. 


Tue number of employees of the French railways. 
including the auxiliary staff, had, on January Ist, 1934, 
been uced to 444,956 from 511,683 on January Ist, 
1931. These figures, says the Railway Gazette, include 
the administrative services. The total cost of the staff 
in 1933 was about £105,000,000 (at 80f. to the £1). 


Tue Finance Committee of the Liverpool Corporation 
has decided, subject to a report by the water engineer, to 
proceed without delay with the completion of the third 
pipe line of the Vyrnwy aqueduct, at an approximate cost 
of £668,000, says The Times, Four lines have been autho- 
rised by Parliament, but as yet only two of them have been 
completed. 

At a meeting of the Council of the London Chamber of 
Commerce (Incorporated), which was held on Tuesday, 
July 10th, Lord Sempill was elected Chairman of the 
Council, in succession to Sir Geoffrey R. Clarke, who has 
occupied the chair during the past three years. Colonel 
Arthur C. Davis was elected Deputy Chairman, and Sir 
Henry Morgan was re-elected Treasurer. 


Tue new Zeppelin “ L.Z.129," which is nearing com- 
pletion in. Germany, will be slightly longer than the 
American ‘‘ Macon,” at present the largest airship extant. 
She will have a gas capacity of 7,070,000 cubic feet, 
oil engines of 4400 horse-power, and a range without 
refuelling of 8000 miles. There will be accommodation 
for fifty passengers, a crew of thirty-five, and 10 tons of 
freight, 

A GENERAL discussion on ‘ Colloidal Electrolytes,” 
being the third colloid meeting organised by the Colloid 
Committee of the Faraday Society, which comprises repre- 
sentatives of the Royal Society, the Biochemical Society, 
the Chemical Society, the Faraday Society, the Physical 
Society, the Physiological Society, and the Society ot 
Chemical Industry, will be held at University College, 
University of London, from Thursday to Saturday, 
September 27th to 29th, 1934, inclusive, 

New types of textile machinery and accessories—many 
of them never previously exhibited in this country—are 
to be demonstrated at the Textile Machinery and Acces- 
sories Exhibition, which ia to be held in Manchester from 
October 26th to November 6th next, The Exhibition will 
be representative of all branches of textile production 
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and will include almost every known type of machine and 
accessory used in the cotton, wool, silk, and rayon trades. 
Hosiery and knitting machinery will also be displayed. 


Vor. V of the descriptions of industrial accidents made 
by the Home Office has just been issued by H.M. Stationery 
Office, price 3d. In it there are described a number of 
accidents, some of them quite novel, with suggestions as 
to the means for the prevention of repetition. In one 
case an explosion occurred in a furnace used for melting 
scrap gun-metal. It is suggested that all hollow objects, 
which are charged into such furnaces, the interiors of 
which cannot be inspected, should be drilled to vent any 








vapour produced by entrapped liquids. 
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THE INDIAN TARIFF BOARD REPORT. 


IN some respects the report of the Indian Tariff 
Board upon the iron and steel industry, which has 
been published in a summarised form, might serve 
as a model for the Import Duties Advisory Com- 
mittee. It deals at length with the conditions of 
the Indian iron and steel industry and gives 
detailed reasons for its recommendations regarding 
duties and the facts upon which they are founded. 
This is in marked contrast to the reports of the 
British Board, which is content to publish its 
recommendations without explaining in detail how 
they are arrived at. The Indian Tariff Board’s 
suggestions will cause surprise, since they advocate 
a considerable reduction in duties in several 
instances in which increases were expected. The 
present scheme of protection began in April, 1927, 
but since then the duties have been increased in 
several cases, and the Ottawa Conference resulted 
in some revision of the duties in favour of the 
British steel makers, the most notable instance 
being the galvanised sheet arrangement, under 
which Indian sheet bars may be sent to this country 
and rolled into sheets for re-export to India. 

The Board now puts forward a scheme which it 
proposes shall continue in force until March 31st, 
1941. Underthe 1927 scheme, British steel materials 
were accorded preferential treatment as against 
foreign steel, but the extent of the protection given 
to the Indian industry as against the British 
created some resentment. The intention of the 
Indian Government was avowedly to encourage the 
growth of its iron and steel industry, and there is 
no doubt that it has been successful in its object. 
As the Tata Iron and Steel Company was, and still 
is, the only large producer of steel in India, it 
was not unnatural that complaints should be 
directed at the so-called favouritism shown towards 
that concern, not only by British steel makers, 
who lost more of their market in India to Tata than 
they gained from their Continental competitors, 
but also from Indian consumers. The objections 
of the latter, however, were principally against the 
higher duties on Continental steel which had been 
sold in India at dumped prices. How effective the 
duties have been is shown by the fact that Tata’s 
share of the market rose from 30 per cent. in 
1927-28 to 72 per cent. in 1932-33. From various 


causes, however, the anticipations of that com- 
pany were not realised, and as the Indian Tariff 
Board points out, whilst the average estimated 
output of steel was 500,000 tons, the actual 
output in six years averaged only 404,000 tons. 
The Report deals frankly with the financial 
position of the Tata concern. It values the 
property at Rs. 124 crores, puts the depreciation 
at 6} per cent. on its full replacement value, 
reduces the interest required on working capital 


soz | from 7 per cent. to 6 per cent. on the cost of six 


months’ production, and calculates the manu- 
facturers’ profit at 8 per cent. on the valuation of 
the fixed assets. Having decided these points, the 
Board proceeds to assess the amount of protection 
required. To do this it adds to the costs of pro- 
duction the overhead and capital charges, and then 
determines the fair selling price, f.o.r. Tatanagar. 
To this price are added allowances for freight dis- 
advantage, selling expenses, and the lag between 
import and realised prices. It is claimed that this 
gives a fair selling price comparable with the 
landed prices of imported goods. Having esta- 
blished this basis, the Board recommends the con- 
tinuance of the present scheme of differential 
duties, which, it observes, has proved easy to 
work and has given rise to no complaint. The 
duties are given in detail in our “ Market Notes 
and News ”’ page. One or two items, however, may 
be noted as an illustration of the proposed tariff. 
The duty recommended to be placed on steel rails 
in 1926 was Rs. 13 per ton; the existing duty is 
Rs. 16}, which it is proposed to abolish. On 
British tested structural steel a duty of Rs. 19 was 
recommended in 1926, against a duty of Rs. 30 on 
untested Continental steel; the existing duties 
are Rs. 233 and Rs. 37} respectively. It is now 
proposed to remove the duty on British and to 
increase the duty on Continental steel to Rs. 43. 
One of the most interesting observations in the 
Report is to the effect that after examining the 
natural advantages of the steel industry in India 
and other countries, the Board concludes that the 
need for protection will disappear when economic 
prices are quoted by Continental competitors, but 
that meanwhile it is justifiable to include in the 
fair selling price allowances for depreciation and 
profit. 

It cannot be denied that while the recommenda- 
tions of the Report are distinctly friendly to the 
British steel makers, so far as their Continental 
competitors are concerned, it is imbued with a 
businesslike spirit which does not give any Indian 
advantage away. The proposed removal of the 
duties on British rails and fish-plates, for instance, 
would seem a more generous gesture were it not 
accompanied by a recommendation for an agree- 
ment between the Indian Railway Board and the 
Indian steel industry for the supply of all require- 
ments of this description. It is also explicitly 
stated that the duties on galvanised sheets are 
partly of a preferential character, and in return 
the Board claims the continuance of the pre- 
ferential treatment now accorded to Indian pig 
iron in the United Kingdom. This is followed by 
the following obvious hint: “‘We propose to 
include in the scheme of protection a provision 
for offsetting duties under which the Government 
will have authority to raise or lower the duties as 
occasion arises on account of changes in import 
prices or the manufacturing and transportation 
costs of the Indian industry.”” In some respects 
the Board takes an opposite view of the Indian 
industry to that which the British authorities 
appear to hold of our own. It agrees frankly that 
some of the complaints made against the “‘ mono- 
polistic attitude of the Tata Company are not 
without foundation and recommends the encour- 
agement of the re-rolling industry in the interest 
of which apparently it proposes the removal of the 
duty upon billets. The proposals relating to 
fabricated steel will be of great interest to British 
structural engineers. It is explained that the pro- 
tective duty consists of two parts, one intended to 
compensate for the increased cost of steel due to 
the protective duty on it (to the Indian fabricator, 
presumably), and the other to afford substantive 
protection. As no protective duties are recom- 
mended on British structural steel and plates no 
compensating duty is required; but a duty of 
Rs. 40 per ton is necessary on imports from other 
countries. It is suggested, however, that the 
capacity of the Indian fabricating industry is in 
excess of the consumption, so that protection is 
unnecessary. The Board, however, goes on to 
echo a complaint which has been heard in this 
country: ‘‘ We have been impressed,” it says, 


“ by the unfair competition of integrated firms in 








This, of course, refers to 


the United Kingdom.” 





British structural engineering concerns which are 


closely associated with steel producers. The 
Board therefore proposes a duty of Rs. 40 on 
imports of fabricated steel from all countries until 
this danger disappears by agreement. Another 
significant paragraph relates to the Howrah 
Bridge, for which tenders will shortly be sub- 
mitted. The Board is satisfied ‘‘ that suitable high- 
tensile steel can be manufactured in India. Every 
effort should be made to use the resources of the 
country in a large undertaking of this description.” 
British firms are hoping to secure this contract, and 
this expression of opinion will cause disappoint- 
ment to our structural engineers and steel makers. 


The Drought. 


THE official statement issued last week by the 
Ministry of Health cannot have failed to give satis- 
faction to those who are disinclined to accept at 
their face value popular estimates of the effects of 
the prolonged drought, and to have disturbed some- 
what the aspirations of those who are endeavouring 
to effect a wholesale extension of water supplies. 
The official statement disposes at once, not only 
of any immediate anxiety about the water supply 
of our larger cities, but shows that with few excep- 
tions, even smaller towns are not in imminent 
danger, whilst only in a few rural areas is the 
position acute. In the larger water undertakings 
no serious trouble is being experienced or is likely 
to arise, provided reasonable economy in the use 
of water is continued, and the utilisation of further 
sources of supply is developed as required. The 
position in regard to 440 towns and urban districts, 
with populations not exceeding 20,000, is that 
about 5 per cent. are experiencing serious shortage, 
but are in a position to increase supplies and are 
taking the necessary steps. In rural districts the 
position is naturally not so good, but the number 
of persons affected is, of course, relatively small. 
Out of 290 District Councils, only 79 report serious 
shortage, and of these, 19 have already secured 
alternative supplies, whilst as far as the remainder 
is concerned, steps are being taken to improve the 
position either by emergency or permanent 
measures. 

The impression which the statement leaves on 
the mind is that whilst the unprecedented drought 
has necessitated economy in the use of water, 
there is no cause for grave anxiety in any part of 
the country. The fact is that we can carry on very 
well with far less water than we are in the habit 
of using. It is normally supplied to us so liberally 
that we squander it, and an occasional reminder 
that it is a commodity will do us no harm. Ina 
paper read at the recent meeting of the British 
Waterworks Association, Mr. John Bowman, 
M. Inst. C.E., gave statistics which showed that 
the consumption per head in private dwellings of 
rental values. between £14 and £105 per annum, 
varied between about 16 gallons and as much as 
105 gallons per head per day; the more costly the 
house the greater the consumption. In another 
case—Dundee—no less than 170 gallons per head 
per day were consumed in a house assessed at 
£104 10s., whilst in another house of greater 
rental value the consumption was only 70 gallons. 
Such divergencies as these indicate clearly that 
ordinarily there is an extravagant or careless use 
of water, even when allowance is made for gardens 
and car washing. In London, and indeed in most 
large cities of England, the total daily consump- 
tion is about 40 gallons per day per head of the 
population. In American cities it is about twice 
that amount. The London figure is on the low side, 
and as the number of houses supplied with baths 
increases it will rise; but the American figure is 
unnecessarily high, American cities being as 
careless of water as they are of electric light. 
Of the British consumption, it would appear from 
figures given by Mr. Bowman that something like 
12 per cent. is sheer waste, owing partly to negli- 
gence, but more largely to the use of defective 
fittings. There is probably no house in the king- 
dom that has not at least one leaky tap or defec- 
tive ball valve. The problem of the domestic 
tap has never been solved, and it never will be 
till water supply authorities set their face against 
bad designs. If taps with unwearable faces cannot 
be produced at a reasonable price, then they 
should be so arranged and so made that the washer 
or its equivalent could be instantly replaced by 
the householder himself. He has now to put 
himself to the trouble of ordering a plumber and 
has to pay him a shilling or more for replacing a 
washer, and in consequence he defers having it done. 
In millions of houses there is no means of cutting 
oft the supply from the cistern to the house services, 





and in those that are so fitted the main cocks, often 
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enough, are not placed, as they should be, in 
readily accessible places. Hence the cisterns have 
to be emptied—more waste—or the washers have 
to be replaced under pressure, unless one cares to 
go to the trouble of plugging the internal supply 
opening in the bottom of the cistern. The ideal 
tap would be easily opened without the use of 
tools, and would automatically shut off the flow 
whilst the washer was being replaced ; it should, by 
preference, be closed by the pressure, not, as now, 
against it, and it should have a wide seat made of 
material that would not cut or deteriorate readily. 
We do not believe that it passes the wit of engi- 
neers to design such a tap, but they will be power- 
less to get it adopted unless they have the support 
of the water authorities. 

In normal circumstances this country suffers 
from an excess rather than a lack of water, and if 
it were not for the fact that something like one- 
quarter the total population is collected in five 
cities, difficulties of water supply need never have 
arisen. Indeed, it may be said that rural districts 
have in the past suffered so little from lack of water 
that they have not taken any steps to utilise 
supplies which were available, and which only 
now, as indicated by the official statement, 
are being developed. The Ministry of Health 
states that engineering inspectors appointed by it 
have made visits to over fifty rural districts during 
the past few weeks, and that they have reported 
that emergency measures are in hand where 
required and that permanent schemes are being 
worked out in many places. It has been said that 
wherever a tube may be driven in Great Britain, 
there water will be found. That is, perhaps, taken 
within reasonable limits of depth, an exaggeration, 
but there can be no question that many rural 
districts could enhance their supplies by the driving 





of wells if they were moved to do so, and it is 

robably that the monetary advances which the 

inistry is now enabled to make will lead to further 
developments of that kind. Furthermore, there are 
sites where suitable reservoirs could be built at 
relatively small expense, and, finally, there is what 
might be called the domestic rainfall—by which we 
mean the water falling upon the roofs of houses 
and farm buildings, which is, we venture to guess, 
conserved in too small a number of instances. The 
facts are rather surprising. On a projected roof 
area of 50ft. by 50ft., with an annual rainfall of 
20in., over 4000 cubic feet, or nearly 25,000 gallons, 
fall every year, equivalent to 68 gallons per day, or 
enough to supply a household of, say, seven persons 
with about 10 gallons each per day. A tank some 
10ft. square by 4ft. or 5ft. deep, would be of sufficient 
capacity to ensure constancy of supply in normal 
years. The full development of the domestic rain 
water storage tank would greatly alleviate the 
normal water shortage in rural areas. But in normal 
years the trouble is not experienced ; streams and 
wells flow plentifully, the water butt is never empty 
and the ponds are full. There is more than enough 
water for man and beast. Droughts are rare in 
these islands, and it is too much to expect rural 
populations to spend money on reservoirs which 
they may never require. But as the habits of the 
town extend to the country more water will be 
wanted and a greater reserve against droughts will 
be expected. That the facilities for increasing 
supplies exist is scarcely open to doubt, and we 
are glad to learn that the deputation of the 
British Association and the Institution of Civil 
Engineers on July 17th, which urged the under- 
taking of a complete and systematic survey of the 
water resources of the country was sympathetically 
received by the Minister of Health. 
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A Hundred Years of Inland Transport, 1830-1933. 
By C. E. R. SHerrmeton. London: Duckworth. 
1934. Price 15s. net. 

WE have here a thorough and comprehensive account 

of the development of transport in this country, con- 

taining a mass of detailed information and a good deal 
of acute observation. 

The book will be appreciated by all who are 
interested in ‘transport, whether as professionals or 
amateurs. The Introduction tells us that it “is 
designed not as a text-book of transport principles, 
but rather as a chronicle of achievement showing the 
effect of transport on the social organisation of Great 
Britain—how it has changed habits and ways, how 
it has permitted the city worker to reap the benefits 
to be derived from changed surroundings, and how it 
has brought the Scottish fisher lass into contact with 
the East Anglian country folk, and the Welsh miner 
in touch with the Birmingham artisan.” 

It is arranged in thirteen chapters, the first being 
devoted to “ Pre-Victorian Transport,’ which, except 
for a few mistakes, is admirable, and the last to a 
Retrospect, the rest taking a decade each. 

Chapter IT shows the effect of the railway on turn- 
pikes and canals, and gives some account of the steam 
road coaches which sprang up at the same time as 
the railways, only to be crushed by the unsuitability 
of the roads and the weight of public opinion expressing 
itself in heaps of stones and excessive tolls. By the 
way, the incident. of the broken axle near Cheltenham 
occurred to a Gurney coach belonging to Sir Charles 
Dance, not to Gibbs. 

In Chapter III we have the Battle of the Gauges 
and the Mania. Mr. Sherrington points out that the 
foreign railways suffered from accidents as welf as 
ours, and gives as an instance one on the Paris and 
Versailles line (Right Bank) in 1846, when no one was 
killed. He might have selected a more striking 
example. There was one on the same railway, but 
Left Bank, in 1842, which established an unenviable 
record with fifty-four people killed and 109 injured. 
The description of the atmospheric railways in this 
chapter calls for careful technical revision. They 
were propelled by the air being exhausted from the 
tubes, not compressed in them. 

Mr. Sherrington has a neat description of the 
“ Railway King.’ It runs as follows :—‘‘ With a 
character as unattractive as Stephenson’s was 
attractive, George Hudson was the embodiment 
of those interests which did much to bring the railway 
industry into disrepute during the period of its most 
rapid expansion. To Stephenson the railway was his 


child and his hobby ; to Hudson it was a speculation.” 

There are some sound reflections on the subject of 
amalgamation at the beginning of Chapter V, which 
records several interesting events connected with 
Railways, Telegraphs and Omnibuses, e.g., @ trial of 
mechanical signalling for the control of road traffic in 





Parliament-street in 1868, and of automatic electric 
train signals in North Kent as early as 1844. Bicycles, 
hansoms, and omnibuses also come in for notice here. 
On pages 161 and 162 there is an excellent descrip- 
tion of ‘‘the scientific principle of railway com- 
mercial policy,” which one would like to quote if 
space permitted, 

In Chapter VI, speaking of the amalgamations which 
were discussed in the early 'seventies, it is well pointed 
out that railway policy at that time was half a 
century ahead of public opinion and political thought, 
and that enormous and unnecessary expense might 
have been saved to the traders, the travelling public, 
and the shareholders if Parliament had not been so 
slow in visualising the trend of economic progress. 
There is also a good account of the development of 
railway carriages and of the beginnings of passenger 
tramways. 

The next chapter, covering the ‘eighties, deals with 
train services and permanent way. 

In the ‘nineties we have the further progress of 
trams, the introduction of the tubes, and the rise of 
the internal combustion engine. 

The next decade covers railway electrification and 
the coming of motor omnibuses. 

The war period is only lightly touched upon. 
Reference is made to Darroch’s book on the L. and 
N.W.R., but not to the much more important 
‘“‘ British Railways and the Great War,” by Pratt, 
which should also have been included in the biblio- 
graphy at the end. 

The index is quite inadequate, but the book is so 
packed with information that a really good one would 
have been of rather formidable dimensions. 


Modern Acoustics. By A, H. Davis, D.Se. London: 


G. Bell and Sons, Ltd. Price 26s. 


In the present volume we find, in a very readable 
form, what a wide field is covered in the study of 
modern acoustical conceptions, and how the acoustics 
of buildings and auditoriums has become a subject 
of far-reaching importance in modern architecture, 
building designing and construction. The author 
has undoubtedly acquired a high reputation in this 
branch of physical thought, and has carried out exten- 
sive investigational work, much of which has already 
been published and found practical application. 
After an introductory chapter dealing with the 
general characteristics of sound, Dr. Davis proceeds 
to consider vibrating systems in general. He deals 
with the free oscillations of a simple system which 
has been left to itself after being displaced from its 
equilibrium position, and the case in which the body 
is maintained in a state of vibration by an applied 
periodic force of any given frequency. In a section 
discussing the theoretical relations for sources of 
sound, equations for a number of simple sources are 





summarised so far as small amplitudes are concerned. 
The author then proceeds to deal with electro 
acoustical relations and audio-frequency electrical 
apparatus, the measurement of sound intensity, and 
how, in modern acoustios, electrical methods are 
freely employed in measurements of frequency on 
account of their general convenience. An interesting 
study is made of the analysis and filtration of sound, 
some constructional details being described. Follow 
ing the development of electrical filters, certain 
acoustical filters have been proposed which ar 
applicable to transmission of sound through tubes, 
and which consist of repeated resonator sections. 
In the theory of acoustical filters, a circuit of tubes 
and containers is analogous to an electrical circuit, 
and the direct analogue to electrical current in the 
electrical circuit is the volume flow of air in the 
mechanical network. Although silencers of engine 
exhausts are actually forms of acoustical filters which 
have been arrived at, very largely, by empirical! 
methods, within recent years, silencers based on 


acoustical principles are receiving commercial 
attention. 
A well-written section is devoted to a survey 


of recent investigations on the effect of noise upon 
working efficiency, and on living beings in general. 
Noise is becoming of increasing importance and 
interest in modern life, principally through the 
increasing use and developments in mechanical 
transport and operations in industry and business. 
There is evidence that noise effects are essentially 
biological, not only in that the functions affected 
are sometimes beyond voluntary control, but also 
in that they are exhibited alike by animals which 
have had their cerebral hemispheres removed, as 
well as by those with intact nervous systems. The 
soundproofing of enclosures with a view to the 
isolation of noise is dealt with, and the electrical 
recording and reproduction of sound is discussed, 
with some illustrations of the principles involved in 
acoustical measurements. 


SHORT NOTICES. 


A Manual for the Design of Piping for Flexibility by 
the Use of Graphs. By E. A. Wert, 8. Smith, and E. T. 
Cope. Detroit: The Detroit Edison Company. 1934 
No price stated.—This manual is a revision with additions 
of a paper presented by the authors before the American 
Society of Mechanical Engineers. It gives all the necessary 
data for the correct proportioning of ten of the most 
commonly used forms of pipe structure. The book is 
divided into two parts and concludes with some thirteen 
appendices. In Part I the curves and equations given 
apply to pipes of all sizes, made of all practical materials. 
operating at any temperature at which the material of the 
pipe may be continuously operated and subjected to 
bending stresses of any value up to the practical limit. 
taking into account the material of the pipe and the 
temperature at which it is to operate. Part II contains 
the curves from which the correct lengths of the elements 
of eight of the ten shapes of structure discussed in Part | 
may be read directly when the structure is made of mild 
steel and the maximum bending stress is 12,000 1b. per 
square inch. The authors recommend the use of the charts 
in the second part of the book unless they do not fully 
satisfy the requirements of the problem, in which case 
the somewhat more laborious methods in Part T must 
be adopted. 


The Manufacture of Seamless Tubes. By G. Evans. 
London: H. F. G. Witherby, 40s.—The subject of seam 
less tubes is one on which little has been written of a 
comprehensive nature, although the art must be as old, 
almost, as civilisation—witness the old bored wooden 
pipes of London and those of lead of the Romans. Never- 
theless, the average engineer has probably only an 
elementary idea as to how a modern seamless or solid- 
drawn tube is manufactured. The author has made an 
endeavour to fill up the gap, but we fear that he is so 
familiar with his subject that he does not appreciate the 
difficulties some of his readers may experience in following 
his remarks. To those, however, who are already fairly 
familiar with tube-making processes the book is pleasant 
reading matter, and gives a great deal of information that 
is brought well up to date in a small space. All the prac- 
tised systems of piercing billets, for the production of 
seamless tubes, are described, giving prominence to that 
of the Mannesmans, but the Ehrhardt and the Wellman- 
Petro processes are not neglected. Furnaces, annealing, 
pickling and other aspects of the trade, both as regards 
ferrous and non-ferrous metals, are dealt with, and the 
volume is extensively illustrated. 
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The Engineer and 


By Sm FRANK SMITH, K.C.B., F.RS, 
(Concluded from page 39, July 13th). 


lVHE story I have told will, I know, appear far too 

simple to many to explain why the industrial 
revolution started when it did and not a thousand 
vears before. It may be that the engineer, with that 
wonderful intuition of which we are all aware, would 
have developed the steam engine without any know- 
ledge of the properties of gases and with no knowledge 
of what heat is and what happens when chemical 
combination takes place. But the progress would 
have been very slow and I fear the efficiency of the 
engines would have been low. There is little doubt 
that the early engineers sought scientific knowledge 
on gases and utilised it in their designs, and there is 
even less doubt that in modern designs the thermo- 
dynamical expert and the designer are either the one 
and same person or are in intimate contact, In that 
yreat engineer, Sir Charles Parsons, we had the com- 
bination of the two, The defects of the steam 
reciprocating engine were clear to him and he applied 
all his inventive genius to bring his turbine nearer and 
nearer to one working in Carnot’s cycle than which 
none can be more efficient. Parsons triumphed 
because he was not only a great engineer but a great 
physicist. He knew thermodynamics better than, most 
physicists of his generation, and the result of beautiful 
design in closest accord with thermodynamical prin- 
ciples can be seen in the great steam turbines in our 
electrical generating stations. 

Let us consider the effect of the discovery of the 
prime mover. In the early part of the nineteenth 
century Stuart, in his ‘‘ Anecdotes of the Steam 
Engine,’ opened his introduction with the following 
limes : 

‘* Some years ago the ten thousand steam engines 
which then were reckoned to be in Great Britain 
were estimated to perform daily the labour of more 
than two hundred thousand horses, equal to the 
power of twelve hundred thousand men expending 
their energy to the greatest mechanical advantage. 
But as machines require neither rest nor relaxation 
and can operate without impairing their power 
during those portions of time usually assigned for a 
cessation of animal labour, these ten thousand 
engines could develop from sunrise to sunrise a 
power superior to that of four and a-half millions 
of labourers; an effect greater than the entire 
manual labour of England.” 

To-day in factories, industrial undertakings, and 
electricity supply undertakings in this country steam 
reciprocating engines and steam turbines develop 
more than 20 million horse-power, equivalent to 450 
millions of Stuart’s labouring men. On such a basis 
every man, woman, and child in this country has on 
an average ten slaves working for him in the factory 
and supply stations in the form of steam power. This 
power turns the machines in our factories for pro- 
ducing manufactured goods, operates generators for 
the supply of electric light, heat, and power, sweeps 
many of our floors, carries us up in lifts, causes great 
pumps to force water to our cities, and operates 
numerous other mechanisms including those for which 
the steam engine was first invented, namely, pumps for 
freeing the mines of water. In addition to these 
20 millions of steam horse-power, probably another 
20 millions are produced on the railways for the 
transportation of people and goods, and we must add 
to this total the power of internal combustion engines, 
of which there were none in Stuart’s time. To-day, 
the rated horse-power of private motor cars is over 
15 millions, and that for motor lorries is over 12 
raillions. For motor vehicles alone there is therefore 
a total of 27 millions rated horse-power. 

How many mechanical slaves in all the people of 
this country have at their command it is very difficult 
to say. In the United States an estimate has been 
made that every individual there has an average of 
900 of such slaves, and this is ona much more moderate 
basis than that of Stuart’s, the new basis being that 
1 horse-power is equivalent to the power of ten men, 
In this country we are, no doubt, more modest in our 
demands, but it is, I think, obvious to all that the 
harnessing of coal and oil in the service of man is 
easily the greatest contribution of the engineer or 
anyone else to our materialistic progress. 

This story of the prime mover is, of course, a totally 
inadequate account. Many of the men I have talked 
about are not even classified as engineers, while some 
of the really great engineers like Boulton, Stephenson, 
Otto, and Daimler have not even been mentioned. I 
must express my apologies. In excuse I can but say 
that the work of these great men is very well known 
and that I could not adequately deal with the work of 
one of them in the course of a single address. I hasten 
to say that my admiration of the inventive genius of 
these and others is unbounded, and though to-day the 
solutions of the troubles they overcame may appear to 
be small, it is, as Milton said, 

‘Th’ invention all admired and each how he 

To be th’ inventor missed ; so easily it seemed 

Once found which yet unfound most would have thought 

impossible.” 


Modern Civilisation.’ 


As some form of compensation I propose to sound 
a note of praise about the latest large power station 
which the engineer has erected. I refer to the 
Rattersea power station, which is one of the bright 
spots in our industrial England, inasmuch as coal is 
burned and power produced practically without 
sinoke. 

In the olden days the engineer burnt his fuel to 
raise steam and by pouring out huge volumes of smoke 
aud otherwise polluting the atmosphere he showed 
little regard for the feeling of his neighbours. There 
are many such to-day, indeed far too many ; but the 
more modern engineer is aware of the harmful effects 
of atmospheric pollution, and is trying to abolish 
them. Experiments show that this veil of pollution 
in our atmosphere curtails the ultra-violet light from 
the sun by as much as 50-75 per cent., and this 
deprives our bodies of their proper share of sunlight. 
This air sewage, as it has been aptly called, damages 
vegetation and destroys our buildings, and it is 
helieved that there is correlation between the sulphur 
compounds in it and the health of the people. 

And so it is that if I were asked to-night where the 
application of science to engineering has reached its 
highest stage of development, I should instance the 
Battersea power station. Perhaps I am prejudiced. 
T have this evening in a humble way been endeavour- 
ing to pay tribute to Rumford and Joule and other 
great scientists. The Battersea power station pays 
tribute to Faraday in a manner which justifies me in 
regarding the modern engineer as one who fully appre- 
ciates the work of his brother engineer who concerns 
himself with .the minute electrical machines of Nature 
which the eye cannot even see. 

This is a copy of the inscription on the foundation 
stone of the station :— 


THE LONDON POWER COMPANY, LIMITED. 
ON 8ST. GEORGE’S DAY 
IN THE YEAR OF THE CENTENARY OF 
MICHAEL FARADAY’S GREAT DISCOVERY, 
THIS STONE OF COMMEMORATION 
UNVEILED AT A MOMENT ABOUT NOON AND 
WIRELESS MESSAGE FROM OTTAWA BY 
HIS EPXCELLENCY THE GOVERNOR-GENERAL OF CANADA, 
THE RIGHT HONOURABLE 
THE EARL OF BESSBOROUGH, G.C.M.G., 
A’ FORMER DIRECTOR OF THE COMPANY, 
WAS PLACED AS A LANDMARK IN THE DEVELOPMENT 
OF LARGER LONDON’S LIGHT AND POWER 
AND TO SERVE AS ANOTHER MEMORIAL OF THE 
SCIENTIFIC HERITAGE DERIVED 
FROM FAMOUS ENGLISHMEN. 


BY A 


BATTERSEA POWER STATION. 
23rd April, 1931. 


In the engine-room, which looks like the nave of a 
modern cathedral, there are at present two steam 
turbines with an output of 120,000 kilowatts, and soon 
there will be a third, making a total output of 220,000 
kilowatts, or 294,800 horse-power. When I visited 
the station I saw very few engineers and technicians, 
There was but one in the main engine-room, and he 
wore a spotless white coat. The 100 tons of coal 
which the furnaces consume every hour had never 
once been man-handled from the moment the mecha- 
nical grabs lifted 5 tons of it at a time from the ships 
alongside the wharves until the time at which the 
remnants were finally removed as ash. The stoker 
aisle, as long as an average street, was absolutely 
deserted. The toiling, half-naked stoker, shovelling 
coal into white-hot furnaces, has no place at Battersea. 
Instead, I saw one man controlling the six furnaces 
in action from a desk panel in accordance with instruc- 
tions from the combustion engineers’ office high up 
in the building. In that office the pressure, tem- 
perature, and everything it is necessary to know 
about the steam generating plant can be obtained 
from distant recording instruments and recorders 
by the twist of a knob. In this way two or three men 
control the firing and generation of steam-raising 
equipment, each of the six units of which generates 
a quarter of a million pounds of steam an hour at a 
pressure of 650 lb. per square inch—and what goes 
out of the chimneys is steam and not smoke; it is 
the steam of the water used in cleaning the smoke in 
the flues. The gases from the furnaces are driven by 
fans into washers in which they are sprayed with 
water, so that 20 per cent. of the sulphur is removed. 
They then pass into the scrubbers proper, which 
are arranged in the main flue between the two chim- 
neys, where, by the action of moist iron filings, a 
further 70 to 75 per cent. of the sulphur is removed. 
Further on the gases are treated with an alkaline 
solution, and finally passed through moisture elimi- 
nators. The wash water used to purify the gases 
passes away through aerating tanks and filter beds 
outside the station for purification before return to 
the river. With its three great steam turbines, the 
horse-power available will be equal to that of the 


Great Britain at the beginning of last century, a 
power superior, according to Stuart, to that of 4} 
millions of labourers. 

Here, indeed, is a fine example of the engineer’s 
service to man. 


THe ENGINEER AND Foon. 


To pass from the prime mover to food, the prime 
necessity of life, may seem a very big step. Indeed, 
so far as our food supply is concerned, many of you 
may wonder what particularly notable achievements, 
apart from transport, are to be credited to the 
engineer. 

If we attempt to conjure up a picture of our food 
supply, our view must include not only the produce 
of our own farms and fisheries, the great wheat- 
fields of Canada, the sheep farms of Australia and 
New Zealand, the cattle ranches of the Argentine, 
the orchards of South Africa and other countries, 
but also the great ships which bring much of the food 
to our shores, the refrigerated stores in the docks, 
and in the market, the great chemical factories which 
turn out fertilisers and the products of a lesser- 
known man who may be described as the biological 
engineer. To make the picture even more complete, 
we might examine the contents of a grocer’s shop, 
with its hundreds of eggs in varying stages of fresh- 
ness, a portion of Smithfield market with hundreds 
of carcases of New Zealand lamb, or even a hawker’s 
barrow on a winter’s day crammed with fruit which 
in former times would have been regarded as out 
of season. 

To put a quantitative touch to the picture, let us 
examine the returns of the Board of Trade. In 1932 
we find that we imported on an average about one 
million pounds worth of food every day. Of those 
eggs in shells which we saw at the grocer’s shop, we 
imported 2000 millions. Those carcases of lamb we 
all know come mostly from New Zealand. How many 
carcases in all New Zealand sent us in 1932 I do not 
know, but the value of them was over 7 million 
pounds, and this, as you know, represents but a smal! 
proportion of our imports of meat, which in 1932 were 
valued at over 78 million pounds. And what of 
those apples on the hawker’s barrow ? If they weigh 
three to four to the pound, it is easy to calculate 
from the figures given by the Board of Trade that 
about 3000 millions were imported. And there were 
about the same number of oranges. 

All of you who have read history and remember it 
are fully aware that the people of London could not 
be fed in this way in olden times. In the summer food 
was of good quality and usually plentiful; in the 
winter it was poor and often scarce; sometimes 
very scarce. Meat and fish were kept by curing with 
salt, and many vegetables, such as carrots and turnips, 
were preserved with honey to form a jam. 

During the last fifty or sixty years and particularly 
during the last fifteen years there has been a new out- 
look on food, and the outlook is in part that of the 
biologist and in part that of the engineer. Let us 
for @ moment consider that New Zealand mutton in 
Smithfield Market. There was none such one hundred 
years ago or even eighty years ago. It was not 
because New Zealand could not produce the mutton 
or because we did not want it ; it was because it could 
not be transported. There was no engineer’s ice in 
those days. In 1860 an attempt was made to bring a 
cargo of meat from Australia to England. The meat 
was preserved for as long a time as possible with 
natural ice, but the ice failed to last thréugh the 
journey and the meat was thrown overboard. The 
engineer got over the difficulty ; he made ice on the 
ship, and with this engineer’s ice the first cargo of 
frozen beef and mutton reached us in 1877 from 
Australia. It may be truly said that there would be 
no New Zealand mutton eaten in England to-day 
were it not for the engineer learning how to produce 
cold by the application of heat. To-day practically 
all the ice used for preserving food is engineer’s ice, 
and it is to the engineer that the refrigerating 
machinery in ships, in the docks, in trains, and in the 
home is due. In ships alone the freezing space 
carrying cold-stored produce to this country amounts 
to about 100’ million cubic feet, equivalent to a cold 
store 20ft. high, 50ft. wide, and 20 miles long, and the 
capacity of the public cold stores of Great Britain is 
approximately one-half of this. Half a million tons 
of ice are made by the engineers for domestic and com- 
mercial land purposes and three-quarters of a million 
tons are made for the sea fishing industry. 

Let us look at this picture of refrigeration and see 
how it commenced. Exactly how long cold in the 
form of ice has been used to preserve food we do not 
know. Macaulay tells us that a little over 300 years 
ago Francis Bacon, on a very cold day in spring, 
bought a fowl and stuffed it with snow. He caught a 
chill and died about a week afterwards, but before he 
died he stated in the last letter he ever wrote that the 
experiment with the snow had succeeded “‘ excellently 
well.” 

To the refrigerating engineer, however, the most 
interesting figures in the background are those of 
Count Rumford and Joule, whom we see once again 
demonstrating the convertibility of heat into work and 
proving that heat is a mode of motion. It follows 
directly from these principles that since a particle of 
water vapour has more energy of motion than a 
particle of water of the same mass and at the same 








* Junior Institution of Engineers, Gustave Canet Lecture, 
June 28th, 1934. 


10,000 steam engines which were reckoned to be in 


temperature, that if the vapour is continually removed 
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by @ vacuum pump or by absorption by sulphuric 
acid, and the water continues to give off vapour— 
that is, to evaporate—it will not only cool, but ulti- 
mately it will freeze owing to the loss of energy which 
has been transferred to the vapour. Here is a simple 
freezing machine based on the Rumford-Joule prin- 
ciple. 

In the case of the prime mover the working medium 
may be one of many fluids. It is usually steam, and 
in the internal combustion engine it is what Sir 
Dugald Clerk called “flame.” Similarly, with the 
refrigerating machine practically any medium which 
is liquid at ordinary temperatures and has a reason- 
able vapour pressure may be used, but for efficient 
and economical working the choice is limited to such 
fluids as ammonia, sulphurous acid, ether, and carbon 
dioxide. 

As with the steam engine, the first refrigerating 
machine was an atmospheric one and the medium was 
water and its vapour. It was made by William Cullen, 
who used a vacuum pump to remove the vapour. 
More and more heat was given up by the water to 
replenish the vapour above its surface and eventually 
the water froze. Later, Leslie invented the sulphuric 
acid absorption machine, which was developed by 
Carre and Windhausen. 

The development of the steam engine was in the 
direction of increased pressure and that of the 
refrigerating machine was in a corresponding direction. 
It follows that if work is done on a gas by compressing 
it heat is produced ; the heated gas may be allowed 
to cool or it may be cooled artificially. When it is 
cool it is allowed to expand ; in the process it does 
work, loses heat, and falls in temperature. A repe- 
tition of this cycle of changes produces a lower tem- 
perature than before, and a rapid series of such cycles 
constitutes the modern compression refrigerating 
machine. 

I do not propose to deal with the development of 
refrigerating machinery, but as some indication of the 
growth of the engineer’s importance in this field it is 
of interest to note that in the United States alone 
there are over 150,000 refrigerated cars and in that 
country over 8 million tons of meat are submitted to 
mechanical refrigeration before reaching the con- 
sumer. In this country our debt to the refrigerating 
engineer is more simply expressed by saying that on 
an average every person consumes per day 6 0z. of 
food which has been subjected to refrigeration. As a 
nation I suppose we produce little ice cream com- 
pared with the United States of America, but in 1933 
the total consumption of ice cream was about 30 
million gallons. 


THE APPLE. 


But to the engineer there is an even more interesting 
feature of food preservation than that of refrigeration. 
If we go back to the hawker’s barrow the biologist will 
tell us that those apples are alive and to freeze them 
means death. When frozen apples are thawed they 
become pulp and are only fit for jam. Like other kinds 
of fruit, the apple is a living structure, whose pre- 
servation demands that it shall be kept alive. Sir 
William Hardy described the apple as a biological 
internal combustion engine with a large store of 
available fuel, and to keep it alive the external con- 
ditions must be such as not to stop it functioning in a 
normal fashion. The apple takes in oxygen from the 
air just as an internal combustion engine does, and it 
gives out carbon dioxide and other products as a 
result of the chemical changes taking place. I do not 
wish to suggest that there is a close comparison 
between the internal combustion engine invented by 
man and that far more perfect one designed by 
Nature for the apple, but there are parallels of 
interest. Conditionally that there is an ample supply 
of fuel—as there is in an apple—an internal com- 
bustion engine will consume that fuel faster, get 
hotter, and wear itself out more quickly the greater 
the supply of oxygen. The same is largely true in the 
case of the apple; the rapidity of change is largely 
dependent on the atmosphere in which it is kept ; if 
the atmosphere surrounding the apple contains too 
much carbon dioxide the apple will die and decay 
known as “ brown heart ”’ sets in. If, on the other 
hand, the carbon dioxide is maintained at a somewhat 
higher rate than that present in a normal atmosphere 
the rate of change is delayed and the apple loses 
weight at a reduced rate. This very roughly is the 
hasis of the method of preservation known as gas 
storage. The fruit subject to a certain amount of 
refrigeration is contained in an atmosphere containing 
a certain percentage of carbon dioxide, the optimum 
percentage, like the optimum temperature, varying 
for different kinds of apples. 

It is a simple method and presents no great diffi- 
culty to the engineer. Temperature and carbon 
dioxide recorders must be installed and there must be 
some cold storage arrangements. The carbon dioxide 
is supplied by the apples themselves ; and the engi- 
neer has devised arrangements which ensure that the 
concentration shall not rise to a level which will kill 
the apples. In this country, during the coming season, 
there will be about thirty of these gas stores. Very 
good results are being obtained. Unfortunately, the 
best temperature of storage of apples varies with the 
variety ; thus for Newton Wonder it is 1 deg. Cent. 
and for King Pippin 4-5 deg. Cent., and the best con- 
ditions for each variety have to be worked out. 

Let us now consider the engineer’s task in 1932 





when he brought here 84,000 tons of apples from 
Australia and 28,000 tons from New Zealand in 
refrigerated ships. Roughly speaking, apples keep 
best at about 3 deg. Cent., and ship’s engineer had 
to keep each ship’s hold, packed with boxes of fruit, 
at about that temperature. To the walls of each hold 
refrigerating pipes were fixed, and through these 
pipes cold brine was pumped to carry off the heat. 
Each unit of the cargo was alive and giving off heat, 
water and carbon dioxide, and the refrigerating 
plant had not only to absorb all the heat passing 
into the hold from external sources, but also absorb 
that produced by the cargo. It was important, 
therefore, to know the amount of heat produced per 
hour by the apples. The heat produced rises with 
the temperature of storage, and an apple attacked 
by fungus gives off much more carbon dioxide and 
much more heat. It is due to the engineer’s skill 
in controlling the average temperature, in preventing 
large temperature gradients, and in arranging for 
appropriate ventilation to prevent an excessive 
accumulation of carbon dioxide at any point that 
such large consignments of apples can be shipped 
to us every year from Australia and New Zealand 
in comparative safety. Of course, disasters do occur 
at times, and suffocation by carbon dioxide has 
cost in a single year more than £100,000. 

I have not time to tell you about the engineer’s 
share in the care and transport of other fruits, but 
in 1932 over 100,000 tons of oranges and 7 million 
bunches of bananas were brought here in refrigerated 
ships. It may, therefore, be said with truth that 
without refrigerating engineers we should have 
neither plenty of fruit nor much of good quality. 


MEAT. 


Normally, one example, such as that of the apple, 
should suffice to show the part the engineer has played 
in preserving food, but during the past two years 
there has been a development in the meat trade 
which promises to be of great importance. 

Notwithstanding its apparent advantages, freezing 
has been applied to very few foodstuffs with complete 
success. Lamb, some kinds of fish, and butter may 
be so treated, but freezing has been applied to beef 
with only partial success. It has been urged that 
freezing entails the separation in the tissues of a 
solid ice phase, and that in the complex structure 
of food mere mechanical shattering will account for 
the damage. While it is certain that this is not the 
complete story, the damage done to beef by complete 
freezing is such that when the thawed carcase is 
cut, the flesh is wet and a red fluid drips from it. 
Chilled beef—that is, beef kept a little above the 
freezing point, undergoes no such change, and it is 
not surprising, therefore, that of the 560,000 tons of 
beef we imported in refrigerated ships in 1932 about 
80 per cent. was chilled. Of the frozen beef Australia 
sent us 47,000 tons; of the chilled beef none. The 
reason for this is that chilled carcases of beef can 
be maintained in good condition for only about four 
weeks, and that suffices to bring them from South 
America, but not from Australia. But the biological 
engineer has made the discovery that if chilled beef 
is kept in an atmosphere containing 10 per cent. of 
carbon dioxide the growth of moulds is inhibited 
and the “ life ’’ of chilled beef is increased to such an 
extent that after a sixty-five days’ voyage from 
Australia in a 10 per cent. carbon dioxide chilled 
atmosphere, beef might be delivered in London free 
from moulds and in good condition. In the Times 
Trade and Engineering Supplement of May 19th last, 
the engineer, no doubt, read with interest that the 
steamship companies are alive to this method of 
transportation, and that three ships of one company 
alone are being fitted with carbon dioxide chambers. 
Thus, the engineer, with his refrigerating machines 
and automatic regulation of the carbon dioxide 
content of the chambers, has enabled increased 
supplies of chilled beef to be placed at the disposal 
of the consumer of this country. He has, in fact, 
increased both quantity and quality. 


FERTILISERS. 


I might tell you the story of those 2000 million 
eggs we imported in 1932, but in the picture of food 
the chemical engineer has played such an important 
part, and I have said so little of the chemical engineer 
in this address, that I must say a little about the 
artificial fertilisers he has made. 

Even in very distant days it was known that all 
agricultural products depended upon nitrogen, but 
only in recent times has it been fully appreciated 
that the much-tultivated earth and the waters in 
the earth needed more nitrogen than Mother Earth 
appeared to possess in a suitable form. You all 
know of Sir William Crookes’ warning that as the 
world used up its supply of natural fertilisers, produc- 
tion of food must go down rapidly until it reached a 
famine point. Crookes suggested then that the one 
remedy was to obtain the necessary nitrogen com- 
pounds by fixation of the nitrogen in the air. The 
earth was hungry for nitrogen, and our picture of 
“plenty and of good quality’ would, in the not 
distant future, have been one of “‘ scarcity,’’ or even 
‘famine,’ had it not been for the brilliant work of 
the chemical engineer. Prominent among them is 
Haber, who demonstrated that there need be no 
longer a shortage of fixed nitrogen. At the present 
time, only about one-quarter of the fixed nitrogen 





used for agriculture is supplied from natural sources ; 
the remainder, except for a small, though important, 
part from gasworks, is being produced from the 
unlimited supply of nitrogen in the air in accordance 
with Sir William Crookes’ suggestion. Until the 
present century nitrogen resisted fruitful union with 
other elements, except by the agency of lightning 
or similar electric discharge, or nitrogen-fixing 
bacteria in the soil over which the engineer has no 
control. The first method used by the engineer was 
an imitation of Nature’s electrical method; he 
collected the oxides produced around an electric arc, 
and some tens of thousands of tons per annum are 
still produced by this method. But by far the larger 
part of the nitrogen compounds required for fertilisers 
is produced by the Haber or similar process, in which 
the chemical engineer, working with the mechanica| 
engineer and the metallurgist, establishes conditions 
under which nitrogen combines directly with hydrogen 
to form ammonia. In the process @ pressure of 
about 200 atmospheres is used, and the temperature 
is between 250 deg. and 450 deg. Cent.; a truly great 
engineering feat. To persuade the elements to 
combine rapidly, a small amount of a catalyst must 
be present. In the years immediately preceding the 
present depression, the chemical engineer’s annual 
production of fixed nitrogen was about 2 million tons 
(metric tons of pure nitrogen), and was expanding 
at the rate of over 200,000 tons a year. In this 
country alone Imperial Chemical Industries can 
produce 1,500,000 tons of ammonium sulphate per 
annum, equal to about 320,000 tons of nitrogen. 

Let there be no doubt about the value to our food 
supply of this contribution of the engineer. Sir 
Frederick Keeble has shown that an acre of English 
meadow land produces on an average little more than 
a ton of hay if treated in the old-fashioned way. 
But when the grass is fed with nitrogen fertiliser the 
yield is doubled, and when the water supply and 
fertiliser are both increased, a sixfold yield can be 
obtained. The need of fertiliser is mostly felt in the 
older countries of the world where agriculture has 
robbed the soil of much of its natural nitrogen ; 
thus, Holland uses about 38 Ib. of fertiliser per acre 
per year. 

It may be truly said that largely because of the 
engineer, the fear of famine has vanished from the 
land ; he has supplied fertilisers for the soil, agricul- 
tural machinery of wonderful efficiency, transport 
facilities of remarkable speed, and cool, controlled 
atmospheres for keeping the food fresh and palatable 
over long periods. Such is the engineer’s contribution 
to our food supply. 








The First Parsons Steam Turbine. 


In any large collection of exhibits such as are contained 
in our national museums, individual objects of outstanding 
importance are sometimes apt to be overlooked when placed 
in correct chronological position amongst numerous 
similar exhibits. This difficulty can be solved by the 
inclusion in the architectural scheme of a special ** Hall 
of Honour,” where exhibits of supreme historical import- 
ance only are permanently housed, but, naturally, this 
leaves a serious gap in each collection showing develop- 
ment unless duplication is resorted to. Another method 
used is to display an “‘ Object of the Week,”’ but besides 
the question as to whether the period is really long enough 
it seems clear that the fifty-two objects shown during the 
course of a year must vary greatly in their degree of 
historical importance. In a scientific museum a successful 
method is to give an exhibit special prominence, say, for 
three months, at a time when attention is focussed upon 
it, such as the centenary of the birth or death of the 
inventor, or the jubilee or centenary of the apparatus 
itself. We are glad to see, therefore, that a special exhi- 
bition has been arranged at the Science Museum to mark 
the jubilee of the first Parsons steam turbine and high- 
speed generator, which were constructed and patented in 
1884. These famous machines, which inaugurated a new 
era in the generation of power by steam, are now being 
shown for several weeks in a prominent position near the 
main entrance of the Science Museum, South Kensington, 
where they have been carefully preserved during the past 
forty-four years. 

As will be seen from the accompanying illustration, the 
central feature is the turbo-generator itself, which deve- 
loped about 10 H.P. and ran at the unprecedented speed 
of 18,000 r.p.m. Immediately in front of it are placed 
copies of the original patent specifications of 1884, which 
make interesting reading to-day, in view of the many 
improvements foreshadowed in the specifications which 
are now regarded as standard practice. The turbine and 
generator, being of exceptional interest, have been very 
fully described in the first of the series of articles which 
appeared in this journal of January 5th, 1934, entitled 
“The Development of the Parsons Steam Turbine.” This 
special exhibition, therefore, may be profitably studied in 
conjunction with these articles, as each supplements the 
other. 

On an adjacent screen is a photograph of the well-known 
portrait by Orpen of the late Sir Charles A. Parsons, O.M., 
F.R.S., who died on February 11th, 1931, and for whose 
memorial an appeal has recently been made by the 
presidents of the leading scientific and technical institu- 
tions and societies in this country. On both sides of the 
portrait a table is arranged giving under each appropriate 
year the most important stages in the fifty years’ develop- 
ment of the Parsons steam turbine and at the end reference 
is made to the series of articles in THz ENGINEER for fuller 
historical details. The second screen bears fifteen trans- 
parencies showing in chronological order some outstanding 
achievements in the production of power by reaction type 
turbines, both land and marine, the former starting with 
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the Forth Banks power station and progressing vid 
Elberfeld, Carville, Chicago, Barking, Brimsdown, Hell 
(iate, and Derby to the latest 50,000-kW high-pressure 
sets at Dunston-on-Tyne power station, and the latter by 
the following famous ships, ‘* Turbinia,” ‘* Viper,” 
** Dreadnought,’ ‘“* Mauretania,” and “ King George V.” 

Visitors to the Science Museum are also referred to 
other early Parsons turbines preserved there which 
have been marked with special labels, as it was not found 


practicable to move them near the main entrance. Among 
these are the 120-kW radial flow condensing turbo- 


alternator erected at the Cambridge electric light station 
in 1891, renowned for surpassing the equivalent recipro- 
cating engine in economy ; the 60-kW parallel flow con 
densing turbo-generator installed at the National Physical 
Laboratory in 1901; the original radial flow turbine of 
1894 from the “ Turbinia”’; the after-half of the ‘* Tur- 
binia ” itself with the parallel flow turbines on three shafts, 
which enabled it to attain the record speed of 344 knots in 
1897: and the first geared turbine taken from the 22ft. 
launch of the yacht ‘* Charmian.”’ Other items of interest 
are the large-scale model of the famous 50,000-kW three- 
cylinder set at the Crawford-avenue power station, 
Chicago, erected in 1924, and an instructive collection of 
turbine blading showing the progress which was made 
during the period from 1884 to 1924. 








Electrical Equipment for Large 
Road Vehicles. 


THe high standard of lighting on road passenger 
vehicles is one of the outstanding features of modern 
road transport, which scarcely anyone can fail to appre- 
ciate. Needless to say, the increase in internal lighting 
over that of bygone days, together with the better illu- 
mination of destination boards, and other modern equip- 
ment, has necessitated a corresponding increase in the 
generator output, and one of the problems of designers 
of electrical equipment for road vehicles has been to 
obtain this without unduly adding to the generator size 
and weight. 

Interesting examples of lighting and starting equipments 
for heavy motor vehicles have been brought to our 
notice by Mr. Alfred J. Salisbury, of 14, Grosvenor- 
gardens, S.W.1, who has been responsible for their develop- 
ment, and who has abandoned the constant current 
system using a third brush generator. Although still 
employed for relatively small outputs, the third brush 
type of generator is considerably larger than a plain 
shunt machine. While the former is_ self-regulating 
and reduces the number of separate items to a minimum, 
the constant-voltage system employing a plain shunt 
generator and an external voltage regulator has proved 
to be preferable, although, in order to obtain sufficient 
output from the largest machine the chassis builders can 
accommodate, it is necessary to force air through the 
generator by means of an internally mounted fan. The 
constant-current system has also been found to suffer 
from the disadvantage that its battery-charging charac- 
teristics are poor, and the resulting under and over- 
charging shortens the life of the cells. On the other hand, 
the constant-voltage system provides a high rate of 
charge when the battery is completely run down, and the 
current falls off as the battery is charged. Over and 
under-charging are, therefore, avoided. As the lamp 
voltage is practically independent of the state of the 
battery, the life of the lamps is also increased. 

Another trend of progress has been in the direction of 
lowering the generator speed at which it will maintain 
its full load, for, other things being equal, the lower the 
1uinimum full-load speed the greater is the proportion 
of the total running time during which the battery is 
being charged, and a relatively smaller battery can, there- 
fore, be employed. As, however, the speed range of the 
modern omnibus engine is very large, any reduction in the 
minimum full-load speed of the generator increases 
commutation difficulties at high engine speeds, and 
the problem involved is essentially one for the generator 
designer. The need for a lower generator speed is most 
pronounced on routes on which the traffic is heavy, and 
on which the speed is never high, for unless the generator 
can develop its full output at less than the average speed 
the battery receives little charge, and when it is realised 








that this state of affairs may occur immediately after 
the battery has been heavily discharged by the continued 
use of the starter, the importance of low “ cut-in ” and 
minimum full-output speeds from the point of view of 
reducing the capacity of the battery installed is self- 
evident. 

The increased lamp load, together with the widespread 
use of the compression-ignition engine, involving the use 
of a more powerful starter, has necessitated an increase 
in the voltage of the electrical system, and the usual 
voltage for a large double-deck omnibus is now 24. 
Considering the electrical equipment as a whole, the 
weakest part has been found to be the starter drive, in 

















Fic. 1—LIGHTING GENERATOR 


which the torque is transmitted direetly through a heavy 
spring which provides a cushioning effect against the 
shock of engagement, but which does not give protection 
against damage to the starter when the engine back- 
fires. Common results of a back-fire are a broken spring 
and a bent shaft, and one company operating a large fleet 
of omnibuses is said to have experienced as many as 
sixty spring breakages in a day. 

Considering, first, however, the lighting equipment 
developed by Mr. Salisbury, the 24-volt generator shown 
in Fig. 1 is a plain shunt machine, designed to work 
in conjunction with a vibratory regulator capable of 
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FIG. 2— LIGHTING GENERATOR OUTLINE DIMENSIONS 


dealing 
largest 


with the heavy lighting loads met with on the 
double-deck motor omnibuses. Its weight is 
110 lb., and its principal dimensions are those given in 
Fig. 2. A six-pole field system, with a wave-wound arma- 
ture devoid of ‘‘ dummy ” coils, has been adopted, and by 
careful design a very low ‘‘ cut-in”’ and minimum full- 
load output speeds have been obtained with a small 
field current, which is essential when a machine is used 
with a vibrating regulator in order to ensure long life of the 
contacts. Considerable attention has been paid to com- 
mutation and temperature rise, and, notwithstanding 
the low speeds at which the machine operates, the com- 
mutation is said to be extremely good throughout the 








speed range, whilst the temperature rise is very moderate. 
The following are the essential characteristics of the 
machine : 

{ating (continuous) 1250 watts, 25 volts, 50 ampeéres 
Cut-in speed, at 24 volts : 


Cold 530 r.p.m. 

moe... ie SR ee be 580 
Minimum full output speed at 25-5 volts : 

Cold Py: i Se ee 670 r.p.m. 

Hot : Pisa pitwtet toe as 700 
Maximum speed for normal operation 4000 
Maximum safe speed epaiet <2 6000 


The armature is built up on a high-tensile steel spider 
shaft, proportioned to ensure rigidity and freedom from 
whipping, and grooves in the spider form ventilating 
ducts through which air is drawn under the armature 
stampings and the commutator bush by a large fan 
secured by means of fitting bolts to the hub, which is 
keyed to the shaft. An advantage of the spider construc- 
tion is that the armature stampings are keyed to the shaft 
at a large radius, thus guarding against ‘“ hammering ” 
of the stampings at the keyway under the most severe 
service conditions of rapid acceleration and braking. 
The armature, shown in Fig. 3, is dynamically balanced, 
and the robust nature of the winding ensures that the 
balance is maintained. 

Low-carbon steel is used for the magnet yoke, which 
is provided with openings for giving access to the brush 
gear, and for the air outlet from the fan. The yoke is 
extended over the brush gear and fan, and the ribbed 
end shields are slightly conical and serve to complete the 
rigid frame. 

The fan is mounted at the commutator end of the 
machine, and provides axial ventilation through the 
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Fic. 3—-LIGHTING GENERATOR ARMATURE 


armature. It also draws cooling air over the outer sur- 
face of the armature between the field coils and over the 
commutator surface. As compared with the more usual 
practice of fitting the fan at the driving end, the scheme 
is claimed to offer the following advantages :—(1) Grit 
and dust are filtered from the incoming air at the driving 
end and are not deposited on the commutator ; (2) carbon 
dust from the brushes is drawn straight out of the machine 
and not into the windings; (3) as some of the air must 
pass directly over the commutator surface in order to get 
through the fan and the remainder must go vid the axial 
ventilating ducts through the commutator bush, the 
cooling of the commutator is improved ; (4) as the driving 
end bearing is close to the incoming air and the com- 
mutator end bearing is well spaced from the commutator, 
the bearings run cool; and (5) the fan entirely prevents 
grease from the commutator end bearing reaching the 
commutator. 

The armature of the vibratory regulator alternatel) 
inserts and short-circuits a resistance in the generator field 
circuit in the well-known way. Two units of similar con- 
struction and having identical characteristics are em- 
ployed, and each controls half of the generator field, which 
is wound in two parts. When the engine is started, the 
generator builds up the voltage until it becomes sufficient 
to pull down the armature, thus opening the vibrator 
contacts which are normally closed and resistance is 
inserted in the field circuit. The generator voltage is thus 
reduced, with the result that the armature is pulled up by 
springs and the reclosing of the contacts short circuits the 
resistance. The generator voltage then increases and the 
cycle is repeated indefinitely. Special low loss material 
is used for the magnetic circuit, and the regulation is 
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extremely rapid, no flicker of the lamps being visible at 
any speed. Within any speed within its range, viz., 
3000 r.p.m. at no-load up to 4000 r.p.m. at full load, 
the regulator maintains the generator voltage at a definite 
value, which depends on the load. To guard against an 


relation to the magnetic pull, and it is said that road 
vibration does not give rise to a tendency for the armature 
to “flutter.” The common panel which supports the 
regulator and cut-out is inserted in an aluminium alloy 
base and is protected by a cover composed of similar 
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Fic. 4 AND 5—VOLTAGE 


Tre EnGincer 


of battery charge, a winding carrying a proportion of the 
main load current is incorporated in the regulator, which 
maintains the generator pressure at 29-5 volts on no load 
and at 25-6 voits at full load. For a particular generator 
load the voltage is independent of the speed, and it is 
unaffected by the most rapid acceleration and retardation 
of the engine. Characteristic voltage curves are given 
in Fig. 4, whilst Fig. 5 is a typical battery current curve, 
showing how the current falls off as the battery is charged. 
The general construction of the regulator and cut-out is 
shown in Fig. 6, the complete regulator in Fig. 7, and the 
main dimensions in Fig. 8. 

In the first of these three illustrations the micrometer 
adjusting screws for the control springs are to be seen. 
Owing to its rigid construction, the setting and operation 
of the regulator are unaffected by road vibration. The 
armatures are supported from the magnetic yoke by flat 
hinge springs and the vertical limb carries a contact and 
control spring. All the contacts are composed of special 
material, which reduces wear to a very small amount. 
The armature contact is mounted on an easily adjustable 
micrometer screw, while the stationary contact is sup- 
ported from the magnetic yoke, and care has been taken 
to ensure rapid conduction of heat from the contacts. 
A vernier adjustment of the voltage is obtained by the 
control spring, the tension on which is varied by means 
of the micrometer screw. 

The mechanical construction of the cut-out is similar 
to that of the vibrator units, and it is mounted on a common 
insulating panel with them. The operating member is a 
suitably shaped armature supported from the magnet 





AND CURRENT CURVES 


field fuses, are protected by an aluminium alloy cover, 
insulated to prevent accidental short circuits and damage. 

Coming now to the starting equipment, in order to 
increase its reliability a new and patented drive has been 
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evolved. While the starting motor is an orthodox plain 
series machine, amply proportioned and capable of 


starting the heaviest motor omnibus under the most 
adverse conditions, the mechanism through which the 

















FiG. 6 AND 7—VIBRATORY REGULATOR AND CUT-OUT 


by a hinge spring, and it carries one of the main contacts 
and a control spring. It also carries a leaf spring with a 
sparking contact which makes the circuit on a carbon block 
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FIG. 8—VIBRATORY REGULATOR, 
DIMENSIONS 


OUTLINE 


in advance of the main contacts, and breaks the circuit 
after the latter have opened, thus ensuring that the 
main contacts are always clean. A snap action has been 


obtained by the correct design of the spring system in 





power is transmitted eliminates the heavy stresses and 
the sometimes gindesirable consequences caused by the 
engine backfiring, while being driven by the starter. At 
the same time the drive does not occupy more space 
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FIG. 9—-SPRING RELEASE DRIVE 


than usual. The construction details of the drive are 
shown in Fig. 9. A sleeve A is keyed to the starter shaft, 
while the sleeve B is keyed to the Bendix screw. One end 
of the spring D, which is a clamp fit on the two sleeves, 
is connected to the fly-wheel C, while one end of a spring E 











is keyed to the fixed bracket IF’, and acts as a brake on thi 
fly-wheel. All the parts are of steel, highly finished and 
case-hardened where necessary. 


When the starter pedal is depressed, the shaft G begins 
to revolve with very high acceleration, and therefore turns 
the sleeve A. The spring D is thereby tightened, first, 
because of the inertia of the fly-wheel C, and, secondly, 
because of the action of the brake spring E. As the fly 
wheel takes up the motion owing to the tightening of th 
main spring D, the spring E is uncoiled and the braking 
action is relieved. During this period the Bendix pinion 
engages with the engine fly-wheel and the Bendix screw 
is then driven directly from the starting shaft G through tho 
sleeves A and B, and the spring D, and as the stress in 
the spring is purely tensile, it has ample strength for 
the duty it has to perform. The drive is designed so that 
the irregular torque needed to turn the engine over befor 
firing occurs does not affect the continuity of the drive. 

Assuming that the engine backfires, there is a tendenc, 
for the starter to be checked, but the inertia of the fly- 
wheel C tends to keep the latter revolving, and this auto- 
matically uncoils the spring D to a slight extent, and 
relieves the starter from the duty of driving the engine, 
which need not reverse its direction of rotation or even 
stop before the releasing action occurs. A very small 
change in speed is all that is necessary, for the releasing 
action of the drive depends solely on the retardation of 
the engine during a backfire. The action of a backfire 
is to relieve the pinion and screwed quill of all load, and 
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10—OUTLINE OF STARTER MOTOR 


the disastrous consequences, such as bent shafts and broken 
shafts, often experienced with the usual drive, are avoided. 

The starters have been fitted to the largest petrol and 
compression ignition engines which have been adjusted 
to backfire continuously without damage to the starter 
motor or drive. The most exhaustive and stringent tests 
are said to have shown that it is impossible to damage 
these starters by a backfire or rocking of the engine. They 
have been standardised by the London Passenger Trans 
port Board, and are at present in service on a considerable 

















Fics. 11 AND 12—STARTER ARMATURE AND 
COMPLETED STARTER 


number of the London omnibuses. The starter armature, 
together with the drive, is shown in Fig. 11, the starter 
complete in Fig. 12, and the main dimensions in Fig. 10. 








A New Light Alloy. 

Unvrk the name of Ceralumin “ C,”’ J. Stone and Co., 
Ltd., of Deptford, have introduced a new light aluminium 
alloy which has been developed to meet the demand for 
an alloy of low specific gravity and high strength, combined 
with good casting properties. The composition of the 
alloy, which is covered by British Patent No. 403,700, 
is as follows :— 


Copper 2-5 per cent. 
Nickel i 1-5 
Magnesium. . 0°8 

Iron 1-2 

Silicon. . i far 
Cerium oa 7 eer 
Aluminium. . Remainder 


Investigations in the company’s laboratories have, we 
are informed, established the fact that, in addition to its 
refining action on the macrostructure, cerium allows the 
beneficial mechanical effects of a high iron content to 
be obtained by suppressing the embrittling iron-aluminium 
constituent, which is otherwise liable to be formed. 
The heat treatment applicable to this alloy is quite 
simple. The castings are maintained at the solution 
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temperature of 515 deg. to 535 deg. Cent. for four to six 
hours, and then quenched in water; ageing is achieved 
by heating to 175 deg. Cent. for sixteen hours, followed 
by quenching in water. The risk of distortion at the 
solution temperature is no greater than that involved, 
for example, in heat treating “* Y ”’ alloy at 520 deg. Cent., 
and careful measurements on castings having unfavourable 
features, such as overhung arms and bosses, have, the 
makers inform us, failed to detect any distortion as the 
result of heat treatment. 

In the heat-treated condition Ceralumin “‘ C ’’ presents 
the characteristics shown in the following table. 

If artificial ageing is replaced by ageing at room tem- 
perature for five days, a modified form of the alloy is 
produced which is called Ceralumin “‘ D.” By this means 
«a somewhat lower tensile strength is obtained, but the 
ductility is considerably increased :— 


| 
Proof |Maximum)Elonga-| Brinell 


| stress,tons| stress, | tion, | hardness 
per sq.in.| tons per | per | number. 
| | Sq-in. | cent. | 
Chill cast : | | 
Fully heat treated ..| 21-24 | 23-27 | 1:0 130-140 
Quenched and aged) 
five days at room| 
temperature ..| 13-14 19-21 46 98-101 
No heat treatment. . 11~12 13-14 1-3 67-77 
Sandcast:.. .. .. 
Fully heat treated .. 18-20 19-20 0-1 130-140 
Quenched and aged) 
five days at room| 
temperature |} Il-I38 98-104 


No heat treatment 0-1 72 








The Turbette. 


A NEW range of small steam turbines with the appro- 
priate trade name “‘ Turbette,” suitable for driving centri- 
fugal pumps and fans, is being manufactured by Holden 
and Brooke, Ltd., Sirius Works, Manchester. These 
turbines are made in four sizes for medium speeds and 
steam pressures up to 150 1b. per square inch, namely, 
j, 14, 3, and 5 brake horse-power, and with a steam 
economy not usually found in this class of prime mover. 
Fig. 1 shows a sectional view of the Turbette, with 

















FIG. 1—SECTION OF TURBETTE 


pedestal, bearings and coupling, and Fig. 2 shows the 
same driving a centrifugal pump. The casing and cover 
are of cast iron and the steam inlet branch is on the vertical 
centre line, while the exhaust can be on either side. The 
rotor is a special bronze alloy casting combining a high 
tensile strength with resistance to erosion and wear. 
The blades are cast integral with the wheel by a special 
moulding process, and are of the impulse type. The rotor, 
which is carried by a long boss and a substantial key, is 
carefully balanced to secure vibrationless running. A 
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FiG. 2—TURBETTE DRIVING PUMP 


spring balanced centrifugal safety trip is provided, so as 
to preclude the possibility of dangerous speeds being 
reached should the load suddenly fall off, but a speed 
regulator can also be fitted to give a constant speed irre- 
spective of load or pressure. 

The bearing assembly is similar to that used in con- 
junction with the maker’s centrifugal pumps. The pedestal 
and bearing covers are of cast iron with the two ball 
bearings locked against shoulders on the shaft by a gun- 
metal collar at one end and a distance piece on the other. 


The shaft is of mild steel accurately machined and ground 
to micrometer dimensions. The coupling is of cast iron, 
and is machined all over to maintain perfect balance. It 
is of the flexible type with the pins fitted into moulded 
rubber cushions. Alternatively, a grooved pulley of 
similar dimensions suitable for a V belt drive is available. 
The steam consumption for the ? B.H.P. turbines are 
given as follows :—When running at 1500 revolutions per 
minute, with a pressure of 60 Ib. per square inch, 347 lb.; 
100 Ib. per square inch, 3001b.; and 150]b. per square 
inch, 2951b. These figures allow for a back pressure of 
5b. per square inch. The larger sizes of turbine give 
even better results. 








Single-Phase Squirrel-Cage Motor. 


A SINGLE-PHASE squirrel-cage motor, designed to meet 
the demand for something more simple and less expensive 
than the repulsion start induction machine, and capable 
of being started against considerable overloads with a 
simple tumbler switch, has been introduced by the 
Norland Electrical Company, Ltd., of 3, North-side, 
Clapham Common, 8.W.4. The motor is devoid of slip 
rings, brushes, or commutator. An automatic internal 
switch which controls the starting winding is operated 
by a collar sliding on the motor and shaft arranged to trip 
the switch at either limit of its travel without touching 
any moving part except at the moment of tripping, the 
switch itself having no rotating contacts. 

The squirrel-cage rotor, which is of normal design, runs 
in white-metal lined steel bushes, and although the 
shaft extension is of the standard diameter of }in., it is 
stepped up to jin. through the bearings. Cotton yarn 
pads in large reservoirs serve for lubricating the machines, 
which are said to run very silently. Motors are produced 
with capacities of } H.P. and 4 H.P., with a common frame 
having dimensions now standardised for machines of 
this type. The motors are drip-proof, enclosed machines, 
ventilated with a fan, and are wound for any voltage at 
50 cycles up to 250. The full load speed is 1400 r.p.m. 








A Universal Pump Wagon. 


AN interesting pumping wagon, which can be used for 
various purposes, such as extinguishing fires, draining 
cellars, pumping in connection with building work, and 
even for dredging, was recently exhibited at the Industries 
Fair held at Basle. The pumping plant, consisting of two 
self-priming centrifugal pumps, mounted on a Saurer 
chassis, was built at the Sihl Engineering Works, Ztirich. 
One of the pumps is a low-pressure unit, capable of deliver- 
ing 6 gallons of water per second against a head of 65ft., 
while the other is a high-pressure pump designed for an 
output of 2-2 gallons per second against 230ft. head. 
There are three tanks for mud, mud-laden water, and 
fresh water respectively, with capacities of 750, 265, and 
220 gallons respectively. When the wagon is used for 

















WAGON CLEARING \DRAIN SUMP 


draining cellars, all three tanks, with a total capacity of 
1235 gallons, can be utilised for collecting the water, and 
the pumps can be run singly or together, according to the 
conditions. Normally, the suction head is 29ft., but by 
fitting a special attachment to the suction nozzle for giving 
an ejector effect in the suction pipe, by means of water 
under pressure fed through the outer jacket, the head 
can be increased to 42ft. Sumps can be cleared of gravel, 
mud, and water, and the latter can either be retained in 
the mud water tank or be returned to the sump, which, if 
dry, can be flushed with water under pressure from the 
water tank. Nozzles at the front and rear of the wagon 
serve for the watering of streets, when all three tanks are 
used. 

A special trailer in the form of a carriage on three wheels 
has been designed for cleaning sections of the roadway. 
The frame is lowered on to the street surface, and water is 
admitted to the enclosure thus formed, and is pumped 
back into the tank when the cleaning operation has been 


For fire duties, the electrically operated slewing tele- 
scopic ladder, shown in the second illustration, is available. 
The water carried by the wagon is sufficient for feeding 
the hose for a period of 12 minutes, which should give 
sufficient time to run out the pipes of the low-pressure 
pump, which is used for supplying water to the tanks. 
The fact that the pumps maintain the vacuum in the 
suction pipe automatically, makes it possible to utilise 
the wagon for dredging rivers, canals, and harbours, 
and the many other purposes for which the wagon may be 

















FIRE-FIGHTING EQUIPMENT 


employed renders it suitable for meeting the needs of 
both small and large municipalites. The first illus- 
tration shows the wagon clearing a drain sump by the 
roadside. 





Continuously Evacuated X-Ray 
Tubes. 


AN interesting feature of the Sheffield Radium Centre, 
opened by the Duchess of York on July 5th, is the X-ray 
equipment supplied by the research department of the 
Metropolitan-Vickers Electrical Company. The equip- 
ment, which is under the control of Dr. F. Ellis, consists 
of two X-ray tubes and the necessary associated apparatus, 
operating at 200,000 volts and arranged to treat two 
patients simultaneously. The type of tube employed for 
deep therapy treatment has been made possible by the 


production in the Metropolitan-Vickers research labo- 








X-RAY TUBE ASSEMBLY 


ratories of a range of low vapour pressure oils for use as 
working fluids in condensation pumps, thus enabling the 
highest vacua to be attained without the use of liquid, air 
or other cooling media. It is well known that these pumps 
have been applied to evacuate dismountable valves, and 
a considerable amount of experience has been gained in 
connection with their operation under commercial con- 
ditions. The feasibility of running vacuum apparatus 
continuously on pumps has been proved many times, and 











completed. 


Dr. T. E. Allibone, who has demonstrated that under 
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laboratory conditions X-ray tubes can be operated up to 
450,000 volts, found no difficulty in designing a tube for 
medical purposes working at 200,000-250,000 volts. The 
main advantages of these tubes are that filaments, targets, 
&c., can be replaced with ease, and once the tube has been 
conditioned no great care need be taken in the applica- 
tion of the high voltage, the delay of anything up to 
10 minutes for the gradual application of the voltage in 
the case of the sealed-off type of tube being avoided. 
Tubes of the kind under consideration are very robust, 
and are continuously rated at 200,000 volts at 10 milli- 
amperes. 

The adequate factors of safety that are provided can 
be gauged from the fact that the external spark-over 
pressure is 300,000 volts, while that for the internal parts 
is much higher. As the target is at earth potential, it is 
possible to cool it with water from the ordinary high- 
pressure mains, and experience has shown that 6 kilowatts 
can be dissipated in 1 square centimetre of a gold target 
cooled in this way. Applicators, as shown in the illus- 
tration, are employed for defining the X-ray beam, which 
can be utilised for about 300 deg. around the tube axis, 
whilst a lift mechanism having dual control enables the 
tube to be moved vertically through a distance of about 
oft. The tube is lead-lined, and is completely safe, not- 
withstanding that a skin burn can be produced in 2 minutes 
if the exit port is touched. Originally, the tubes were 
operated with sealed-off rectifiers, but owing to their dis- 
advantages continuously evacuated rectifiers composed 
of electrical porcelain and steel were subsequently em- 
ployed. They are evacuated by means of a standard 
pumping unit, which permits of easy renewal of the fila- 
ment. The complete equipment, comprising the X-ray 
tube, rectifiers, and pumps, is completely automatic. 
The operation of a single press button starts the pumping 
process, which ends, if the complete vacuum system is in 
the normal operating condition, with the switching in 
of the filament. Vacuum relays control the electrical 
circuits in relation to the vacuum conditions, while illu- 
minated diagrams show the state of both vacuum and the 
electrical circuits. 








Geared Motors for the Farm. 


RECOGNISING the need for a strong low-speed electric 
power unit for agricultural purposes, the British Thomson- 
Houston Company, Ltd., has produced a compact 
combined motor and totally enclosed reducing gear to 
overcome the disadvantages of the high-speed motor on 
the farm. Geared motors can now be supplied to deliver 
power at any speed from 500 down to 25 r.p.m., and with 
them it is possible to drive line shafting and barn machinery 
direct from the low-speed shaft without, as a rule, any 
change in the existing installation. The units incorporate 








GEARED FARM MOTOR 


double reduction oil-immersed helical spur gears, which 
are said to be quiet and smooth in operation and to have 
an overall efficiency of at least 98 per cent., irrespective of 
the ratio. As it is merely necessary to secure proper 
alignment between the low-speed shaft and driven shaft 
prior to coupling up by belt, chain, or flexible coupling, the 
installation of these geared motor units is a very simple 
matter; whilst when they are in service no attention is 
necessary beyond that of occasionally maintaining the oil 
level in the gear-box and replenishing the grease in the 
motor bearings. The accompanying illustration shows a 
B.T.H. geared motor unit mounted on a trolley for general 
farm use. 








Remote Position Indicators. 


Wir the object of providing a means of obtaining, at 
a distance over @ minimum number of pilot wires, a con- 
tinuous indication of the movement of mechanisms of 
many kinds, such as transformer tap-changing equip- 
ments, regulators, water level floats, &c., remote position 
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as a transmitter. The receiver contaims a moving coil 
system, operating on the same general principle as that of 
a standard moving iron voltmeter, but designed so that 
its indications are independent of variations in the supply 
voltage, and it is directly connected to and operates in 
step with the potentiometer resistance. Where supply 
mains are available at the receiving end of the apparatus, 
as well as at the transmitting end, only a single inter- 
connecting pilot wire is needed between the transmitter 
and receiver, but in other cases three connecting wires 
are essential. The distance between the two ends is not 
limited in any way, and since the pilot wires only carry 
a very small current, their resistance may be high. 

The transmitter consists of a simple potentiometer with 
its moving contact operated by the movement of the 
mechanism of which it is desired to obtain a remote 
indication. The resistance may be of the tapped type, 
with tappings brought out to a multi-point switch or, 
alternatively, it may be of the sliding contact type, if 
a suitable mechanical coupling can be applied. In the 
receiver the usual control spring of a moving-iron volt- 
meter or ammeter is replaced by a coil which actuates an 
additional moving iron attached to the same spindle 
as the main operating iron, and gives the electrical control. 
The parts are arranged so as to compensate for variations 
in the supply voltage, which may be as much as +20 per 
cent. without affecting the indication. 








A Light Wave as Unit of Length. 


TENTATIVE proposals have been made in recent years 
to adopt the natural standard of length afforded by the 
length of a wave of light as a basis for defining the funda- 
mental units of length. In order to determine the possi- 
bilities of this proposed change, the national laboratories 
of a number of countries have been urged by the Inter- 
national Committee of Weights and Measures to promote 
investigations with the object of formulating the condi- 
tions necessary for the establishment of such a definition. 
One most important part of this problem is to find the 
relationship between the wave-length of light and the 
present fundamental units, respectively defined by the 
Imperial Standard Yard and the International Prototype 
Metre. This work has recently been completed at the 
National Physical Laboratory, and the results have just 
been published in the ‘“ Philosophical Transactions ”’ 
of the Royal Society in a paper entitled ‘‘ Determinations 
of the Fundamental Standards of Length in Terms of 
Wave-lengths of Light,” by J. E. Sears, Jnr., C.B.E., M.A., 
and H. Barrell, B.Sc. 

It is well known that light is propagated through 
space by minute waves similar in character to those used 
in wireless communication. Certain rays, appearing in 
the spectra of gases and metallic vapours, are known to 
consist of waves which are remarkably uniform in length, 
the red ray obtained by interposing a red filter in front 
of a cadmium lamp being especially good in this respect. 
It is in terms of waves of this red ray of cadmium that 
the yard and metre have been measured at the Laboratory. 

The length of a wave of light in air is subject to varia- 
tions, owing to the normal changes in atmospheric condi- 
tions, unless the air is under accurately controlled condi- 
tions of temperature, pressure, humidity, and composi- 
tion. But in a vacuum the wave-length may be regarded 
as invariable, and is, in fact, a true natural constant. 
Therefore, special precautions have been taken in the 
apparatus installed at the Laboratory to allow the 
important measurements of length to be made both in 
air under precisely controlled conditions, and in vacuo. 
The values obtained at the National Physical Laboratory 
for the yard and the metre, in terms of waves of the 
cadmium red ray in vacuo, are 1 yard=1,419,818-31 
wave-lengths, and 1 metre=1,552,734-52 wave-lengths. 
The accuracy of length determination obtained for 
measurements in terms of light waves is between one and 
two parts in a hundred million, corresponding to an uncer- 
tainty in the yard length of less than a millionth part of 
an inch. In this connection it may be of interest to mention 
that a recent inter-comparison of two standard bars 
measured in terms of wave-lengths of light by entirely 
different methods in this country and in Germany has 
shown agreement between the measurements to within 
one part in a hundred million. 

Among the advantages which may be obtained by 
establishing a wave of light as the basis of definition of 
the fundamental units of length are, first, the increased 
precision of ascertainment of length, which is at least 
five times better than that now possible with the existing 
standards, and, second, the avoidance of the risks of varia- 
tion and damage associated with the use of all material 
standards of length. As showing the risk of such variation 
there is reason for believing that the present Imperial 
Standard Yard has possibly shortened by as much as 
two ten-thousandths of an inch since it was originally 
legalised in 1856. 

The proposed change to the new basis would not 
appreciably affect practical everyday measurements of 
length, which would still, as at present, be made by 
means of material standards. The important feature is 
that these standards could in future be verified at any time, 
and at any place where the necessary apparatus was 
available, in terms of a natural, invariable, and easily 
reproducible unit of length. 

The practical importance of this refinement of accuracy 
is obvious when it is remembered that present-day mass 
production methods demand perfect interchangeability 
of parts ; this means that the dimensional error permissible 
in manufacture is extremely small. The Laboratory 
is frequently called upon to certify master gauges for 
such work to one hundred-thousandth of an inch, and its 
own standards in consequence must be maintained to a 
still higher accuracy. 











ARRANGEMENTS for operating a whale oil refinery in 


indicators have been introduced by A. Reyrolle and Co., | England are being made by a concern financed by British, 


Ltd., of Hebburn-on-Tyne. As shown in the accompany- 


French, and Swiss interests, in co-operation with a 


ing diegram, the apparatus consists of an indicator or | Norwegian whaling group, according to a report in the 
potentiometer resistance which serves 
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Liverpool and the Atlantic Ferry,* 


By J. AUSTIN, Superintendent Engineer, Cunard Steam Ship 
Company. 


(Concluded from page 46, July 13th.) 


The Big Ship Era, 1918-34.—At the end of the war, 
during which the Liverpool companies were badly hit, 
the Cunard Line and White Star Line found themselves, 
as regards big ships, left with the ‘“‘ Mauretania” and 
** Aquitania,’’ and the ‘‘ Olympic ”’ respectively. The three 
large Hamburg-Amerika Line ships, the “ Imperator,” 
‘** Bismarck,’”’ and “‘ Vaterland,”’ were finally taken over 
by the Cunard Line, White Star Line, and Americans 
respectively, and renamed ‘ Berengaria,’’ ‘‘ Majestic,” 
and ‘ Leviathan.” In 1920 the “Olympic” and 
** Aquitania ’’ were converted to burn oil fuel, so success- 
fully that in due course a similar change was made on 
all the above ships, coal thereby being eliminated as a 
fuel on high-powered North Atlantic liners. 

In 1929 the Norddeutscher Lloyd produced the 
““ Bremen ” and then the “ Europa,” which immediately 
took from the ‘‘ Mauretania ’’ the Atlantic speed records 
which she had held for twenty-two years. Whilst the 
* Mauretania ”’ could not beat the two new ships, she has 
considerably improved on her original speeds, as will 
be noted from Table IV. The two German ships were 
followed in 1933 by the Italian ships ‘* Conte di Savoia ” 
and ‘“* Rex,”’ the latter beating the record of the ‘‘ Bremen ”’ 
for the westward passage. During this period the Cunard 
Line built a number of intermediate steamers for the 
Liverpool—Boston and Liverpool-New York trade, one 
of which was the twin-screw steamer “ Samaria,” of 
27,000 tons, with double-reduction geared Brown-Curtis 
turbines of 13,500 S.H.P. This vessel was built by the 
celebrated Merseyside shipbuilders Cammell Laird and 
Co., of Birkenhead. 

In 1930, the Cunard Line, which had not built a large 
express liner since 1914, and feeling the effect of the 
strong German competition from the ‘“‘ Bremen” and 
‘** Europa,” ordered the liner “ No. 534” from John Brown 
and Co., Clydebank. The construction of this ship, which 
was suspended in 1931, is now proceeding, and it is 
expected to be launched this year. Concurrently the 
French, with direct Government assistance, are building 
at St. Nazaire the turbd-electric, quadruple-screw liner 
** Normandie,’’ whose principal dimensions are somewhat 


similar to those of No. 534.” The tonnage of the 
“ Normandie ” is given as 68,000, and the horse-power as 
160,000. 


The Atlantic Ferry to Canada.—lIt will no doubt have 
been observed that the foregoing summary of develop- 
ment has mainly been in connection with mail ships 
plying between Europe and the United States of America, 
with particular reference to the Liverpool-New York 
service. During the period these developments were 
taking place, equally important ones were occurring 
between Liverpool and Canada. 

As has already been mentioned, at the inauguration 
of the Atlantic Ferry service, the Cunard Line embraced 
the port of Halifax, Nova Scotia, the birthplace of Samucl 
Cunard, with the sailing of the ‘ Britannia” from 
Liverpool on July 4th, 1840. This Canadian connection 
they continued without intermission until 1854, when the 
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Crimean War broke out, and fourteen ships were requisi- 
tioned by the British Government as transports, which 
forced the company to curtail their services. The next 
Transatlantic steam service to Canada was created in 
order to meet the desire of the Canadian Government to 
have a steam mail packet service direct into the ‘St. 
Lawrence between Liverpool and Quebec. A contract 
with a Liverpool firm—MacKean, MacLarty and Lamont 

-for an annual subsidy of £24,000 was entered into. 
Early in 1853 the first steamship, “‘ Geneva,”’ sailed from 
Liverpool to Quebec, and was followed by the ‘“ Ottawa ”’ 
and “ Cleopatra.” This service lasted until late in 1854, 
when it also came to an end through the demand for 
troop ships. 

Canada was apparently feeling very severely the need 
for a regular mail service, as, after the termination of this 
service, another was created by Sir Hugh Allan, of Canada, 
in conjunction with his brothers in Glasgow, under the 


"i ‘The Institution of Mechanical Engineers, Liverpool Summer 
Meeting, June 26th. 
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name of the Allan Line. The first vessel was the 
‘* Canadian,” 
20th, 1854, for Quebec and Montreal. She was an iron 
screw vessel of 1873 tons, built by Denny, of Dumbarton. 


The Dominion Line, originally known as the Mississippi 


speed of the “ Victorian” and the “ Virginian ’’ enabled 


which sailed from Liverpool on September | the Allan Line to obtain favourable terms for the new 


mail contract. 
In 1906 the Canadian Pacific built the ‘“ Empress of 
Britain ’ and ‘‘ Empress of Ireland ” to compete with the 





Tasie I[[l.—Particulars of Present-day Big Ships. 
| | | 
| | Gross | Moulded | Type of | No. of 
Ship. | Date. | Owners. | Builders and | ton- (Le sngth,| Breadth, Depth, oa mee: ———| Pro- 
| | where built. | nage. | feet. | feet. feet. | Main | Machinery. pellers. 
| | boilers. 
} 
Mauretania) 1907 | Cunard Swan, Hunter &| 30,696 | 762-2 88-0 | 57:1 | Seotch | Direct turbinel 4 
| | Wigham Rich-| | | } | 
| ardson, New ‘| | | | 
| castle-upon-T’ne} | | | | | 
Olympic | 1911 | White Star a & W olf, 46,439 | 852-5 | 92-5 59:5 | Seotch | Bockpeoeetinn 3 
3elfast | and turbine 
Aquitania | 1914 | Cunard | J. Brown & Co.,| 45,647 | 868-7 97 | 49-7 Scote sh | Direct turbine} t 
Clydebank | | | 
Berengaria 1912 | 4, | Vulean - Werke,| 52,101 | 883-6 | 98-3 | 57-1 | Water | Direct turbine 4 
| | Hamburg | } | tube | 
Majestic 1921 | White Star Blohm & Voss,| 56,621 | 915-5 | 100-1 | 58-2 | Water-| Direct turbine; 4 
} Hamburg | | tube | 
Leviathan | 1914 | United States Lines Blohm & Voss, 48,943 | 907-6 | 100-3 58-2 | Water -| Direct turbine 4 
| Hamburg | | tube | 
Bremen 1929 | Norddeutscher Lloyd | A. G. Weser, 51,656 | 898-7 101-9 48-2 Water-|S.r. geared 4 
Bremen tube turbine | 
Europa 1928 Blohm & Voss,| 49,746 | 890-2 | 102-1 48-0 | Water-/S.r. geared 4 
| Hamburg | tube | turbine 
Empress of} 1931 | Canadian Pacific J. Brown & Co., 42,348 | 733-3 97-8 56 Water-|S.r. geared | 4 
Britain Clydebank | tube | turbine 
Conte dij 1932 | “Italia’’ (Flotte Riu-| Cantieri Riuniti) 48,502 | 814-6 | 96-1 32-4 Water -| S.r. geared | 4 
Savoia | niti Cosulich - Lloyd) dell Adriatico, tube | turbine 
Sabaudo Naviga Trieste 
zione Generale) | 
Rex 1932 | pe. Soc. Anon. An-| 51,062 | 879-9 97 30-7 Water- S.r. geared 4 
saldo Sestri tube turbine 
Prente | 
Normandie! Build-| Compagnie Générale} Chantiers et Ate-| 68,000 | 962 117-7 91-8 | Water-| Turbo - elee - 4 
ing | Transatlantique liers de St. tube tric drive 
Nazaire (Pen- 
| hoet), St. Naz- 
| aire 
No. 534 | Build-| Cunard White Star J. Brown & Co., 73,000 | Water- S.r. geared 4 
| ing | Clydebank tube | turbine 
i] 
S.r., single-reduction. 
Steam Ship Company, and founded in 1870 with the object ; ‘‘ Victorian’? and “ Virginian.” These were vessels of 


of trading between Liverpool and New Orleans, entered the 
Canadian trade in 1872 with services to Quebec and 
Montreal. Its first ships were named after Southern 
towns and states, such as ‘‘ Vicksburg,”’ ‘‘ Texas,’ and 
* Missouri,”” but as time went on the new ships received 
titles such as ‘‘ Dominion,” “ Ontario,’’ ‘*‘ Quebec,’’ and 
‘** Vancouver.” 

Competition became keen in the ‘seventies, when the 
Dominion Line secured part of the mail contracts, and 
the Beaver Line, which had until then owned sailing ships 
only, entered the lists in 1876 with three steamers. Known 
as the Beaver Line from the beaver on its house flag, the 
Canada Shipping Company had been founded at Montreal 
in 1867, and was the predecessor of the Canadian Pacific 
Company’s Atlantic service. Its ships were named after 
Canadian lakes, and like the Allan vessels sailed between 
Liverpool, Quebec, and Montreal. Though it met with 
considerable popular support, the Beaver Line proved 
unable to face the Allan and Dominion competition, and 
went into liquidation in 1894. After running for some years 
under the management of Messrs. D. MacIver and Co., 
the fleet was taken over in 1898 by Elder Dempster, who 
were already running the Dominion service between Bristol 
and Canada. Whilst a steamship service had been estab- 
lished on the Pacific by the Canadian Pacific Railway in 
1887, it was not until 1903 that the company entered the 
Atlantic trade by acquiring the Canadian fleet and interest 
of Elder, Dempster and Co, The ships taken over numbered 
fourteen, and among them were four new “ Lake ”’ steamers 
of 7000 to 9000 tons. With the fleet the Canadian Pacific 
maintained passenger and cargo services from Quebec 
and Montreal, and provided a through connection to the 
Far East vid Vancouver. 

The Allen Line had always been a progressive company, 
being first with steel ships in 1879 and first to carry a 
cargo of refrigerated meat to Liverpool in 1874. In 1903 
they took part in one of the leading developments of the 
century when they placed orders for two turbine-driven 
liners, the ‘“‘ Victorian’ and “ Virginian,’”’ which were, 
together with the Cunard liner ‘“ Carmania,” ordered at 
the same time, the first turbine liners built for trans- 





oceanic service. The ‘ Victorian ’’ was built by Workman, 











14,200 tons with quadruple-expansion engines and twin 
screws, of 20 knots, which rapidly won for themselves a 
leading position in the passenger trade to Canada. The 
White Star Line became interested in a direct service to 


propelled vessels of 11,000 tons and 20 knots speed. 

In 1913 the last two vessels to be built by the Allan 
Line were constructed on the Clyde, the “‘ Alsatian ’’ by 
Wm. Beardmore and €o., and the “ Calgarian ’’ by Fair- 
field. They had a gross tonnage of 18,500 and quadruple 
screws direct driven by Parsons turbines of 21,000 S.H.P. 
For a time these vessels sailed between Liverpool and 
Quebec, the channel above that port not being sufficiently 
deep. Since the arrival of the Canadian Pacific Company 
on the Atlantic, there had been keen competition with the 
Allan Line, so much so that in 1913 both parties came to 
the conclusion that amalgamation was desirable. To 
begin with, joint working arrangements were made, and 
finally, in 1915, amalgamation became an accomplished 
fact and on October Ist of that year the Allan Line ceased 
to exist. 


In 1911 the Cunard Line resumed their former direct 
connection with the Canadian trade by purchasing the 
Thomson Line London—Montreal service of the Cairns, 
Noble Company. Two new vessels, the “‘ Andania ”’ and 
** Alauna,”’were built for this service by Scotts, of Greenock. 
This connection was extended and strengthened in 1916 
when the Cunard Line acquired the fleet and Atlantic trade 
of the Canadian Northern Railway, whose two principal 
ships were the ‘‘ Royal George ” and the “ Royal Edward.’ 
These developments brought the number of principal 
competing passenger lines down to three—the Cunard 
Line, the White Star-Dominion Line, and the Canadian 
Pacific Company—the Cunard Line, as on the New York 
trade, having survived the competition of ninety-four 
years. The Liverpool—Montreal service of these companies 
is now maintained by fleets of comfortable intermediate 
ships, the faster vessels being employed on the Channel 


service. The latest addition to the Canadian Pacific fleet 
is the ‘‘ Empress of Britain ” of 42,348 tons and speed of 


24 knots, built by John Brown and Co., Clydebank. Her 
machinery consists of high-pressure water-tube marine 
boilers and Parsons single-reduction geared turbines 
driving four propellers. As the St Lawrence is closed by 
ice during the winter, services are maintained between 
Liverpool and Halifax, Nova Scotia and St. John, New 
Brunswick, during the winter months. 


Methods of Propulsion of Modern Atlantic Liners —At 
the end of the nineteenth century the reciprocating marine 
engine had reached the height of its development. This 
would undoubtedly have limited the increase in size and 
speed of ships had not Parsons managed to apply his 
epoch-making invention, the steam turbine, as a means of 
marine propulsion. The “‘ King Edward,” length 250ft., 
displacement 650 tons, shaft horse-power 3500, speed 





20-48 knots, a Firth of Clyde passenger steamer owned by 














ARTIST'S IMPRESSION OF Q.S.S. No. 534 (FROM AN O!L PAINTING) 


Canada in 1909, when they joined with the Dominion Line 
to form the White Star Dominion service. They ordered 
the new steamers ‘** Laurentic ’’ and ‘ ‘ Megantic,’ ” vessels 
of 15,000 tons built by Harland and Wolff, the “‘ Laurentic”’ 
having the combination of two reciprocating engines 














TABLE IV.—-North Atlantic Record Passages, 1909-33. 
| | ] wr Tr | | 
| | | | Average 
} i | | | Sea Speed, | rime 
Date. |Nationality| Name of Ship Owners. | From To Miles, Knots |———__ 
} Knots. | Per Hour.) d. | h. | m. 
1909 British Mauretania | Cunard .| Daunts Sandy 2,784 | 26 - 06 4/10 | 51 
Rock Hook | | 
Sandy Daunts 2,809 25-61 4} 13] 41 
| Hook Rock | 
1909 Lusitania Daunts Sandy | 2,784 | 25-85 4 ll | 42 
Rock Hook | | | 
” Sandy Daunts | 2,808 25:10 | 4 | 15 | 52 
| | Hook Rock | | 
1929 | ” Mauretania* .| Cherbourg | Ambrose 3,162 26-9 4 | 21 | 44 
| C.L.V. | 
® oe “re | Ply: mouth 3,098 27-22 | 4 | 171] 50 
| 
1930 | German Europa Norddeutscher Lloyd ‘ | castbourg | —— 3,157 27-91 | 4)17 | 6 
AV <3] | | 
1933 | Italian Rex “Ttalia’’ (Flotte Riuniti Cosulich- Gibraltar | New York | 3,181 28-92 | 4 | 13] 58 
Lloyd Sabaudo - Navigazione } | | 
Generale) . “| | 
1933 | German Bremen Norddeutscher Lloyd Ambrose 5 tamil 3,200 28-51 4; 16) 15 
C.L.V | 
Bi ocost Wid, aperpa AP Bs Serie Se at 
. The 8.H.P. developed on the weatw ard passage was 78, 800 and on the eastward passage 80,000. 
Clark and Co., the “‘ Virginian ’’ by Alex. Stephen and Co., | with a low-pressure turbine driving three screws. Three 


and the ‘‘Carmania”’ by John Brown and Co., their 
tonnages being respectively 10,600, 10,600, and 25,000, 
and sea speeds about 18, 18, and 20 knots. The vessels 
had triple screws directly driven by Parsons turbines. The 





years later a new competitor came into the field in the 
shape of the Canadian Northern Railway Company, who 
placed on the Avonmouth and Montreal service the 
**Royal Edward” and ‘“ Royal George,”  turbine- 








Williamson and built and engined by Denny of Dum- 
barton in 1901, was the first passenger steamer fitted with 
Parsons steam turbines. The performance of this vessel 
was so eminently successful that the Cunard Company 
appointed a commission of experts to investigate the 
suitability of the turbine for two proposed high-speed 
liners, which ultimately became, as a consequence of the 
report made by the commission, the turbine-driven 
26-knot liners the “‘ Lusitania ’’ and ‘‘ Mauretania.” 

In 1914 two very interesting vessels were placed in 
service by the Cunard-Anchor Line, named the ‘ Transyl- 
vania ’ and ‘‘ Tuscania,”” which were to be an experiment 
for the whole of the Cunard group of companies. Whilst 
they were of moderate size, being 14,315 tons gross and 
16 knots speed, their principal interest lay in the fact that 
they were the first Atlantic passenger liners to be fitted with 
geared turbine machinery. They were built by Scotts, of 
Greenock, and Stephens, of Linthouse, respectively. 
Gearing had been adopted in early reciprocating-engined 
Atlantic liners for ‘‘ gearing up ” the speed of the propeller, 
but the gearing in these ships was to gear it down in order 
to allow of the turbines and propellers running at their 
most economical speed of revolution. The adoption of 
this form of drive, also originated by Sir Charles Parsons, 
and first of all installed in the Cairns, Noble steamer 
‘“‘ Vespasian,’’ was to have a tremendous influence on the 
design of machinery for high-powered vessels of all types, 
both warships and merchant ships. 

The introduction of high-pressure high-temperature 
steam, in conjunction with single-geared turbines in the 
“King George V” in 1926, was another of Parsons’ 
pioneer achievements in marine propulsion. Water-tube 
boilers with superheaters were fitted, giving 550 Ib. per 
square inch steam pressure. This vessel was built by 
Denny, of Dumbarton, and, due to the economies in steam 
consumption effected, was the forerunner of the many 
passenger liners fitted since with similar machinery. The 
five recently built large express steamers, the “‘ Bremen,” 
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‘* Europa,” ‘* Conte di Savoia,’’ “‘ Rex,”’ and “‘ Empress of 
Britain,” are fitted with machinery of this type, which is 
also being adopted on the liner “ No. 534”? now building. 
The excellent results obtained in practice show that it is 
an eminently suitable type of prime mover, particularly 
on large Atlantic liners of high power. 

The development of the manufacture of non-corrodible 
condenser tubes, the use of oil fuel for raising steam, and 
of the turbine as the prime mover, are the three principal 
factors which have permitted of the adoption of the high- 
pressure water-tube boiler for marine purposes. Coupled 
with these is the development in the design of superheaters, 
which allows of highly superheated steam being used, thus 
preventing excessive condensation in the low-pressure 
stages of the turbine. 

As the steam-raising plant in a ship must be absolutely 
reliable, it is necessary in marine practice to be a little 
conservative ; the temperatures and pressures selected, 
therefore, are generally less than those adopted in power 
station practice. The pressures and temperatures in 
general use at present range from 250 1b. to 550 1b. per 
square inch, and 650 deg. to 750 deg. Fah. total temperature 
respectively. The boilers generally in use are of the Yarrow 
or Babcock and Wilcox type. Of late there have been 
several interesting developments, such as the Johnson 
boiler, Benson boiler, and the Brown, Boveri “ Velox ”’ 
steam generator, from which it would appear that there 
are still possibilities of further developing the use of high- 
pressure high-temperature steam for propulsion purposes 
in the modern Atlantic liner. The water-tube boiler has 
now ousted the Scotch boiler for main steam-raising pur- 
poses in the larger Atlantic liners. 

Turbo-electric propulsion, although it has been adopted 
for several passenger liners in this ‘country and America, 
and is being installed in the new French liner “ Nor- 
mandie,” has not been looked upon with great favour in 
the United Kingdom as a prime mover for Atlantic liners, 
due to the losses experienced in the double transformation 
of energy ; first, in transforming the energy as delivered 
by the prime mover into electrical energy ; and secondly, 
changing the latter back into mechanical energy at the 
propeller shafts. The losses vary from 10 to 6 per cent. for 
the smaller and larger installations respectively. These 
losses compare with 1 to 2 per cent. for mechanical reduc- 
tion gearing and 1 to 1} per cent. for windage in reverse 
turbines, according to the size of the plant, giving an 
estimated total loss in large installations of 2} per cent. 
As well as a loss in overall efficiency, additional complica- 
tions due to the use of high-voltage alternating current 
and switchboards are involved. 

Direct Diesel drive for very large powers on board ship 
is not at present practicable for many reasons, the limiting 
power being about 10,000 B.H.P. per shaft. The ‘‘ Georgic”’ 
and “‘ Britannic ”’ with their Harland and Wolff-Burmeister 
and Wain double-acting engines are an excellent example 
of this drive applied to advantage. Numerous schemes 
for the utilisation of the Diesel-electric drive for high- 
powered vessels have been propounded, but up to now no 
really satisfactory, method has been evolved. 

As the size, speed, and passenger-carrying capacity of 
ships have grown the responsibilities of the captain, chief 
engineer, and their officers have increased accordingly, 
and a visit to a navigating bridge and engine-room of one 
of the modern large Atlantic liners leaves one with an 
admiration for those responsible for the navigation and 
propulsion of these floating cities. 

Good navigation and the maintenance of the propulsive 
power at a high and steady level makes possible such 
remarkable time-keeping that the regular passenger in 
the Atlantic Ferry is put out of his reckoning if there is as 
much deviation as one hour from the scheduled time of 
arrival in port. It is interesting to record that in ten out 
of twelve consecutive Atlantic crossings the “‘ Maure- 
tania ’’ arrived alongside the pier at New York after the 
voyage from Southampton and Cherbourg between the 
times of 9.15 a.m. and 9.30 a.m. This is a record which 
can hardly be excelled by the leading express trains in this 
country on a much shorter journey, and is only attained 
by having a large reserve of power in order that time lost 
in slowing down due to weather conditions can be regained 
by increased speed when conditions are favourable. 

Navigational Aids.—No paper on this subject would be 
complete without some reference to the development 
which has taken place during the last decade in the use of 
scientific aids to navigation. Whilst for many years expert 
navigators have had to rely very largely on sea sense and 
experience of winds and tides, and still have to do so toa 
great extent, particularly in fog, their difficulties have been 
greatly lessened by the many scientific instruments which 
they now call to their aid, such as the gyro compass, 
wireless direction finding, echo sounding machines, and 
submarine signal apparatus. These ingenious inventions 
have helped to make one of the safest forms of transport 
still safer. 

As regards the crew, the descendants of the “ packet 
rats ” of the sailing ship days, the seamen and firemen of 
the present day have changed with the times and are now 
a class of men highly skilled in the use of the many 
intricate machines employed in the navigation of the ship, 
each man taking his part in the wonderful organisation 
which makes for the success of the Atlantic Ferry. 

The Passenger Accommodation of the Modern Liner.— 
The contrast between the passenger accommodation 
described at the beginning of the paper with that of the 
modern liner is so great that it is difficult to believe its 
evolution has taken such a short time as a century. The 
passenger on the express liner of the present day has 
accommodation furnished with every convenience that 
the art of man can devise. His stateroom is a spacious, 
tastefully decorated apartment with comfortable bed, 
dressing table, reading light,.cabin fan, washbasin with 
hot and cold running water, and private bathroom ; and 
for his comfort, entertainment, and exercise he has lounges, 
smoke room, libraries, writing room, cinema theatre, ball- 
room, winter garden, swimming bath, gymnasium, and 
sports decks. There are dining saloons, grill rooms, 
cocktail bars, restaurants, with expert chefs, wine stewards, 
and waiters in attendance, in which the wines and cuisine 
equal those of the best hotels ashore. The kitchens, 
pantries, and culinary appliances are of the most modern 
type, electricity being used for most purposes. If the 


traveller desires, he can be in constant touch with Europe 
and America by wireless telephone, and can conduct his | 
stoeckbroking and 


banking on board, whilst covering 


700 miles per day. Turkish and medicinal baths and hair- 
dressers’ shops are also available. For the invalid, expert 
medical attention is obtainable, with hospitals and nurses 
for serious cases. On occasions major operations have 
been carried out at sea. A daily newspaper is printed on 
board, keeping the passenger in close touch with all 
matters of interest happening ashore during his sea 
journey. 

The Future of the Atlantic Ferry.—One can hardly con- 
clude a paper on this subject without an attempt to fore- 
east the future. Is the century of success enjoyed by 
Liverpool steamship owners on the Atlantic Ferry service 
going to continue, or are steamships going to be displaced 
by aircraft ? Is the Liverpool air port to be one of the 
terminal ports of the Atlantic Ferry of the future ? 

Whilst not holding that a Transatlantic air service is 
impossible, the author has doubts as to its regularity and 
dependability, due to the vagaries of North Atlantic 
weather; also there are doubts as to whether such a 
service ever would be a financial success. The difficulty 
in crossing would be rather in the westward than in the 
eastward passage, as in the days of the sailing packets, 
owing to the prevailing adverse winds. Possibly this 
difficulty can be overcome by higher-powered engines, 
and by a specially picked route or routes. To spend any 
length of time in close vicinity to high-powered aeroplane 
engines, however, is, due to excessive noise and vibration, 
unpleasant. The Transatlantic crossing in a liner, even 
though on business, is looked upon as an enjoyable holi- 
day, and the high standard of comfort provided and the 
increasing use of wireless telephony may tend to defer the 
use of air transport until it becomes as safe, reliable, and 
comfortable as the Atlantic Steam Ferry. 

Whilst at the present stage of aviation the prospects 
for a North Atlantic air service do not look promising, the 
use of aircraft for short sea crossings and over land has 
become an entirely safe method of transport. Are there 
not possibilities, therefore, that as the use of aircraft 
for travelling becomes more common, which assuredly it 
will, aircraft might be used as feeders for the Atlantic 
Ferry, thereby shortening the length of journey between 
the Continent and America? If this should come about, 
Liverpool will be very fortunate in having such a fine air 
port as Speke. 

Regarding the immediate future of the Atlantic Ferry, 
the competition is at present keener than it has ever been. 
Instead of being between rival companies, the competition 
is now almost international, due to the subsidising of 
foreign shipbuilding and ship operation. Under these 
conditions, the British companies are again fighting for 
their existence, much as they were at the beginning of this 
century. The British reply to American, French, German, 
and Italian competition on the Atlantic Ferry service is 
“§.8. No. 534.” 

Sir Perey E. Bates, Bart., G.B.E., chairman of directors 
of the Cunard Steam Ship Company, in a message to the 
shareholders of the company, gave the reasons which 
prompted the company in projecting its latest programme 
for the development of the Atlantic service, as follows :— 

‘““ With what is called ‘the Blue Riband of the 
Atlantic,’ the Cunard Company to-day is but indirectly 
concerned. If it can be obtained, it will be a valuable 
advertising point, but its attainment is merely inci- 
dental to a far bigger fact. 

‘“‘ For the first time in the history of naval archi- 
tecture, it is a practical proposition to run a weekly 
service from Southampton vid Cherbourg to New York, 
with two steamers which can pay. Hitherto, such a 
service has required three steamers. 

“The conditions which govern the construction of 
such a pair of steamers are speed and size. The speed 
is dictated by the time necessary to perform the journey 
at all seasons of the year and in both directions, plus 
the considerations of the number of hours required in 
port on each side of the Atlantic. The size is dictated 
by the necessity to make money by providing sufficient 
saleable passenger accommodation to pay for the speed. 
In the opinion of its technical advisers, so far from 
attempting to construct steamers simply to compete 
with others in size or speed, the Cunard Company is 
projecting a pair of steamers which, though they will be 
very large and fast, are, in fact, the smallest and slowest 
which can fulfil properly all the essential economic 
conditions. 

“To go beyond these conditions would be extra- 
vagant ; to fall below them would be incompetent, as 
the company would be simply leaving to others a direct 
invitation to compete with it on more economic terms.” 


The completion of “8.8. No. 534,” the work on which 
was suspended for over two years, has now become possible 
due to the merging of the North Atlantic interests of the 
Cunard Steam Ship Company and the Oceanic Steam 
Navigation Company, which have been such keen com- 
petitors for the last sixty-three years. The new merger 
company, the Cunard White Star, as well as taking over the 
North Atlantic fleets of the two concerns, also takes over 
the liner ‘“‘ S.S. No. 534,’ now under construction. Whilst 
there may be sentimental regrets that these two old-estab- 
lished lines no longer retain their separate entities, it 
augurs well for British shipping and the city of Liverpool 
that these two long-standing competitors should at last 
unite, and make their headquarters in the city where they 
both commenced their activities s0 many years ago. 

Regarding the possibility of making any substantial 
reduction in the time taken to cross the Atlantic by 
steamship, a careful study of Tables I, II, and V will show 
that the rate of reduction in time taken for the Atlantic 
crossing becomes gradually less as the speed of the vessel 
increases. For instance, it will be noted from Table V 
that an increase in speed from 20 to 22 knots saves fifteen 
hours on the passage, whereas an increase from 38 to 40 
knots per hour saves only four hours; also the horse- 
power required for the increase at the higher speed is 
enormous and cannot be justified on economic grounds. 
It would appear, therefore, that the speeds attained of late 
on the North Atlantic are approaching the economic limit, 
and that whilst they might for special purposes be slightly 
exceeded, it is not probable that there will be any great 
development in speed in the future, or that the time taken 
for the crossing will be greatly reduced. 

Apart from the economies to be effected by a two-ship 
service instead of a three-ship service, the large liner of the 
present day is only possible because of the relatively easier 





propulsion of a long ship and the high efficiency of modern 
propelling machinery, which enable one to build a vessel 
of about twice the tonnage of the “‘ Mauretania,”’ which 
consumes approximately the same quantity of oil fuel for 
the passaage between Europe and America under similar 
conditions. The large ship is also less affected by weather, 


TABLE V.—Saving in T'ime on Atlantic Passage of 3198 Knots at 
Different Speeds. 





Speed, knots Time, | Saving in ‘Time, hours. 
per hour. | 
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which, as well as enabling the vessel to maintain a better 
average speed, makes for a ship which is more comfortable 
for passengers. 

The design of the hull, machinery, and passenger accom 
modation of vessels for the Atlantic Ferry has attained its 
present standard of reliability and success as the result 
of the mechanical inventions and practical experience of a 
hundred years. During that period the Atlantic Ferry 
has been a great factor in the civilisation of the world, for 
it is the connecting link between the Old World and the 
New, and brings them closer to each other. In the future, 
when the serious effects of the world slump in trade have 
been overcome and international trading has been 
resumed, and the peoples of Europe and America again 
become prosperous, Liverpool and the Atlantic Ferry will 
no doubt bear a notable part in the resumption of com- 
merce between the two continents, and the further develop- 
ment of the United States of America and the Dominion 
of Canada. 

In conclusion, thanks are due to the Cunard White Star 
for the use of information extracted from their records, 
also to the authors of the numerous books on the subject, 
from which other information has been used, particularly 
“The Atlantic Ferry,’ by Arthur J. Maginnis ; and “ The 
Western Ocean Packets,”’ by Basil Lubbock. 








BRITISH STANDARDS INSTITUTION. 





All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


AIR-BREAK CIRCUIT BREAKERS. 


No. 110—1934; No. 130—1934. These specifications 
are revisions of Nos. 110 and 130 respectively. The new 
edition of B.S.S. No. 110 excludes totally enclosed and 
flameproof types, while No. 130 deals with totally enclosed 
types. Flameproof types are still covered by B.S.S. 
No. 127. The number of standard voltage ratings has 
been reduced to three, the highest of which is 660 volts. 
The current ratings have also been reduced, and with a 
view to a still further reduction in the future, certain of 
the present current ratings are indicated as being recom- 
mended in preference to others. The chief items of interest 
in the new specifications are the revised temperature 
limits. These are dealt with at length, a careful distinc- 
tion being made between the limits for coils and for other 
current-carrying parts respectively. Some useful notes 
on temperature measurement are given in an appendix. 





CONCRETE PIPES AND TUBES. 

No. 556—1934. This specification is designed to ensure 
an appropriate quality for the concrete used for pipes and 
tubes by the inclusion of requirements as to the cement 
and aggregate, and the proportions of the mixture, and by 
hydraulic pressure, absorption, and crushing tests. Owing 
to the many different processes by which concrete pipes 
are manufactured, it was not found practical to 
standardise thicknesses, nor have the designs of the 
sockets of the O.G. and rebated ends been standardised 
in detail; but variations in the thickness of the walls of 
individual pipes is controlled, and such dimensional 
requirements as will secure interchangeability between 
pipes have been included. : 








Wirs the aim of overcoming the corrosion of tin-plate, 
the importance of investigating the electro-chemical 
relations of tin and iron in different liquid media has long 
been recognised, but interpretation of the work done in 
the past has been rendered difficult by the peculiar reversal 
of potential which occurs under certain conditions. Thus, 
tin is sometimes anodic and sometimes cathodic to iron. 
The mechanism of these changes is more clearly under- 
stood as a result of recently published research carried 
out on behalf of the International Tin Research and 
Development Council by Dr. T. P. Hoar at Cambridge 
University. The work described has a direct bearing on 
the corrosion of tin-plate cans by fruit juices, &c., and 
indicates promising lines for future work aiming at 
reducing the corrosion of tin-plate. Copies of the above 
publication may be obtained from the International Tin 
Research and Development Council, Manfield House, 378, 





Strand, W.C.2. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A‘comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Proposed Indian Duties on Steel. 


The long-awaited report of the Indian Tariff 
Board has at length been published, although only sum- 
maries are available in this country. The British steel 
makers, on the whole, should be satisfied with the pre- 
ference they receive, and as reductions are recommended 
in practically all the existing duties on steel, which, it 
may be supposed, will be reflected in the price to the 
Indian consumer, the demand from that country should be 
stimulated. The report is dealt with editorially on page 65. 
Disappointment will be felt at the recommendations of the 
Board regarding the Howrah Bridge, in which it is 
suggested that the resources of the country should be used. 
The Board recommends that the duties on commercial 
bolts and nuts of non-United Kingdom manufacture shall 
be at the rate of Rs. 1 As. 9 per cwt., and on rivets, 
Rs. 1 As. 14; on fish-plates and nuts Rs. 4 As. 5; but no 
duty shall be charged on similar British material. On 
dog spikes, gibs, cotters, keys and other railway material 
a duty of 7 Annas is recommended on British material 
and of Rs. 2 As. 15 on non-British material. The following 
table gives the duties estimated as being necessary by the 
Board and compares them with the existing duties and 
those recommended in 1926 : 


Recommended Existing Estimated 
1926. duties. duties. 
Rs. perton. Rs. per ton. Ks. per ton. 
Rails ; ela a eaere tee! : Nil 
Fish-plates 6 74 Nil 
Structurals : 
British (tested) a 233 Nil 
Continental (untested) 30 374 43 
Bars : 
British (tested) 26 324 10 
Continental (untested) 37 16} 39 
Plates : 
British (tested) oie ce 25 Nil 
Continental (untested) 36 45 25 
Black sheets : 
British (tested) ious 43} 11 
Continental(untested) 59 73} 32 
Galvanised sheets : 
British 38 53 10 
Continental 38 83 40 
Sleepers 10 124 Nil 
Our Imports of Iron and Steel. 
The Board of Trade Returns for June are 


interesting, since they give the figures for the first half 
of the current year. These show that the total imports 
of iron and steel and manufactures thereof for the six 
tinonths amounted to 710,357 tons, whilst for the similar 
period of 1933 the total was 469,473 tons. The imports 
in most categories of iron and steel have been heavier 
this year than last, but the imports during the first six 
months of 1932 were larger than for the corresponding 
period of this year. Imports of pig iron form an exception, 
since for June they only totalled 2781 tons, compared 
with 15,346 tons in May, of which, however, 14,792 tons 
came from British India. In June, however, only 1486 
tons came from that country. On the other hand, the 
imports for the six months reached 56,055 tons, of which 
48,792 tons were from British India. There was a sharp 
decline in the imports of billets during June, the total 
falling to 16,923 tons, compared with 29,532 tons in May. 
For the six months, however, the imports amounted to 
168,309 tons, compared with 102,819 tons in the corre- 
sponding period of last year. The largest quantity came 
from France, 55,472 tons, Belgium being next with 
48,914 tons, and Germany third with 35,484 tons. The 
quantity of sheet bars imported in June totalled 8648 
tons, the figure for May being 8079 tons. Imports for 
the six months reached 58,492 tons, against 38,937 tons 
for the first half of 1933. Girders, beams, joists and 
pillars were imported in June to the extent of 13,133 tons, 
a considerable increase upon the 6136 tons imported 
in May. For the first half of the year the imports were 
53,075 tons, compared with 43,648 tons for the similar 
period of 1933. Of bars, rods, angles, shapes and sections, 
23,925 tons were imported in June, compared with 
24,537 tons in May. For the six months the total was 
149,561 tons, compared with 107,272 tons for the corre- 
sponding period of 1933. Belgium continues to be the 
largest supplier of this country, the total of all kinds of 
steel for June being 43,322 tons, and for the first six 
months, 300,391 tons. France comes next, but a long way 
behind, with 16,075 tons and 93,551 tons for the six 
months, Germany being third with 12,942 tons in June, 
and 91,807 tons for the half year. 


The Export Figures. 


The exports durmg June of all descriptions 
of iron and steel included in the Board of Trade Returns 
amounted to 204,139 tons, which is a satisfactory increase 
over the May figure of 190,575 tons. The figures for the 
first half of the year totalled 1,037,599 tons, compared 
with 904,227 tons for the first half of 1933. The exports 
of pig iron reached 9415 tons for June, against 11,162 
tons in May, whilst for the half year the total was 59,691 
tons, against 48,036 tons for the first half of 1933. Exports 
of general descriptions of steel amounted to 14,038 tons 
in June, compared with 14,677 tons in May, whilst for 
the first six months the total was 76,387 tons, against 
42,966 tons for the same period last year. The exports 
of plates and sheets not under fin. were down in June to 
14,959 tons, against 15,880 tons in May, but for the six 
months the total was 84,664 tons, compared with 36,867 
tons for the first half of 1933. The figures for plates and 
sheets under fin. improved in June to 11,850 tons from 
10,459 tons in May; but in this instance the total for 
the half year was down to 61,462 tons, against 67,010 
tons for the corresponding period of last year. There 
was a slight improvement in the exports of galvanised 
sheets in June to 21,740 tons, compared with 20,244 tons 


the exports were down to 118,070 tons, against 121,088 
tons for the same period of 1933. Exports of railway 
material improved in June to 29,271 tons, compared with 
17,841 tons in May, whilst exports for the six months 
were 74,733 tons, against 60,452 tons in the first half of 
1933. The countries which have taken the largest tonnages 
during the first half of the year were: South Africa, 
with 119,076 tons ; British India, 106,766 tons; Canada, 
62,980 tons; Australia, 62,308 tons; Russia, 52,958 
tons; Denmark, 51,481 tons ; Holland, 43,072 tons; and 
New Zealand, 39,072 tons. 


British Iron and Steel Production. 


The monthly report of the British Iron and Steel 
Federation upon the production of iron and steel in June 
gives some interesting figures. There were 101 furnaces 
in blast at the end of the month, the same number as at 
the beginning, three furnaces having gone into blast and 
three having ceased operations. Although particulars are 
not given in the report, of the furnaces which were blown 
in one was at the Lilleshall Company, Ltd., Shifnal, Salop ; 
one at the Kettering Coal and Iron Company, Ltd., 
Kettering ; and one at the Ford Motor Company, Ltd., 
Dagenham, Essex. Of those put out of commission, one 
was at Walter Scott, Ltd., Leeds ; one at Gjers Mills and 
Co., Ltd., Middlesbrough ; and one at William Dixon, Ltd., 
Glasgow. It is an indication of the improvement in the 
industry that at the end of June, 1933, only 72 furnaces 
were operating. The production of pig iron in June 
amounted to 515,700 tons, compared with 527,900 tons 
in May and 345,600 tons in June, 1933; the daily rate 
thus showed an increase of 1 per cent. compared with the 
previous month. The production includes 135,500 tons of 
hematite, 245,800 tons of basic, 112,400 tons of foundry, 
and 9900 tons of forge pig iron. The output of steel ingots 
and castings amounted to 757,500 tons, compared with 
780,000 tons in May and 568,800 tons in June, 1933. The 
following table shows the average monthly production of 
pig iron and steel ingots and castings over a series of years 
and for the past three months of this year :— 


Pig iron, Steel ingots and 


tons. castings, tons. 
1913—Monthly average .. 855,000 638,600 
1920 o. a 669,500 755,600 
1929 632,400 803,000 
1931 314,400 433,500 
1932 297,800 438,500 
1933 - 343,600 583,600 
1934—March 503,600 834,500 
April 496,300 716,800 
May.. 527,900 780,000 
June 515,700 757,500 


The Pig Iron Market. 


Business in pig iron has become more restricted 
than at any time this year; but, on the other hand, 
excepting for the normal suspension of deliveries as a 
result of the holiday stoppages specifications against con- 
tracts are reaching the producers with regularity. On the 
North-East Coast the Scottish holidays plus a decline in 
the demand has led to some foundry iron being put into 
stock. The ascertained average prices for Cleveland pig 
iron for the three months ended June 30th show an increase 
compared with the’ average for the March quarter, the 
figures being 53s. 114d. for March and 55s. 2d. for June. 
Notwithstanding the increase, however, surprise is 
expressed that the realised price is so much below the 
present official quotations, which are 69s. 6d. for No. 3 
and 72s. for No. | for home trade delivery. It is assumed 
that the producers have been working off old contracts 
entered into at lower prices, and that for export they have 
quoted well below 60s. to do business. It is probable, how- 
ever, that the realised prices for the next three months 
will show a substantial increase. It is understood that 
the Scottish light castings industry is well provided with 
orders and buying on a good scale is expected from this 
quarter when the holiday period is over. In the Midlands 
the position has been improved slightly by the renewal of 
a number of old contracts for foundry iron for delivery 
over the next half-year, although the movement in this 
direction is somewhat slow. The Birmingham quarterly 
meeting on July 12th was not well attended and no 
developments of interest were reported, although iron- 
masters expressed themselves as well satisfied with their 
position. It is anticipated that the deliveries for July will 
exceed those of June. In Lancashire business has been 
held up by holiday “ wakes” at various towns, but the 
undertone of the market remains steady. Business in 
hematite has been brightened by the placing of a few 
forward contracts, but the general mass of consumers 
are averse to undertaking such commitments. The 
position in the South Wales pig iron market is indicated 
by the announcement that the Blaenavon Company, 
owing to the restricted demand for pig iron, has arranged 
for the British (Guest, Keen and Baldwins) Iron and Steel 
Company, Ltd., to take over its contracts for iron ore and 
pig iron and not to operate its own furnaces for a period of 
three years from July Ist. The Blaenavon Company 
recently made preparations to re-start its furnaces, which 
have been idle for some time. 


Scotland and the North. 


Normal conditions are not likely to rule in the 
Scottish steel trade until towards the end of the month 
owing to the annual holidays, which are now in progress. 
This week the Glasgow Fair holidays commence and will 
last for the better part of a fortnight, and last week there 
was considerable pressure at the steel works to get away 
deliveries before the works closed down. Most of the steel 
makers are hoping for an accumulation of orders during 
the stoppage, so that they can make a re-start with their 
books considerably strengthened. In the present state of 
the market, however, it does not seem likely that the 


Export quotations are 


although the heavy steel works still have a large tonnage 
of orders in hand to be rolled for the shipyards on the Clyde 
and at Belfast. Probably the weakest spot in the industry 
is the sheet department, where the position seems, if any- 
thing, to be deteriorating. Home buyers take steady 
supplies of the heavier gauges, but the demand for the 
lighter sorts is poor and export business is disappointing. 
Re-rollers complain of the competition of imported Con- 
tinental material and plants are not being worked at any- 
thing like capacity. Lately the demand for small bars 
has been almost entirely for nearby delivery. In the 
Lancashire market a good business has been transacted 
in alloy and special steels. The general engineering and 
constructional firms also are well off for work at the 
moment, and if there are not so many important new con- 
tracts in sight the work in hand will keep them well 
employed for some time. Business in plates is poor, and 
although there are reports that the makers of boiler plates 
intend to bring them under control, the market for the 
time being is not so firm as it might be. Re-rollers report 
that business has been more satisfactory of late, but there 
is a continued decline from the busy conditions experienced 
earlier in the year and competition is strong from unasso- 
ciated works. The Barrow steel works are understood to 
be well situated as regards work for the next four months, 
but new business is scarce. A good tonnage of rails is 
being turned out and the hoop works at Barrow are 
exceptionally busy. 


Current Business. 


The Cardiff Corporation is to undertake expendi- 
ture estimated at £66,471 upon electrical plant to meet the 
requirements of the new steel works and blast-furnaces 
for the British (Guest, Keen, Baldwins) Iron and Steel 
Company, Ltd. The South Durham Steel and Iron Com- 
pany, Ltd., has taken an order for 1000 tons of steel pipes 
for the Grampian Electricity Supply Company, Perth- 
shire. The order was booked through Balfour, Beatty 
and Co. The naval yard at Walker-on-Tyne has been 
opened after having been closed for two years, and work 
has been commenced upon the construction of a new British 
cruiser. John Brown and Co., Ltd., have placed orders 
for launching checks and drags for the Cunard liner 
‘No. 534” with British Ropes, Ltd. The ropes will be 
7in. and 7}in. in circumference. G. Bagnall, Ltd., of 
Stafford, have taken an order for three locomotives for 
the Indian State Railways. The Crown Agents for the 
Colonies have placed contracts with Nasmyth, Wilson and 
Co., Ltd., of Manchester, for two shunting locomotives 
and twelve boilers. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—Argentine State Railways: 6292 helical springs 
for railway wagon bogies, couplings, buffers, &c. 
(Buenos Aires, August 20th); City of Johannesburg : 
10 miles of 0000 S.W.G. (0-4in. diameter) hard-drawn 
copper trolley wire (South Africa, August 18th); Egypt. 
Ministry of Public Works: auto-lorry lifting plant ; 
portable lubricating outfit with suitable air compressors 
(Cairo, September 3rd); Ministry of Public Works, 
Tanzim Department: one 250 B.H.P. vertical air or 
Diesel type engine working on four-stroke cycle; one 
medium-lift centrifugal or turbine pump direct coupled to 
the 250 B.H.P. oil engine through a friction clutch 
(Egypt, August llth); Alexandria, Quarantine Board : 
1500 m. of Decauville track, 60 em. gauge, consisting of 
rails of 14 kilos. on steel sleepers and necessary accessories 
for assembling sixteen complete sets of points and cross- 
ings for the track (Egypt, August 29th); Mexico: H.M. 
Consul-General reports a market in the Orizaba district 
for copper cables and copper weld cables; Brazil, Port 
Directorate of the Port of Rio Grande do Sul: three hopper 
barges (Rio Grande do Sul, August 3lst); Viacao Ferrea 
do Rio Grande do Sul: pipe fittings, galvanised inside 
and outside (Brazil, August 16th) ; Siam Royal State Rail- 
ways: Triple insulated copper wire and bare copper wire of 
various gauges (Bangkok, August 31st); Argentine State 
Oilfields: electrical equipment, including outdoor type 
500 kVA 3-phase transformers, 45 VA current trans- 
formers, circuit breakers and accessories (Buenos Aires, 
August 13th). 


Copper and Tin. 


The copper market has shown little resistance 
to depressing influences, and prices, low as they have 
been, have receded still further over the week. Electro- 
lytic copper is now quoted at 7.40c., or £33 c.i.f. Europe, 
although the domestic price has been firmly held at 9c. 
The weakness seems to be a direct result of the sale of 
non-Blue Eagle copper in the European markets at almost 
any price, as this metal cannot be marketed in the United 
States. Sales of electrolytic copper on the London 
standard market have decreased somewhat, but the market 
remains nervous, since there is no saying when they will 
be resumed. This seems to be the more likely as there is 
no improvement in the European position, and whilst 
imports of copper are prohibited in Germany, the 
Americans are naturally more inclined to offer the metal 
on the London market. As a result of these conditions 
prices in the standard market have also declined... . 
Little interest has been shown by consumers in the tin 
market, and American buying in particular has been on a 
restricted scale. It is suggested that the American 
consumers over-bought during the sharp buying movement 
in May, and are now working off their stocks. At the 
same time, the demand for their manufactured products 
has slackened. Notwithstanding the easier demand from 
consumers, prices have been almost stationary, largely 
owing to the strong support which has been forthcoming 
whenever values looked like shrinking. Business with 
Continental users has been quiet for some weeks. In view 
of the poor consumption the possibility is bemg discussed 
of production being curtailed by the International Tin 








in the preceding month, whilst for the first six months 


additions will be as heavy as the more optimistic expect, 


Committee when it meets in August. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : 


PIG IRON. 


joists, 22s. 6d 





Home. Export. 
(D/d Teesside Area) 
N.E. Coast— £ as. d. £s.d 
Hematite Mixed Nos. .. 3 8 0.. i 
No. 1 a SP ee. ota 3 0 6 
Cleveland— (D/d Teesside Area) 
No. 310 0 3 0 
No. : G. M. BL Be FAG" 2 6 
No. 4 Forge .. . . ss"? 217-0 
Basic (Less 5/- bei 3; 3.6 
MIpLANDs— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry... 3 11 0.. 
” «eee 9 US Se Oe... 
Basic (Less 5/- rebate)... 310 0... 
Northampton— 
Foundry No.3 .. .. 3 7 6. - 
eee YE eo Fe ke BAS 
Derbyshire— 
No. 3 Foundry 311 0 
Forge 3 6 0 
ScoTLanp— 
Hematite, f.o.t. furnaces 3 11 0... - 
No. 1 Foundry, ditto .. 312 6.. 
No. 3 Foundry, ditto 310 0.. - 
Basic, d/d (Less 5/—rebate) 3 6 0... —- 
N.W. Coast— 
(3 15 6d/d Glasgow 
Hematite Mixed Nos. .. 14 0 6 ,, Sheffield 
\4 5 6 ds Rewingham 
MANUFACTURED IRON. 
LaNncs.—- Home. Export. 
£ a. d. £ se. d. 
Crown Bars ets 6... 
Best Bars i eae 
Ss. Yorxs.— 
Crowe Sem 3... --..° 942% 
Best Bars 10 2 6 
MrpLaANDs— 
Crown Bars .. 915 @.. - 
Marked Bars (Staffs. pss ASSe®e .. : - 
Nut and Bolt Bars 7 5 Ot0o7 15 O 
ScoTLanD— ‘ 
Giown: Ber <c)1.46 © 22)6'.. 9 5 0 
Best. . 10 2:6 915 O 
N.E. Coast— 
Common Bars rn hs ee 815 0 
Best Bars i i a 915 0 
Double Best Bars . . 10 12. 6. 10 0 0 
STEEL. 
LONDON AND THE SouTH— Home. Export. 
£ s. d. a a 
Angles 810 0 ee pe 
Tees. . 910 0 8 7 6 
Joists SAF 6x ye ee 
Channels. . = O15"... 712 6 
Rounds, 3in. and up 910 0 8 7 6 
po under 3in. 8 1 6 — 
Flats, 3in. and under 8 1 6 ; Ss 
Plates, #in. (basis) 9 0 715 0 
ee eee ie < 9 6 0 8 0 0 
Mis!) 2 cy oe eee 8 5 0 
fein. .. 915 0 810 0 
tin. 9 7 6 86 8 
NortxH-East Coast— £ s. d. £ 8s. d. 
Angles ee fami i he 
Tees. . eS RY ey. 4 
Joists 815 0. 1 tS 
Channels. . as” 812 6. 712 6 
Rounds, 3in. and up e Jr @.. 8 7 6 
= under 3in. 8.23 .0.. 7 00 
Plates, in. 815 0. 715 0 
t fein. .. ie, ae 8 0 0 
35 en o 5.0. 38 6 
Fi fein. 910 0 810 0 
- tin. O'S 46%. 8 5 0 
Boiler Plates, jin.. Gir of. 713 6 
MripLanps, AND LEEDS AND DistRict— 
cs, &. £ s. d. 
Angles 6.:2% Ba 7 238 
Tees. . Oy Te B50 8 7 6 
Joists 815 0. TiBis 
Channels. . Si: 6. 712 6 
Rounds, 3in. pre up age Ah Se 8 7 6 
“e under 3in. oe BP .. a ae 
Flats, 3in. and under 812 0. 7 2 @ 
Plates, 2in. (basis) 6.27: Bi: 715 0 
os RRS. 20 9 2°6-. 8 0 0 
» fin. ae ih Ae 8 5 0 
fein. 0.23 “Ss . 810 0 
_ tin. Se SB. 8 5 0 
Boiler Plates, ai $60. 712 6 














Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 


STEEL (continued) 


Home. Export. 

GLASGOW AND DistRicr— £ os. d. 2 a 
Angles ee he eee hohas 
Tees.. eS opie... 8 7146 
Joists cee 815 0. 77-76 
Cs ce ese. UO L126 
Rounds, 3in.andup .. 9 7 6 zs 7 06 
ae under 3in. ne, 67123. 2 or De 
Flats, din. and under .. 8 12 0 7.08 70 
Plates, jin. (basis) .. 815 0 7.18.0 
Pm RAD a ore eo 8 0 0 

» Secs ws! cis os Baia 8 5 0 

s ae 5s a!) @ Ord 8 10 0 
* Reese tts. greg 8 5 0 
Boiler Plates.. .. .. 8 5 0. 712 6 
SoutH Wates AREA—- £8. d. $84 
Ragies: joe 4 eel, sri Bet? 36 y ey fae 
WE ION ev) % 8 7 6 
Joists F180. T+ Hew 
Channels... ao Ce ee ne 712 6 
Rounds, 3in. daihicn See iy Mel tae 7, '¢ 
- under 3in. 812 0. 7 
Flats, 3in. and under 8 -25.. a. 1. 0. 6 
Plates, jin. (basis) oie . 715 0 
; fein. .. 9 2 6. 8 0 0 

” din. .. , ie: ay oe 8 5 0 
* fein. .. of i ~ A. 810 0 

be Bim aie SAR, es 8 5 0 
IRELAND— BELFAST. Rest or IRELAND 
£ se. a. SB. Gs 

Angles 8:13:60. 8 15 0 
Tees. . O53. 6... 915 0 
Joists . ; o: 20... 9 2 6 
Channels.. .. sce POR Ss 9 0 0 
Rounds, 3in.andup .. 912 6.. 915 0 
under 3in. ay, Me a a 9 4 6 

Plates, jin. (basis) .. 9 0 O.. S13 6 
* MM cs 5. oe Os iy 6 

* roe: 2 ee Be 912 6 
- fein. .. shen, UR: 93 917 6 

* a Se ES a. 915 0 

OTHER STEEL MATERIALS. 

Home. Export 

Sheets. £. a... a hear 

10-G. to 13-G., for, .. 9 0 O.. 815 0 
14-G. to 20-G., d/d 20° Si-O. 9 0 0 
21-G. to 24-G., d/d 1010 O.. 9 5 0 
25-G. to 27-G., dd aS a 917 6 


The above home trade 


prices are 


for 4. ton i ott and over ; 


; 


2-ton and 4-ton lots, 10s per ton extra; and under 2-ton lots, 


30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ s. d. 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots 13 7 6 
Under 2 tons 15 0 0 
Export : £16 7s. 6d. c.i.f. duty paid India. 


” 


” 


Tin-plates. 
20 by 14 basis f.o.b. Bristol Channel ports, 18 /-. 
Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. 


£11 5s. Od., f.0.b. other markets. 
Scandinavian Markets free. 


Billets. £ s. d. 
Basic, Soft (25-41% C.) ee ee ae 
» Medium (0- 42% to 0- 60% C.).. 617 6 
» Hard (0-61% to 0-85% C.) Thal nd 
> »  (0°86% to 0-99% C.) 876 
os a (1% C. and up) ~ Sar s 
Soft (up to 25%C.), 500tonsandup .. 5 10 0 
100 tons .. - he ov 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.o.t... ee ey ee 
FERRO ALLOYS. 
Tungsten Metal Powder. 3/6 per lb. 
Ferro Tungsten 3/3 per lb. 
Per Ton. Per Unit. 
Ferro Chrome,4p«.to6p.c.carbon £23 0 0 7 
has = 6 p.c. to 8 p.c. £21 12 6 q/- 
” 8 p.c. to 10 p.c. £21 12 6 7/- 
" Specially Refined .. 
Max. 2 p.c. carbon £36 0 0 11/- 
’ 9 » 1 p.c. carbon £38 15 0 12/- 
” » 0-70p.c.carbon £42 0 0 12/6 
» carbon free 10d. per lb. 
Metallic Chr omium. 2/5 per lb. 


Ferro Manganese pa ton) 
Silicon, 45 p.c. to 50 p.c. 


” 


£10 15 0 home 
£13 0 Oseale 5/— p.u. 








as a 75 p.c. £18to £18 7 6 
scale 6/- p.u. 
» Vanadium .. 12/8 per lb. 
» Molybdenum 5/6 per Ib. 
» Titanium (carbon free) 9d. per Ib. 


Nickel (per ton) 
Ferro Cobalt 


£200 to £205 
5/3d. per Ib. 





Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 
Official Prices, July 18th. 
CopPrEeR 
Cash .. F 
Three months .. 
Electrolytic prt, 
Best Selected Eien, d d Bir. 
mingham 


£29 12 6 
£29 ls 4 
£33 0 0 


£29 10 
£29 17 
£32 10 


0 to 
6 to 
0 to 


£33 0 0 


Sheets, Hot Rolled . £60 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) . . jd. Sid. 
Brazed (basis) 9}d. 93d. 
Brass 
Ingots, 70/30,d/d Birmingham £29 0 Oto £30 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 8}d. Sid. 
- Brazed. . LOofd. 103d. 
Tin— 
Cash .. ; £230 1W Oto £230 12 6 
Three months .. £230 5 Oto £230 7 6 
Leap. £10 18 9to £11 2 6 
Spares. £13 7 6to £13 10 U0 
Aluminium Ingots (British) ‘es £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 


(f.0.b. Grangemouth)—Navigation Unscreened 12/6 to 12/9 


Glasgow—Ell 13/6 

es Splint 15/6 
AYRSHIRE 

(f.0.b. Ports)}—Steam 11/6 


FIFESHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Prime Steam . 
Vavigation 


13/3 to 13,6 


Unscreened N 12/— to 12/9 


LOTHIANS— 
(f.0.b. Leith}—Hartley Prime. . 
Secondary Steam .. 


11/9 to 12/3 
11/3 to 11/6 


ENGLAND. 


YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke 


jo thom Loo eee 
ervige) . .. 13/-to 17/6 
NoRTHUMBERLAND, NEWCASTLE 


Blyth Best 13/6 to 13/9 


Second. . 13/- 
» Best Smal! . 10/6 
Unscreened .. .. .. Ap 12/- to 13/6 


DuRHAM— 
Best Gas. . 
Foundry Coke 


14/8 
19/- to 22/6 


Inland. 
25,— to 26/- 
20/— to 22/— 
16/6 to 18/6 

6/—to 9/- 
7/-to 8/6 


SHEFFIELD 
Best Hand-picked Brauch .. 
South Yorkshire Best .. 
South Yorkshire Seconds 
Rough Slacks 
Nutty Slacks 


SOUTH WALES. 


CarpIrr— 
Steam Coals : 
Best Admiralty Large .. 19/6 
Seconds .. 19/— to 19/44 


18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/- 
11/6 to 12/6 
22/- to 26/- 
24/- te 37/6 
19/6 to 22/6 


Best Dry sane 
Ordinaries 

Best Bunker Smalls 
Cargo Smalls . . 
Dry Nuts 

Foundry Coke 
Furnace Coke. . 





Patent Fuel 21/- 
SwANseEA— 
Anthracite Coals : 
Best Large es 37/6 to 40/- 
Machine-made Cobbles. . 42/6 to 51/- 
Nuts 40/- to 50/- 
Beans 25/- to 30/- 
Peas 19/— to 22/6 


Rubbly Culm. . 10/- to 10/6 


Steam Coals : 
18/— to 20/6 


Large 
Nuts 18/6 to 22/6 
Smalls 11/— to 13/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 pay) 33d. 
4d. 


Diesel Oil 
Manchester sehides td. per gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Rhone Navigation Works. 


THE primary idea of constituting the Compagnie 
Nationale du Rhéne was to link up Marseilles with Central 
Europe, and this, apart from the question of cost, involves 
difficulties of an international character that may not be 
easily overcome. At Lausanne recently the company 
presented a plan which reduces considerably the esti- 
mates for connecting up the Rhéne with the Rhine by 
utilising the Swiss lakes and canals to Basle, but there are 
technical problems which are likely to relegate this part 
of the scheme to the more or less distant future. The 
immediate object of the Compagnie Nationale du RKhéne 
is to complete its plans within the next six months for 
constructing the dam and power-house at Génissiat, on 
the upper Rhéne, and the navigation and irrigation works 
between Lyons and Marseilles. The belief is that the 
electrical supply and the irrigation of a large extent of 
arid territory in the Provence will provide sufficient return 
on capital to allow of the company carrying out the navi- 
gation undertaking under favourable financial conditions. 
The original plan to deepen the river has been abandoned, 
on account of the velocity of current, and the first part 
of the scheme will be the construction of a lateral canal 
between Lyons and Arles, a distance of 178 miles. From 
Arles there exists a canal to Port de Bouc at the entrance 
of the Caronte and the Etang de Berre, where com- 
munication is continued to Marseilles by the canal through 
the Rove tunnel. The canal between Lyons and Arles 
will have a width at the water level of 20 m. and a depth 
of 3m. The number of locks to be constructed will be 
twenty-eight. The Rhone itself will be equipped for the 
production of electrical energy, providing 7300 million 
kWh a year. The first expenditure will be 2180 million 
franes, nearly one half of which will be for the construction 
of the canal, while the port of Lyons will be laid out partly 
with funds distributed for relief works. 


Motor Car Suction Gas Fuel. 


The increasing use of compression ignition engines 
for lorries has eclipsed the efforts to popularise suction 
gas from charcoal and wood, but interest in this fuel is 
kept alive by the wood industry at home and in the 
Colonies, as well as by encouragement given t6 research 
in the utilisation of native fuels by the State agricultural 
and military departments. This encouragement aims at 
permitting manufacturers to continue the work of improv- 
ing details in suction gas equipment with a view to elimi- 
nating drawbacks that deter lorry owners from using the 
fuel with existing engines. In the absence of facilities for 
procuring supplies of charcoal and suitable wood at stable 
prices, there can be no question of building motor car 
engines specially for suction gas, and there is, moreover, 
some resistance from those responsible for the driving and 
maintenance of cars with suction gas which does much 
to retard the successful use of this fuel. A driver or 
mechanic accustomed to petrol cars does not like the dirty 
and offen troublesome task of keeping a suction gas 
vehicle in good running order, and most car manufac- 
turers who had laid themselves out for a prospective 
demand for suction gas equipments abandoned their 
efforts to cater for what, at one time, promised to be a 
profitable trade, particularly in the Colonies. New 
methods of dealing with difficulties that would be less 
serious if they were not exaggerated by comparison with 
the conveniences of the petrol engine continue to offer 
promise of something being accomplished eventually to 
satisfy a large section of users. These efforts are justified 
by the real economy in fuel consumption, even after taking 
into account the additional load of the generating equip- 
ment, and they will be continued next week by the holding 
of a Congress at Nancy, when supplies of charcoal and wood 
and prices will be discussed on the ground that official 
trials have shown that technical difficulties in the use of 
suction gas for touring cars have been successfully over- 
come. The trials were confined to cars running on 
‘national fuels’’ for 2300 miles through France and 
Belgium, and included three suction gas vehicles, one a 
six-cylinder Panhard of 14 horse-power using charcoal, 
and two Berliet four-cylinder cars of 13 horse-power 
using wood, which were finally subjected to speed and con- 
sumption tests over a distance of 310 miles on the track. 
The average speeds of 52 to 544 miles an hour were below | 
those obtainable when running the engines on petrol. 
The consumption was based upon the heat value of the 
volume of gas consumed, and in the case of the Panhard 
it was 128,986 calories per 100 kiloms., while the two 
Berliet cars using wood consumed 150,919 and 155,402 
calories respectively. Compared with running the same 
types of cars on petrol there was an economy of about 
75 per cent. in fuel cost with charcoal suction gas and of 
more than 80 per cent. with gas from wood. 


A Trans-African Airway. 


Four years ago a convention was signed by the 
French and Belgian Governments for the creation of an 
air service between Brussels and the Belgian Congo by 
way of the Sahara Desert, the services to be undertaken 
alternately by the two countries. The scheme failed, in 
consequence of delays in completing a survey of the route 
across the Sahara, and marking out the track and installing 
revictualling depéts and stations equipped for all con- 
tingencies. The Belgians therefore fell back upon their 
original plan of utilising the Imperial Airways route from 
Cairo to the point where it passes not far from Katanga. 
The French have since made good advance with arrange- 
ments to mark and organise the Sahara route, and last 
week a machine left Algiers for an experimental flight to 
Brazzaville, one of the objects being to ascertain the 
possibility of continuous travelling in view of sand storms 
that are prevalent at certain periods of the year. This 
is preliminary to a regular postal service, which it is hoped 
to start at an early date, and it will be followed by Belgian 
experimental flights over the same route to Leopoldville 
in order to see whether it will have an advantage, from the 
point of cost, over the Imperial Airways route. If so, the 
French will be able to connect up their service with 








British Patent Specifications. 


When an % tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-huildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 





INTERNAL COMBUSTION ENGINES. 


411,404. January 25th, 1934.—DovusBLe-acTinc Two-sTROKE 
Enarygs, J. Miller and F. E, Rebbeck, Harland and Wolff, 
Ltd., Queen’s Island, Belfast, Ireland. 

In this two-stroke engine the piston overruns the admis- 
sion port A on each stroke and alternately admits a ‘charge 
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to the top or bottom of the cylinder. Exhaust from the 
top half takes place through the valve B, which is operated 
by the push rod C and camshaft D. The exhaust valve E, 
for the lower half, is operated by the same cam shaft through the 
push rod F. The detail view shows the arrangement G for 
packing the piston-rod.—June 7th, 1934. 


DYNAMOS AND MOTORS. 


411,148. October 31st, 1932.—VaRIABLE-SPEED ELECTRIC 
Morors, Friedrich Morhard, of Hasslocherstrasse 32, 
Riisselsheim on the Main, Germany. 

This invention provides a polyphase induction motor with a 
short-circuited rotor, which makes it possible to obtain a wide 
range of speeds, without employing toothed gearing or slip 
rings. The electric motor comprises a stationary outer winding 
A for one of the three phases, and an inner winding C for the 
second and third phases, this inner winding being likewise 
stationary in use, but being angularly adjustable into a definite 
position in relation to the outer winding. Between the two 
windings runs a short-circuited rotor B. The rotor therefore 
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co-operates both with the outer winding and with the inner 
winding. If preferred, two phases may be wound on the outer 
stator member and only one phase on the inner stator member. 
To obtain different speeds of revolution of the rotor, one of the 
stator members carrying successive phases of the windings 
(the inner one in the constructional form illustrated), is mecha- 
nically shifted through an angle relatively to the other stator 
member, by means of a lever attached to the core of the inner 
statormember. Different positions of the movable stator member 
correspond to different speeds of the rotor. If there are more 
than three phases, the successive phases are wound on the two 
stator members alternately. Diagrams of connections for the 
scheme are also given.— May 3lst, 1934. 


411,227. February 13th, 1933.—StanpBy EQUIPMENT FOR 
E.ectriciry Distrrsutinge Systems, Chance Brothers 
and Co., Ltd., of Glass Works, Smethwick, Birmingham, 
Johann Hermann Abbink-Spaink and Frederick William 
George Beaumont, both of the same address. 

This invention relates to electricity distributing systems, for 
example, systems such as those associated with electrically 
actuated railway signals, and has for its object to provide 
improved standby equipment, whereby in the event of failure 
of the normal supply of electrical energy the system can be kept 
in operation until the normal supply is resumed. A is an alter- 
nating-current machine which can operate either as a motor or 
as a generator. To this machine a direct-current generator B 
is connected, and is normally used for charging a battery C, 
and can be used as a motor for driving the alternating-current 
machine. In combination with these machines there is an 
internal combustion engine D provided with a magnetic or other 
clutch E, whereby it can be connected to the electrical machines. 
A circuit breaker F is provided on the supply side of the alter- 
nator. In the diagram the mains G are connected to the supply 
system, and the mains H to the load. Under normal con- 





Madagascar. 





ditions the engine is stationary, and the alternator A operates 


as @ synchronous motor and serves to drive the direct-current 
generator B which gives a charging current to the battery, this 
current being only sufficient to maintain the battery in a properly 
charged condition and to excite the alternator. In the event 
of failure of the supply, the direct-current generator acts as a 
motor, drawing its energy from the battery for driving the 
alternator. The reversal of current in the battery circuit operates 
a reverse current relay J, which closes a switch K containing a 
trip coil L for releasing the circuit breaker F. The tripping of 
the circuit breaker alse closes a switch M for bringing the clutch 
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E into action, the engine being then started by motion derived 
from the motor. The alternator is now driven by the engine for 
maintaining the required supply to the system, and the direct- 
current generator again delivers current for charging the 
battery and exciting the alternator. Should the engine fail to 
start after a predetermined interval of time, a time-lag device 
N opens a switch O and causes the engine clutch to be discon- 
nected. The alternator is then driven by the motor, the battery 
being of sufficient capacity to maintain the system in operation 
for a convenient time. In this way it is possible in the event of 
failure of the normal supply to maintain the operation of the 
system in a very simple and reliable manner.—June 7th, 1934. 


MEASURING AND TESTING INSTRUMENTS. 


411,406. January 29th, 1934.—RotTary Liquip METERs, 
Siemens and Halske Aktiengesellschaft, Berlin-Siemens- 
stadt, Germany. 

This meter is of the familiar drum type, in which the fluid to 
be measured is portioned off in several radial compartments of 
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the drum. A special claim is made, however, that the working 
parts should be made of ceramic material, such as sintered 
corundum. A noteworthy claim is for a meter ‘ characterised 
by the bearings for the spindle and the measuring drum being 
formed of carbon, graphite, or a material containing these 


substances.”’—June 7th, 1934. 
FURNACES. 
411,105. November 29th, 1932.—-ELectric ReEsISTANCE 


Furnaces, The Carborundum Company, Lid., of Trafford 

Park-road, Trafford Park, Manchester. 
This invention relates to electrical connecting means for 
rigid silicon carbide resistors, as employed in electric furnaces. 
By “‘silicon carbide resistors” is meant resistors composed 
mainly of silicon carbide. In electric furnaces employing silicon 
carbide heating elements, the problem of making satisfactory 
electrical contact between the elements without bringing the 
elements through the furnace wall presents considerable difti- 
culty. According to the invention, the resistors bear upon a 
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connector A, composed either of silicon carbide of high electrical 
conductivity or of siliconised silicon carbide. The connector 
fits into a cavity in the furnace wall, and projects somewhat 
from the wall surface, so that it can be readily removed. The 
connectors are provided with recesses B to receive the extreme 
end portions of the resistors, and the end of each resistor is 
forced inst the r d portion of the connector by pressure 
transmitted through the resistor and the spring pressed terminal 
member C. Any form of resilient mounting can be used for 
positioning the external terminal members C and for affording 











pressure against the ends of the resistors—May 29th, 1934. 
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411,211. January 17th, 1933.—--INpvction Etectric Fur- 
nacEs, Neville Ryland Davis, of 10, Atkinson-road, Sale, 
Cheshire; Maurice James Marchbanks, of 43, Radstock- 
road, Stretford, Manchester; Philip George Houlder 
Burbridge, of 23, Granby-road, Stretford, Manchester ; 
Stanley George Howard Bellman King, of Brooklands 
House, Brooklands, Chester, all of Associated Electrical 
Industries, Ltd., of Crown House, Aldwych, Westminster. 

The object of this invention is to provide improved arrange- 
ments whereby a number of induction furnaces may be operated 
simultaneously from a single source of energy supply and a large 
furnace may be connected to replace two or more smaller 
furnaces, the same control system and tuning condensers being 
employed whether the large or the small furnaces are in use, 
the minimum of change-over equipment being required for 
selecting the various furnaces. A indicates an alternating- 
current generator with two armature windings BC, elec- 
trically independent of each other as regards excitation, but are 
such that the currents produced therein are in phase with one 
another. One terminal of the winding C is connected through 
ope pole of a double contactor D to the switch arm of a change- 
over switch E. The other terminal of the winding C is connected 
through the other pole of the contactor D to a lead F, which 
is also connected through one pole of the contactor G to one 
terminai of the winding B of the generator. The other terminal 
of the winding B is connected through the second pole of the 
contactor G to the switch arm of a change-over switch H. The 
common lead F is connected to the switch arms of the two 
change-over switches J K. Of the two smaller furnaces indi- 
cated at LM, the furnace L is connected to one terminal of 
each of the switches H J and the furnace M is connected to one 
terminal of each of the switches E K, whilst the leads from the 

larger furnace N are connected one to a terminal of the switch H 

and the other to a terminal of the switch E. Banks of fixed 
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condensers O P are connected across the circuits fed by the 
windings BC respectively, and banks of variable condensers 
Q R are connected in parallel with these by means of switch 
contacts ST respectively. Equipments for controlling the 
output from the generator to the furnaces are included in 
the leads individual to a voltage generator system, as indicated 
at U and V. Control equipment comprises power relays, 
reactive kVA relays, overload relays, and main contactors, 
operating in conjunction with field control equipment, com- 
prising rheostats, contactors, and condenser switches and asso- 
ciated auxiliary gear for controlling the output from the 
generator in a manner well known to those skilled in the art. 
When the change-over switches HJ KE are in the upper 
position the two smalier furnaces are each connected to its 
respective winding of the generator, the return lead for both 
circuits being the conductor F, which may be earthed. The 
current supplied to the furnace L is then controlled by the control 
equipment U and the variable bank of condensers Q. The current 
supplied to the furnace M is controlled by the equipment V 
and the variable bank of condensers R. The switch contacts 
ST are closed by the respective kVA relays, included in the 
control equipments, and the banks of condensers QR are 
adjusted thereby in a well-known manner. When the change- 
over switches H J K E are in their lower position, the smaller 
furnaces L M are disconnected from the generator and the larger 
furnace N is connected to the two generator windings in series. 
In this case the banks of condensers O P are connected in series 
with each other, and also the variable banks of condensers 
Q R and the current supply is controlled by both the control 
equipments U and V. Power to the furnace N is controlled 
by control of the generator voltages by means of the field 
rheostats, which are controlled by power relays included in the 
control equipment, as stated above.—June 7th, 1934. 


MISCELLANEOUS. 


411,475. November 8th, 1932.—Improvep METHOD OF CHANG- 
ING THE WAVE Form OF ALTERNATING ELECTRIC CURRENTS, 
International General Electric Company, Incorporated, of 
120, Broadway, New York, U.S.A. 

For the operation of grid-controlled vapour or gas discharge 
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vessels, it has in many cases proved to be advantageous to 
employ a controlling alternating voltage of peak-wave form, 
which hitherto has been produced in various ways. This inven- 
tion provides a simple arrangement according to which the 
alternating voltage of peak-wave form is produced on an ohmic 


| pressure the increased flexibility provided by 


resistance coil in series with an easily saturable choking coil, 

and is fed from a sine-form alternating voltage. A transformer 

may be arranged in parallel with the resistance, the secondary 
winding or windings of which feed the consumers or grid circuits. 

A sine-formed alternating voltage A feeds through a choking 

coil B with an iron core two parallel current branches, one of 

which contains an ohmic resistance C, the other the primary 
winding of the transformer D supplying the alternating voltage 
of peak-wave form. The iron core of the choking coil is so 
dimensioned that the bend of the magnetisation curve is passed 
during only a very small part of each half-wave. The apparent 
resistance of the primary winding of the transformer D, running 
practically at no-load, is great as compared with the resistance 

C connected in parallel. The course of the current in the choking 

coil B is then, as regards time, somewhat as represented in Fig. 2, 

the regions where the current changes representing a voltage 

peak which is, for instance, fed to the grid circuit of a vapour 

or gas-discharge vessel.—-June 8th, 1934. 

411,487. December 8th, 1932.—-SteEam Traps, Norman Archer 
and John Johnston, both of Norton Hali, The Green, 
Norton-on-Tees, Durham, and Imperial Chemical Indus- 
tries, Ltd., of Imperial Chemical House, Millbank, London, 
S.W.1. 

In steam traps in which the sealing or closing member con- 
trolling the escape of condensate takes the form of a conical 
or partly spherical member which seals the trap by making 
contact over a circular line forming the edge of the outlet 
orifice, experience has shown that the sealing parts do not 
retain their perfect form indefinitely, owing to the erosion caused 
by the rapid change of direction and yelocity of the escaping 
water in passing the closure member and turning into the 
orifice. According to the invention, in a steam trap of this 
type, a perforated shroud is associated with the sealing device. 
The latter is formed in an outlet plug having a central discharge 
channel adapted to be closed by a conical or partly spherical 
closure member co-operating with a seat formed in a cavity 
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in the plug, and the perforated shroud consists of a number of 
straight channels of small diameter connecting the cavity 
with the liquid reservoir. These channels extend either parallel 
with the central discharge channel, or at such an angle that the 
escaping water undergoes only a slight change of direction, 
and they are of such small diameter that any grit carried in 
the water is prevented from reaching the cavity. Steam, 
wholly or partly condensed, enters the casing through the 
branch A, and condensate collects in the casing until it flows 
over the edges of the bucket B. When a sufficient quantity 
of condensate is contained in the bucket, the latter sinks and 
moves the closure member C away from the central discharge 
channel D. The condensate then escapes through the outlet 
branch E. The outlet plug F is drilled with a number of channels 
G. Fig. 2 shows a sectional view to a larger scale of the outlet 
plug F. The base of the bucket H is provided with members 
J and K arranged for guiding and carrying the spindle L carrying 
the closure member M at the other end.-—June 8th, 1934. 


411,536. December 10th, 1932.—DouBLE-sEATED PopPpET 
VaLves, Herman Lindars, of 54, Victoria-street, West- 
minster, London, S.W.1. 

An improved valve body constructed in accordance with this 
invention ensures that both lips of a double-seated valve close 
effectively on the corresponding seats. A is a part of a poppet 
valve formed by a cylindrical wall connected to a hub or boss 
B by radial webs C. At one end of this cylindrical wall a conical 
skirt D is formed, the wall of the valve body at this part being 
stiffened by making it of a suitable thickness. At the opposite 
end of the cylindrical part the wall of the valve body is bent 
outwardly as at E, and merges into a flat flange F. The part E 
and, if desired, the flange F, are made thinner than the cylin- 
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drical wall A, so as to yield under pressure. The lip G on the 
flange F is so positioned relatively to the lip H on the skirt D 
that when the lip H is properly seated in the closed position of 
the valve, the lip G is making only a light contact with its seat 
when the vaive is not under pressure. When the valve is under 
the relatively 
thin bent part E or flange F allows the lip G to be forced tightly 
on to its seat. If desired, the relative positions of the lips 
may be such that the lip G may first make contact with its 
seat as the valve is moved to its closed position, and thereafter 
the lip H is drawn closely on to its seat, the bent part E or the 
flange F yielding sufficiently to permit this double seating of 





the valve.— June 11th, 1934. 


411,698. July 13th, 1933.—-ALTERNATING CURRENT ReEcTIPy. 
ina Systems Empioyina DiscuarcGe Devices, Aktien 
gesellschaft Brown, Boveri et Cie., of Baden, Switzerland. 

The extinction of back-arcing and the suppression of short 
circuits in alternating current rectifying systems employing 
discharge devices is effected in a known manner through the 
grids being connected, on back-arcing or a short circuit occurring, 
to a voltage which is negative with respect to the cathode, 

According to the invention, the negative voltage is supplied by 

a condenser disposed between the cathode and the neutrii| 

point of the rectifier transformer. ‘The illustration shows , 

six-phase rectifier A, and the anodes B with grids © are fec 

over the transformer D from an alternating current network 
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The grids are provided with series resistances EK, and are 
normally connected by means of a relay-operated switch |} 
to the positive pole of the battery G. The negative pole of th: 
battery is connected to the cathode H. Between the neutra! 
point of the secondary winding of the transformer D and th 
cathode H_ there is a voltage divider J, and to it a condenser hk 
is connected. A current transformer L is provided for thy 
switch F. During normal operation the condenser K is charged 
from the continuous current network. On a short cireuit on the 
continuous current side of the rectifier or back-arcing in the 
rectifier occurring, there is an increase of current at the current 
transformer L. The switch F connected to the current trans 
former responds and the grids are switched over to the negative 
June 14th, 1934. 


coating of the condenser K 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
Should reach this office on, or before, the morning of the Monday 

: ; oe 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

To-pay. 

Society or CHEemicaL INpustRY.-—Technical College, Cardiff. 
Road and Building Materials Session at headquarters, 10 a.m.;: 
address by Col. C. H. Bressey ; coach tour, 2 p.m.; informal! 
dance in Assembly Hall, Technical (‘ollege, Cardiff, from 8 p.m. 
to midnight. 

SATURDAY TO WEDNESDAY, JULY 28TH TO AUGUST 8TH. 
Inst. OF ELECTRICAL ENGINEERS: LONDON STUDENTs. 
Summer tour to Ruhr District of Northern Germany. Par- 

ticulars from Mr. T. S. Smith, 51, Exeter-road, Welling, Kent. 
Tuespay, JuLyY 31st. 

Scuoor oF PRACTICAL 

185th award of certificates. 

3 p.m. 


ENGINEERING. 


CrysTaL PALACE 
Chairman, 


Crystal Palace, S.E. 
Mr. Cecil M. Bunbury. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mexk-ELekK ENGINEERING, Ltd., has removed to 16, Douglas- 
street, Westminster, London, S.W.1. Telephone, Victoria 5707. 


FERRO-CONCRETE AND ELECTRICAL CONSTRUCTION, Ltd., 
inform us that the London sales and registered office will be 
transferred from Bush House to 20, Bucklersbury, E.C.4 (Tel., 
City 4586), and the contracts department to Pitts Cleave Quarry, 
Tavistock, Devon (Tel., Tavistock 54). 

BraysHAW FURNACES AND Toots, Ltd., have removed their 

registered office and small tool works from Mulberry-street, 
Hulme, Manchester, where they originally started business 
thirty-six years ago, to premises adjacent to their existing 
furnace works in Boundary-street, off Hyde-road, Manchester 
12. 
FEeRRANTI Lrp. announce that Mr. G. L. Porter, M.I.E.E., for 
the past seven years advisory engineer to the company, has been 
appointed to succeed Mr. Bridgen as manager of the Midlands 
area. Mr. H. H. Weeks, for many years connected with the 
meter sales department, has been appointed manager for South 
Wales and the Western area. 








CATALOGUES. 


TxHos. SmitH AND Sons (Rodley), Ltd., Rodley, Leeds.—A 
leaflet describing a new quarter-yard excavator the firm is 
making. 

DoNnOvVAN AND Co., Ltd., 46, Great Charles-street, Birming- 
ham, 3.—Publication No. 3451 on electric supplies and control 
gear for factories. 

Execrric Furnace Company, Ltd., 17, Victoria-street, 
8.W.1.—A booklet on the development of electric heating and 
melting of metals. 

DanieL ADAMSON AND Co., Ltd., Dukenfield.—Publication 
T234 on small steam turbines and T233 on rotary air compressors 
and vacuum pumps. 








THE CENTRAL RESEARCH DEPARTMENT OF THE UNITED STEEL 
Companies.—In the article on the Central Research Depart- 
ment of the United Steel Companies, appearing in our issue 
of July 6th, Mr. George H. Shipley, the archetect, was 
unfortunately referred to as the Director of Research instead of 





Dr. T. Swinden, who holds that position. 














JuLy 27, 1934 


THE ENGINEER 


79 








A Seven-Day Journal 


The Control of Civil Aviation. 


EARLY in 1933 a Departmental Committee was 
appointed by the Air Council to study the relaxation 
of official control over civil aviation. In its report it 
advocated substantial measures of decontrol but in 
view of the important and complex issues involved the 
Air Council decided that before formulating its final 
policy the subject should be farther reviewed by an 
independent and non-official committee. This second 
committee consisted of Lord Gorell (Chairman), 
Captain H. Balfour, Mr. E. C. G. England, Mr. 
W. L. Everard, Lieut.-Colonel J. T. C. Moore- 
Brabazon, Mr. F. Handley Page, and Mr. W. A. 
Workman. Its report was issued at the end of last 
week, and is accompanied by a memorandum by the 
Secretary of State for Air in which the Committee’s 
recommendations are discussed and criticised. For 
the most part Lord Londonderry indicates that the 
Air Council is prepared to accept the Committee’s 
recommendations. The principal change which will 
be effected as a result of the Committee’s labours 
will be the devolution of the control of airworthiness 
for civil aircraft to a statutory autonomous Board 
formed from the Joint Aviation Committeé of Lloyd’s 
Register and the British Corporation Register. The 
Air Council agrees to assist this new Board financially 
to the extent of meeting four-fifths of its ascertained 
deficit over a period of five years. The Committee 
came to the conclusion that it would be advantageous 
to transfer the administration of civil aviation from 
the Air Ministry to a purely civil department of State 
but recognised that technical considerations precluded 
such a change for the present. It recommended that 
the position should be reviewed before the end of the 
next decade and that in the meantime the Civil 
Aviation Directorate should be made as self-contained 
as possible within the Air Ministry and that the status 
of the Director of Civil Aviation should be improved. 
From this recommendation three members of the 
Committee dissented. Mr. Gordon England and 
Lieut.-Colonel Moore-Brabazon desired to see civil 
aviation divorced at once from all association with 
military aviation. Mr. Handley Page, representing 
the Society of British Aircraft Constructors, objected 
to any degree of separation at any time, holding that 
the ultimate responsibility for the control of civil 
aviation should remain with the Air Ministry. Lord 
Londonderry, in his accompanying memorandum, 
dismisses the whole question and lays considerable 
emphasis on the fact that it did not come within the 
Committee’s terms of reference. 


Larger Exports Needed. 


In the July issue of the Westminster Bank Review a 
warning is given that unless there is a substantial 
enlargement of our export trade some reaction to the 
recovery movement may be expected, with an adverse 
effect on employment figures. Attention is called 
to the increasing industrialisation of the South and 
the tendency of new industries to settle in the Mid- 
lands and the South, rather than in the North, in 
Scotland, or in Wales. There are indications of an 
apparently permanent fall in the relative importance 
of some industries and some areas, which helps to 
explain the fact that some districts appear almost 
entirely to have failed to participate in the recovery. 
The persistence of intense unemployment in these 
areas hinders, it is pointed out, the recovery of the 
nation’s trade as a whole. The question as to whether 
the recovery movement has attained its zenith and 
whether the limit of expansion of the home market 
has been reached, has been raised in some quarters. 
Whatever the answer to the second question may be 
at the present time, the Review points out that the 
time must come when the point has been reached. 
The opinion is expressed that unless meanwhile a 
substantial enlargement and broadening of export 
trade has taken place, some reaction is to be expected. 
For this country, it is held, it is only through increased 
export trade that the obstinate problem of unemploy- 
ment will be solved. Meanwhile, everything possible 
must be done by Government, municipality, and 
individual, to mitigate the lot of those who suffer, 
not only from humanitarian motives, but because 
the nation’s industrial vitality, on which her well- 
being depends, must be safeguarded. 


Ships Lost and Broken Up. 


THE statistical summary of ships totally lost, 
broken up, condemned, &c., just published by 
Lloyd’s Register, shows that during 1933 the gross 
reduction in the mercantile marine of the world 
amounted to 1029 ships of 2,791,160 tons, excluding 
all ships of less than 100 tons. Of this total, 930 
ships of 2,733,458 tons were steamers and motor 
ships, and 99 of 57,702 tons were sailing ships. These 
figures compared with 1932 show an increase of 
1,037,213 tons as regards steamers and motor ships, 
and an increase of 2590 tons for sailing ships. Tonnage 
broken up during 1933 amounted to 2,435,305 as 
against 1,378,193 tons in 1932, an increase of 
1,057,112 tons, and actual casualties show a decrease 
of 17,309 tons. The tonnage of ships owned in Great 


mantled, &c., during 1933 amounts to 645,110, as 
against 454,249 tons in 1932. The statistical tables 
show that strandings and kindred casualties which 
are comprised under the term “ wrecked” are the 
most prolific cause of disaster. To such casualties 
are attributable 51-2 per cent. of the number of 
steamers and motor ships lost and 43-3 per cent. of 
sailing ships. Cases of abandoned, foundered, and 
missing ships are no doubt frequently more or less 
similar in the circumstances of loss ; and, if these be 
taken collectively, they comprehend 28-3 per cent. 
of steamers and motor ships and 43-3 per cent. of the 
sailing ships removed from the mercantile marine 
during 1933, owing to casualty. During 1933 the 
ships so broken up, condemned, &c., amounted to 
no less than 88-3 per cent. of the tonnage of the 
steamers and motor ships and 38-3 per cent. of the 
sailing ships included in the tables. An interesting 
table shows the number and tonnage of steamers and 
motor ships of all nationalities lost through marine 
and war casualties since 1910, exclusive of ships 
broken up, condemned, &c., not in consequence of 
casualty or stress of weather, and gives for each 
country the percentage lost of the total tonnage 
owned. Excluding the five war years 1914-18, the 
average percentage of loss of steamers and motor 
ships belonging to Great Britain and Ireland during 
the remaining nineteen years amounts to less than 


1 per cent. per annum of the tonnage owned. The 
world percentage for the year 1933 is 0-50. 
Britain’s Air Defence. 
In a statement made simultaneously by Mr. 


Baldwin in the House of Commons and Lord London- 
derry in the House of Lords on Thursday, July 19th, 
the Government announced its air policy, which, 
subject to some measure of international limitation 
of armaments, and the right of adjustment in the 
light of new factors which may arise, provides for 
an increase of the Royal Air Force by forty-one squad- 
rons during the next five years. Mr. Baldwin devoted 
some time to explaining the continued efforts of the 
Government to achieve some measure of international 
disarmament, but pointed out that the time had now 
come when the possibility of keeping our armaments 
at their present low level had to be reconsidered in 
the absence of comparable reduction by other Powers. 
It had been decided, he said, to take measures which, 
in the course of the next few years, would bring our 
air forces to a level more closely approaching that 
adopted by our nearest neighbours. There were many 
fluctuating factors which had influenced the Govern- 
ment’s decision, and the defence position would be 
kept constantly under review, with a view to making 
any necessary modifications or adjustments. Subject 
to this caveat, forty-one new squadrons would be 
added to the Royal Air Force, including those already 
announced in the 1934 programme. Of the 460 new 
machines, thirty-three squadrons are to be allotted 
for home defence, which will raise the existing forty- 
two squadrons to a total of seventy-five. The remain- 
ing squadrons will be utilised for service with the 
Fleet Air Arm or abroad. Mr. Baldwin pointed out 
that the rate at which the programme could be 
carried out within the five years would depend on 
various factors, including finance. It was, however, 
hoped, he said, so to space out the work that it would 
not make an unmanageable addition to the Estimates 
in any one year. 


London Waters. 


In the newly issued report on the results of the 
chemical and bacteriological examination of the 
London waters for the twelve months ended December 
31st, 1933, Mr. R. B. Floris, Deputy Director of Water 
Examination, Metropolitan Water Board, makes 
reference to the great loss the Board has sustained 
by the death of Sir Alexander Houston, who had 
expressed a desire to say in this, the twenty-eighth 
annual report, a few words of farewell to his readers 
on his retirement. The new report follows very closely 
on the lines adopted by the late Director in recent 
years, particularly with regard to its valuable 
statistical information. Some items of interest are 
as follows :—During the year the number of routine 
water samples submitted to chemical examination 
was 4541, and 12,718 to bacteriological examination, 
making a total of 17,259, apart from many samples 
examined for special purposes. The average daily 
gauged flow of the Thames (Teddington Weir) and 
the Lee (Feilde’s Weir) was 1116-1 million gallons. 
The average daily consumption of water in 1933 
was 295-1 million gallons. The report points out 
that now only filtered water is chlorinated, and 
particulars and statistics of samples analysed at the 
various works of the Board are given. Algal growths 
have at times given rise to filtration troubles, but 
serious blocking of filters has been less than in many 
past years. As a protective measure the reservoir 
banks have been treated with a copper lime wash. 
At Littleton a troublesome hatch of chironomous fly 
has been controlled by spraying marginal areas with 
small quantities of paraffin oil. Some interesting 
meteorological notes and a section on the drought 
are included in the report. In discussing future 
supplies, Mr. Floris says that it will be only apparent 
in years to come to what extent future supplies 
normally derived from deep and usually very pure 





Britain and Ireland which were broken up, dis- 





underground sources will have been prejudiced by 


the increasing policy of running flood water to the 
sea, instead of allowing it to subside into the soil 


for the replenishment of underground stores. The 
extension of this practice by drainage boards may in 
time necessitate increased storage of surface waters, 
while in dry seasons there may be a marked falling 
off of springs ministering to the flow of rivers. 


The Newcastle Science Museum. 

TYNESIDE now possesses its own Museum of Science 
and Industry, which was opened on Friday last, 
July 20th. It marks the culmination of much effort 
by engineers, among whom we may mention the late 
Sir Charles Parsons and others, brought to a head by 
the Exhibition held at Newcastle in 1929. Mr. R. J. 
Walker, President of the North-East Coast Institution 
of Engineers and Shipbuilders, which has taken a 
leading part in the movement, performed the opening 
ceremony. The Lord Mayor of Newcastle, who was 
accompanied by the Sheriff and supported by repre- 
sentatives of firms, societies, educational bodies, and 
the museum world, accepted the gift on behalf of the 
citizens. The Museum is housed in a building on 
the Town Moor, formerly part of the Exhibition. 
The organisation has been in the hands of Captain 
E. W. Swan, who has worked with great enthusiasm, 
in conjunction with the Town Moor and Parks Com- 
mittee, for the success of the Museum. His aim has 
been, basing his ideas on the Science Museum, South 
Kensington, to illustrate development by rigid selec- 
tion of exhibits, giving prominence naturally to local 
industries, such as shipbuilding and electrical engi- 
neering, for which the district is famous. The remark- 
able progress that has been made up to the present 
will stimulate still further, we are sure, engineers and 
others to fill the gaps that remain. After the opening 
ceremony, Baron Van Haersolte, Director of the 
Nautical Technical Museum of Rotterdam, presented 
to the Newcastle Museum two pieces of wood taken 
from the ‘“‘ Victory’ during the reconstruction of 
the ship some years ago. 


Industrial Health Research. 


In the newly issued report of the Industrial Health 
Research Board, published by the Stationery Office, 
which is submitted to the Medical Research Council, 
and covers the period from July Ist, 1933, to June 
30th, 1934, reference is made to several investiga- 
tions which are of interest to our readers. An investi- 
gation into the effects of lighting on the efficiency of 
workers engaged in tile pressing supports the con- 
clusion reached in a previous investigation, that good 
lighting is an important factor in promoting effi- 
ciency, even when the nature of the work done makes 
little demand upon the visual capacity of the workers. 
A further investigation of the effects of noise reduc- 
tion on the efficiency of weavers has given a clear lead 
for the reduction of noise at its source. Such expe- 
dients as ear defenders, among which are cotton wool 
and wax earstops, which have been successfully 
tested in railway boiler shops, should only be resorted 
to when the reduction of noise to a moderate level is 
impracticable. The effects of inhaling anthracite 
dust have been examined arid the general conclusion 
come to from the experiments made is that no evidence 
is forthcoming that the inhaling of anthracite or 
coal dust cause fibrosis of the lungs. Some inter- 
esting work has been carried out on the physiology 
of heating and ventilation, while in the section 
devoted to the investigation of the effects of vibration, 
further work has been carried out on the chilling of the 
hands of workers using vibrating tools, particularly 
in cold weather. When motor-driven air compressors 
are near the work, there is but little chilling, owing 
to the heat of compression of the air, but with long 
pipe lines chilling does undoubtedly often occur. 
Steps are being taken to devise and to try out in 
practice apparatus for warming the compressed air 
just before it reaches the pneumatic tool, which, it 
is hoped, will do away with the excessive chilling of 
hands noted. The report is one which may be studied 
with advantage by all industrialists. 


New Shipbuilding Orders. 


New shipbuilding orders which fall within the 
period under review in this column include the placing 
of an order with Cammell Laird and Co., Ltd., 
Birkenhead, for a 485ft., 10,800 deadweiglit carry- 
ing capacity refrigerated cargo-carrying ship for the 
Australian service of Ellerman Lines, Ltd. The 
ship will generally follow the design of the “ City 
of Roubaix,’ both in her hull form and propelling 
machinery, which will be of the single-reduction, 
geared-turbine, twin-screw type. .The new cargo 
liner is to have a speed of about 15 knots, and she 
will be ready for service in about a year’s time. 
On the Clyde, Barclay, Curle and Co., Ltd., have 
received an order for a 450ft. cargo steamer ‘for 
British owners, which will be built at the Clydeholm 
yard, and engined at the firm’s North British Engine 
Works, Whiteinch. Other smaller ships placed on 
the Clyde include a steam coaster for Glasgow 
owners, to be built by Scott and Sons, of Bowling, 
and a 90ft. twin-screw motor yacht for a London 
owner, to be built by Yarrow and Co., Ltd., at Scots- 
toun. A large number of engines for ships are now 
being dealt with at all shipbuilding centres, and it is 
expected that further new orders will be placed at 





a later date. 
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The Mersey Tunnel. 


No. ITT. 
(Concluded from page 54, July 20th). 


VENTILATION. 


TI\HE mechanical ventilation of the tunnel, neces- 

sary by reason of its use by motor vehicles, was 
one of the most important problems of design and 
construction which had to be solved before the tunnel 
could be brought into use. It is unnecessary here to 
refer in any detail to the physiological effects of the 
exhaust gases from motor engines. It is sufficient 
to note that a content of carbon monoxide not exceed- 
ing four parts in 10,000 parts of air has no injurious 
effect on the human body. The carbon dioxide, 
methane, hydrogen, nitrogen, and other constituents 
of the exhaust products have not the same toxic 
effect as carbon monoxide, although some of them are 
irritating to the throat and eyes. If the carbon 
monoxide content is kept within safe limits, the other 
gases will not be present in sufficient amounts to be 
injurious to health. It was not until a large part of 
the tunnel construction work had been completed, 
and a section of it was available and had been used 
for full-size experiments, that a final decision was 
come to regarding the nature and capacity of the 
ventilation system to be provided. Valuable experi- 
ence and data, both mechanical and physiological, 
were available as the result of the experimental work 
carried out before and during the building of the 
Holland tunnels, and the construction and operation 
of those and other subaqueous vehicular tunnels in 
America ; but, as we have already shown, the cross- 
sectional area of the Mersey Tunnel is nearly two 
and a half times that of the largest of the American 
tunnels. The circumstances are therefore far from 
being analogous. All of the American tunnels are 
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FIG. 27—-FRESH AIR 
44FT. DIA. 


ventilated by what is known as the upward trans- 
verse method, fresh air under pressure entering the 
tunnel by adjustable inlet openings, passing through 
longitudinal slots at the sides of the roadway and 
ascending in an upward stream to a ceiling in the 
crown of the tunnel. The vitiated air enters the 
longitudinal exhaust duct above the ceiling through 
adjustable louvres in the latter, placed at short 
intervals throughout the length of the tunnel. This 
system is thoroughly efficient and has many advan- 
tages, notably in case of fire in the tunnel, the absence 
of a longitudinal current of air localising and restrict- 
ing the conflagration and the smoke cloud. But the 
application of the system to the case of the Mersey 
Tunnel would have necessitated the construction of 
a ceiling across the wide arc of the tunnel roof to 
form an exhaust duct, and, moreover, the volume of 
air contained in the traffic space of the large section 
tunnel is very much greater than that in any of the 
American tunnels. The distance apart of the two 
riverside ventilation shafts in the Mersey Tunnel— 
George’s Dock and Woodside—is 4500ft., whereas the 
corresponding shafts of the Holland tunnels are 
3374it. apart. 

Experimental Work in the Mersey Tunnel.—It was 
therefore decided to carry out careful and exhaustive 
tests with ventilating equipment of the full size 
required for permanent service on a section of the 
actual tunnel, 1000ft. in length, under Hamilton- 
square. These experiments were conducted, under 
the direction of the engineers, by experts in physiology 
and mechanical ventilation, and, in addition to 
obtaining mechanical data, special attention was 
directed to determining which system of the several 
possible variants afforded the maximum of safety in 
case of serious fire in the tunnel. The experiments 





included operating the temporary ventilation plant 
on the transverse system, a removable ceiling being 
employed to form the full-size exhaust duct. Quan- 
tities of petrol were set on fire and bales of damp 
hay and straw burnt to produce dense volumes of 
smoke, 

The content of carbon monoxide in the tunnel air 
can, of course, be regulated and controlled by intro- 
ducing fresh air at a uniform rate along the tunnel in 
sufficient volume to dilute the CO to the desired 
percentage. As a basis for the Mersey Tunnel 
experiments, and for the design of the plant, a traffic 
flow of 3,000,000 vehicles per annum was assumed, 
and it is intended that the CO content shall normally 
be not more than 24 parts per 10,000. 

The principal alternative to the upward transverse 
system was that termed the upward semi-transverse 
system, by which fresh air under pressure is intro- 
duced into the tunnel through the longitudinal slots 
in front of the side walks, which we have already 
described, and the vitiated air is drawn longitudinally 
through the traffic space of the tunnel by the exhaust 
fans in one or other of the ventilation stations. As 


signals are operated in the control room, and addi- 
tional fans are immediately brought into use or the 
speed of the fans already running is increased. When, 
as sometimes happens, the volume of traffic approxi- 
mates to the maximum capacity, the CO content 
rarely rises as high as 24 parts in 10,000. It has been 
extablished that samples of air taken in the open near 
the junction of Forty-second-street and Fifth-ayvenus 
in New York frequently contain a higher proportion 
of CO than is ever met with in the tunnels. 

The Mersey Ventilation System.—The ventilation 
system, as finally adopted and carried out, provides 
for six ventilation plants, three on each side of the 
river. Each plant is housed in a separate building 
on the surface and connected with the tunnel by 
means of vertical shafts and horizontal underground 
air ducts. The mechanical plant has, of course, been 
designed, as in the American tunnels, with a con- 
siderable range of flexibility, and the speed of the 
fans in operation will be varied to suit the density 
of traffic. The fresh air is blown through the main 
ducts or ducts beneath the roadway in the tunnel, 
which we have already described. A view of one of the 
side ducts for fresh air under the roadway of the 
under-river tunnel is shown in Fig. 27, and the fresh 
air duct in the 44ft. diameter semi-circular tunne! 
is seen in Fig. 28. From the main duct air passes by 
means of adjustable openings or ports, 18in. apart 
(Figs. 8,9, 10 (ante) and 27) formed in the roadway slab, 
into a longitudinal continuous slot, called the expan- 
sion chamber, having a fanned opening between the 
face of the road kerb and the edge of the side-walk. 
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Fic. 28--FRESH AIR DUCT UNDER ROADWAY 


DALE-STREET, LIVERPOOL NOVEMBER, 


a result of the full-size experiments, it was definitely 
decided that this system was the best, and, in all the 
circumstances, the most economical for the Mersey 
Tunnel. 

The Ventilation of American Tunnels.—The system 
of ventilation adopted in the Holland tunnels is 
identical in all essential points with that employed 
in other American vehicular tunnels subsequently 
brought into use. In addition to the fans, which are 
regarded as necessary to meet maximum require- 
ments, there is a further provision of 50 per cent. of 
fans and motors, which are in reserve. The ventilating 
plant is capable of changing the air throughout the 
tunnels forty-two times in one hour—that is, once 
in about 14 minutes. 

The blowing and exhaust fans in the Holland 
tunnels ventilation plant are smaller than those in 
the Mersey installation, but a larger number is pro- 
vided. The following brief particulars of the American 
installation afford an interesting comparison with the 
Mersey plant, which we describe hereunder. Each 
of the Holland tunnels is divided into seven sections 
for ventilation, making fourteen in all, and there are 
four ventilation buildings. Each of the fourteen 
sections has three fan sets, comprising one blower and 
one exhaust fan, making eighty-four fans in all. 
One-third of the sets forms the reserve equipment. 
All the fans are driven by five-speed motors, the total 
installed capacity being 6000 H.P. The maximum 
duty of the fifty-six fans forming the normal equip- 
ment (equivalent to about 4000 H.P.) has never been 
required, and at times when the traffic is relatively 
light, one set of two fans in each of the fourteen 
sections, running at the lowest speed, suffices to 
maintain efficient ventilation. The fans vary from 
81,000 to 227,000 cubic feet per minute capacity, and 
the power of the motors from 25 to 150 I.H.P. The 
maximum total air capacity, excluding reserves, is 
3,760,000 cubic feet of fresh air per minute. The air 
pressure at the blowing fans and the vacuum at the 
exhaust fans is about 3in. of water. 

The CO content of air in the tunnels rarely exceeds 
two parts in 10,000. An automatic and continuous 
system of chemical testing of the exhaust air is main- 
tained. If the CO content exceeds two parts in 10,000 


IN 44FT. DIA. SEMI-CIRCULAR TUNNEL UNDER 
1930 


The port openings are adjusted so as to pass air at 
a uniform rate into the traffic space, those ports 
which are nearer the blowing fans being opened 
to a smaller extent than those further away. The 
vitiated air is exhausted longitudinally through 
the traffic space of the tunnel, and is drawn out at 
the top of the tunnel through openings formed in 
its roof at each of the six ventilating stations, as 
seen in the view, Fig. 29. At each of these uptakes a 
false ceiling, with openings in it at intervals, is con- 
structed under the roof outlet, extending a short 
distance longitudinally on either side of it, to obviate 
the upward rush of air at a velocity which would be 
inconvenient to occupants of cars. 

The only drawback to the semi-transverse system 
of ventilation is the possible excessive velocity of 
the longitudinal current of air in the traffic space. 
The preliminary experiments made in the 1000ft. 
section showed, however, that when the ventilation 
system was working at maximum capacity, the 
velocity of the longitudinal air current would never 
exceed 7 miles per hour (10ft. per second). 

The Ventilation Plant.—Each of the six ventilating 
stations deals with one portion of the tunnel as 
follows :— 





Portion of tunnel | No. of | No. of 
Name of station. | ventilated. | blowing] exhaust 
| | fans. | fans. 
Liverpool : | 
New Quay ..| New Quay branch ner ea Me pie 
North John-| Main tunnel from Old Hay-| 
street | market portal to George's 
fp ROOIE 6) Fae secmpes yy 0 y 1 fepe 4 2 
George’s Dock) Main tunnel from George’s 
| Docktomid-river .. .. lal gia 
Birkenhead : 
Woodside ..| Main tunnel from mid-river 
to Morpeth Branch Dock. . 4 2 
Sidney-street | Main tunnel from Morpeth 
| Branch Dock to Chester- 
| streetportal .. .. .. 4 2 
Taylor-street | Rendel-street Branch .. Bihan 4 
is | 12 








The positions of the several ventilating plants are 
indicated in the plan—Fig. 7 (ante). 
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The thirty fans included in the ventilation plant 
are of various sizes, the largest having a capacity 
of 641,000 cubic feet of air per minute, and the 
smallest 92,000 cubic feet per minute. The impeller 
diameter of the largest fan is 28ft. The maximum 
air pressure at the delivery points of the blowing fans 
is 2-3lin. of water, and the vacuum at the exhaust 
fans 2-25in. Of the thirty fans installed, eighteen 
are blowing and twelve exhausting fans, and the 
whole of the plant, including drivers, is duplicated 





than normal. 


any moment. 








Fic. 29--EXHAUST DUCTS IN ROOF OF 44FT. 


VENTILATION STATION, L 


so that nine blowers and six exhaust fans represent 
the maximum in operation at one time. The aggre- 
gate capacity of the six plants with all fans at work 
at maximum output is 2} million cubic feet of fresh 
air per minute delivered to the tunnel, and an equal 
volume of vitiated air removed. This will ensure 
that under normal conditions the proportion of 
carbon-monoxide will not exceed 2-5 parts in 10,000 
parts of air, and, under extreme peak traffic condi- 
tions, 4 parts in 10,000. The total capacity of the 
plants, including both blowing and exhausting fans 
as well as the duplicate set, is 10 million cubic fect 
of air per minute. Each fan is driven through a 
geared speed reducer by a two-speed induction 
motor. Further speed control is obtained by the 
use of a variable-speed hydraulic coupling between 
the motor and the gears. This fine regulation is 
necessary in order that the fan output may be suffi- 
cient at any time only for the number of cars using 
the tunnel at that time, thus avoiding any large 
waste of power. 

Automatic Control.—The operation of all ventilation 
stations is automatic, the general control being 
performed by a single operator in the central control 
room at George’s Dock, Liverpool. This operator 
is guided by instruments recording, not only the 
carbon-monoxide content of the tunnel atmosphere 
at various points, but also the degree of visibility 
of the air in the tunnel space. In addition, he 
has under his observation instruments recording 
instantaneously the total number of vehicles using 
the tunnel, the exact operation of all pumping and 
drainage equipment, and he is in telephone com- 
munication with every point of the tunnel and its 
ventilation buildings. 

Electrical Equipment.—Electrical energy for the 
operation of the ventilation plants is supplied by 
the Corporations of Liverpool and Birkenhead through 
four sub-stations, two in Liverpool and two in 
Birkenhead. These sub-stations are incorporated 
in the ventilation buildings, and are equipped with 
H.T. switchgeareof the metal-clad type, by which 
the 6000 volts supply is controlled and distributed 
to the various driving equipments. The H.T. supply 
is transformed to 400 volts, at which pressure all 
the motors operate. 

Two of the sub-stations, one at North John-street 
and one at Sidney-street, house transformer gear for 
supplying energy at 400 volts through cables laid in 
the tunnel to the ventilating plants at New Quay 
and Taylor-street respectively. In addition, there 
are transformers in these sub-stations for supplying 
current at 400 volts for tunnel lighting and power to 
various pumping stations through cables in the 
tunnel. The L.T. sides of the power transformers are 
coupled direct to contactor cubicles, which in turn 
control the starting and running of the motors for 
the driving units, the control of the hydraulic 
couplings, and the operation of the dampers on the 
fans themselves. The electrical gear is equipped with 


DIA. TUNNEL UNDER NORTH JOHN -STREET 


IVERPOOL—FEBRUARY, 1932 


The whole of the electrical gear was manufactured by 
the Metropolitan-Vickers Company. 

The Ventilation Buildings—The six ventilation 
buildings vary in size according to the number and 
capacity of the fans to be accommodated ; their 
architectural treatment and the height of the exhaust 
towers have been influenced by the local conditions 
obtaining at the various sites. All the buildings—if 
we except that at George’s Dock, Liverpool, which, 
in addition to the ventilation plant, accommodates 


AS 





operate or cannot be operated under conditions other 
Visible indication on the contactor 
cubicles is given by suitably coloured lights as to the 
exact stage in which the operation of the gear is at 


The fan equipment has been manufactured by two 


tect’s drawing of the Woodside building at Birken- 
head. The architect has made no attempt to intro- 
duce into the elevations windows or other openings 
which could serve no functional purpose. Archi- 
tectural effect has been obtained mainly by the 
symmetrical massing of the parts and skilful treat- 


firms: the Sidney-street, Taylor-street, and New| ment of brick surfaces. The colour and the texture 
Quay buildings being equipped with Sturtevant | of the brickwork are both exceptionally pleasing, and 
fans; and those at North John-street, George’s | applied ornament has been used sparingly. 

Dock, and Woodside with Walker Brothers’ fans. The volumes and heights of the ventilation build- 


ings are set out in the following table : 


Cubic contents of | 
| building (including 


Height ot 


Station. tower above 


e xhaust towers). | street level. 

( tubio feet. Feet. 
New Quay, Liverpool .. 321,710 93 
North John-street, Liverpool. . 1,130,890 170 
George’s Dock, Liverpool. 1,592,955 200 
Woodside, Birkenhead .. 887,700 210 
Sidney-street, Birkenhead 1,190,017 122 
Taylor-street, Birkenhead 327,470 102 


It was laid down that the exhaust air should be 
discharged at a minimum height of 50ft. above the 
fresh air inlets, which are located in the roofs. None 
of the air openings—exhaust or inlet—is visible from 
the street. Fresh air enters the blowing chambers 
from the roof inlets—Fig. 31—and is drawn by suction 
into the eyes of the fans and expelled into shafts 
which connect with the fresh air ducts in the tunnel. 
The exhaust outlets in the tunnel are connected to 
ducts which terminate in the exhaust chambers, and 
by this means the tunnel air is drawn into the 
exhaust fans and expelled through the towers at the 
highest points of the buildings. The three principal 
elements in each station are the blowing fan chamber, 
the exhaust fan chamber, and the switchgear and 
transformer room. The latter is located on a mezza- 
nine floor between the two fan chambers. 

The fan casings—of which there are four or six in 
each station—are constructed in reinforced concrete, 
Yin. in thickness, finished smooth on the inside. All 
the air ducts within the buildings are also con- 
structed in reinforced concrete, 6in. thick. The fan 
casings vary in overall diameter up to a maximum of 
50ft. and their width varies from 10ft. to 16ft. Two of 
the smaller casings in the Sidney-street building are 
seen in the view Fig. 35. Precautions have been taken 
to prevent the possibility of any nuisance arising from 
noise or vibration, the majority of the buildings being 
situated in important business districts. The driving 
machinery is mounted on concrete blocks which are 
insulated from the structural work of the building by 
layers of absorbent material. This insulation is 
extended to the supports for electrical cables within a 
certain distance of each motor. In the buildings 
located in the more important districts the external 
walls have been constructed in two thicknesses with 
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the operating staff of the tunnels—are simply shells 
to house the blowing and exhaust fans with their 
motors and the electrical switchgear. In Fig. 31 are 
reproduced a vertical section and sectional plan of the 
Woodside building, showing the arrangement of the 
blower and exhaust fans and of the air inlets and 
outlets. These sections are typical of all the buildings. 
Views of the New Quay, Liverpool, and Sidney-street, 
Birkenhead, buildings are reproduced in Figs. 33 and 34 





various protective devices whereby the gear will not 








on page 83. Fig. 32 is a reproduction of the archi- 
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SECTION DD. 


FIG. 30—DETAILS OF EXHAUST SHAFTS AND DUCTS UNDER SIDNEY-STREET VENTILATION STATION 


an insulating space between. All the buildings are of 
steel-frame construction with reinforced concrete 
floors and roofs, and brick or stone-faced walls ; the 
walls of the fan chambers and switchgear rooms are 
faced with white-glazed bricks. 

As the whole of the plant is controlled electrically 
from the control room at the George’s Dock building, 
and no operating staff will be employed permanently 
in the other ventilation buildings, windows have been 
eliminated to assist in the prevention of transmission 
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laid out as forecourts ; stores and workshops for the 
repair of machinery are arranged beneath the fore- 
court on the Brunswick-street side. The George’s 
Dock building and the main street fagade of the 
North John-street station are faced with Portland 


of machinery noise and vibration. The George’s 
Dock building, in addition to being a ventilation 
station, also houses the administration offices and the 
control room. The offices for technical and operating 
staff are arranged on either side of the ventilation 
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FIG. 31—CROSS SECTION OF WOODSIDE VENTILATION BUILDING 


stone in order to harmonise with adjacent buildings. 
All the other ventilation buildings are brick faced. 
We have already referred to the beautiful finish of 
the brick surfaces, and it will be of interest to mention 


station, which is placed in the: middle of the site in 
such a position that the exhaust tower, rising to a 
height of 200ft., is axial with the dome of the Mersey 
Docks and Harbour Board’s headquarters building. 


of the site adjoining the New Quay building, between 
Fazakerley-street and Union-street, is the garage for 
the tunnel cleaning machine, breakdown wagon, 
tower wagon, &c. 

The Woodside station—Fig. 31-—which adjoins the 
river wall of the Mersey, involved the construction of 
heavy foundations and retaining walls before the 
above-ground building could be proceeded with. Th« 
building is supported on a steel framework borne on 
concrete foundation piers carried down to the rock. 


DRAINAGE AND PuMmMPING PLANT. 


We have already mentioned the trap gratings 
placed across the roadway at each portal of the tunne! 
to prevent rain and other water falling on the open 
inclined approaches entering the tunnel. This water 
is collected in a sump under the roadway at each 
entrance, and is cleared at intervals by electrically 
driven pumps discharging into the street sewers. 
The operation of the pumps is automatic, and deter- 
mined by the depth of water in the sump. Two pumps 
are installed at each portal, each pump having an 
output capacity of 250 gallons per minute. 

Water from washing-down operations and other 
drainage or leakage water is dealt with by three 
pumping stations below the invert level at mid-river, 
George’s Dock, and Morpeth Branch Dock respec- 
tively. At mid-river there are three pumps, each of 
500 gallons per minute capacity, and the other stations 
are equipped with duplicate pumps, each of a capacity 
of 300 gallons per minute. The water pumped is 
discharged through pipes carried up the shafts at 
George’s Dock and Morpeth Branch Dock respec- 
tively. All these installations are automatic in opersa- 
tion and controlled according to the quantity of water 














BUILDING, 


FIG. 32--WOODSIDE VENTILATION 
BIRKENHEAD 


in the respective sumps. The quantity of water 
pumped is registered by an instrument mounted on 
the control board at George’s Dock, where also 
indicating lamps on a mimic diagram show by illumi- 
nation when any of the pumps are in operation. 


CONTROL-ROOM. 


The main control-room, situated in the George’s 
Dock ventilation buildings, contains the control 
boards for all the electrical equipment of the tunnel, 
which is not otherwise entirely automatic. The 
equipment of these panels is such that it is possible 
to control completely the whole of the ventilation 
equipment in any one or all of the ventilation build- 
ings ; at the same time visible indication will be given 
to the operator of all happenings of importance in 
these buildings. A mimic diagram of connections 
placed along the top of the control panels gives the 
operator all the information he requires concerning 
the particular switches, transformers, &c., which are 
in commission at any building. In*the control-room 
are also housed the electrical metering equipment for 
the whole system; the water-metering instruments 
for the drainage system ; the apparatus for recording 
the carbon monoxide content ; the ventilation air 
flow quantities; atmospheric visibility; and the 
traffic density. Here are also the main telephone and 
fire system control boards. Indications of correct 
time throughout the system are controlled by a master 
clock in the control-room and reproduced on suitable 
clocks at every important point. 

Carbon Monoxide Analysers.—The apparatus which 
measures and records continuously the percentage of 
carbon monoxide in the atmosphere and automatically 
operates alarm signals if the concentration rises above 
the predetermined value, has been made by the Cam- 
bridge Instrument Company, Ltd. The action of the 
analyser depends essentially upon the heat generated 
when CO and oxygen combine. There are twelve CO 





that the facings are of 2}in. thick multi-coloured wire- 


The two ends of the site adjoining Mann Island and 
cut bricks with 3in. wide flush joints. On a portion 


Brunswick-street not occupied by the building are 


analysers, with the associated equipment of recorders 
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and indicators, two interchangeable sets being installed 
in each of the six ventilating stations. One of the 
two sets operates a local indicator and alarm bell. 
The second analyser set operates an indicator which 
works on the potentiometric principle in the control- 
room. The alarms, when once actuated, continue to 
ring until stopped by the operator in charge in the 
control-room. Under normal conditions the alarm 


ings in Liverpool and Birkenhead and the ventilation 
plant are estimated to cost about £960,000, also 
included in the above total of over seven millions. 
The Engineers.—The engineer responsible to the 
Mersey Joint Tunnel Committee is Sir Basil Mott, 
P.P., M. Inst. C.E., F.R.S., with whom is associated 
Mr. J. A. Brodie, Past-President, Inst. C.E., who was 
Engineer of Liverpool. Sir Basil’s 





for many years City 


eight—-was spent in tunnel construction, largely sub- 
aqueous, in England and America. He began his 
career, in 1896, on the Central London “tube ” 
railway as an assistant to Sir Benjamin Baker and 
Mr. Basil Mott, and with the latter he finished it on 
the eve of the completion of the largest subaqueous 
tunnel yet built. 

Mr. J. F. Hay, 





A.M. Inst. C.K, was resident engimee: 








FiG. 33 NEW QUAY VENTILATION BUILDING, 


should never operate, as the control-room 
operator has under constant observation the CO 
indicators and continuous recorders, and is able to 
control the volume of air inflow so that the CO content 
should never reach the predetermined limit. 


device 


CONCLUSION. 


Statistics and Quantities.-We have already re- 
corded, in the course of our description of the tunnel, 
many of the leading dimensions and quantities of 
work. It will be convenient here to summarise the 
most important of these figures, and to add a few 
additional statistical particulars of general interest: 


Length of roadway, main tunnel, Old Haymarket 
Liverpool, to Chester-street, Birkenhead, including 


inclined approaches, feet : De ie FN Sed rae 11,254 
Length of roadway in New Quay, Liverpool, and 

Rendel-street, Birkenhead, branches, including 

inclined ap roaches, ae . 3,937 
Total lengt th of roadway, including inclined 

approaches, feet ae 15,191 
Length of four-way tunnel (44it. ) including junction 

chambers, portal to portal, feet “ ‘ 10,584 

Length of two-way branch tunnels, ditto, feet 3,216 
Total length of tunnels, feet 13,800 
Total area of roadway surface, square 4 y ard: 54,144 
Traffic capacity of tunnel with four lines of vehicles 

spaced 100ft. apart at 20 m.p.h., cars per hour. $,150 
lime required to —_ bitiings tunnel at 20 m.p.h., 

minutes 64 
Distance between river quay walls on ‘line of tunnel, 

. feet a . . zs 3,784 
Surface area of tunnel lining, square } yards 197,000 
Cotal volume of excavation, cubic yards - 800,000 
Weight of explosives used in blasting rock, Ib. 560,000 
Total weight of C.I. lining in tunnel, tons. . 82,000 
Bolts in C.I. lining, number . 1,000,000 
Caulked joints between segme nts of C.I. lining, ‘miles 140 
Concrete work, cubic yards. . 150,000 


Maximum volume of water pumpe od during ce onstr uc- 
tion, gallons perminute .. 

Total volume of water pumped from workings during 
tunnel construction to October, 1932—33,400,000 


4,300 


tons, or million gallons 7,482 
Permanent lights in traffic tunnels, number 1,600 
Length of lighting cables, miles . 78 

» power miles .. 4-5 


»» 

Control cables, telephone and signal ¢ vables (length of 
actual conductors), miles . . 

Maximum volume of fresh air delivered to tunnel, 
cubic feet per minute 

Maximum volume of fresh air ir exhausted from tunne 1, 
cubic feet per minute . . 

Total capacity of all ventilating fans (5,100 H. P. ) 
cubic feet per minute 


2,500,000 
2,500,000 


10,000,000 


Number of men employed d directly on the tunnel 
works at time of maximum activity 1,700 
Cost of T'unnel._The cost of the tunnel works, 


including the land, but excluding interest charges 
during construction, is about £7,077,800, towards 
which the Government agreed to _ contribute 
£2,500,000. The balance of the cost will be met out 
of loans, the loan charges being provided by tolls 
over a period of years, and out of rates to be levied 
in Liverpool and Birkenhead. The cost of land and 
property acquisition included in the above total is 


LIVERPOOL 





partners, Mr. David Hay and Mr. David Anderson, 
MM. Inst. C.E., have, of course, shared with him the 
responsibility for the design and construction of this 
great undertaking. Mr. Herbert J. Rowse, F.R.1.B.A., 
is responsible for the architectural work of the ventila- 
tion buildings and plazas and also advised the engi- 
neers on architectural matters in connection with the 
tunnel and approaches. Among the other experts 








FIG. 35—REINFORCED CONCRETE FAN CASINGS AND 


who have assisted the engineers on special matters 
connected with design and construction are Dr. J. 8. 
Haldane, F.R.S., and Professor Douglas Hay, 
M. Inst. C.E., on ‘ventilation ; Professor P. G. H. 
Boswell, F.R.S., on geology; Mr. P. J. Robinson, 
M.1.E.E., on electrical matters; and Mr. E. W. 
Monkhouse, M. Inst. C.E., on mechanical vibration. 
Mention should be made at this point of the late 
B. H. M. Hewett, M. Inst. C.E., who from early in 
1926 until his death in November, 1933, was engineer- 
in-charge of the tunnel works. The greater part of 








approximately £800,000. The six ventilation build- 





his professional career—he died at the age of fifty- 








FIG. 34—SIDNEY -STREET VENTILATION -RUILDING, /BIRKENHEAD 


until November, 1930, when Mr. B. H. Colquhoun. 
A.M. Inst. C.E., succeeded him in that capacity. The 
contractors for the major = of the tunnel works 
were Messrs. Edmund Nuttall, Sons and Co., who were 
represented on the works by Mr. P. W. Bertlin. 
M. Inst. C.E., a director of the company. and by Mr. 
E. P. Hambly as agent. 








We are indebted to Messrs. Mott, Hay, and Ander- 





IN SIDNEY-STREET VENTILATION STATION 


MOTORS 


son for permission to publish this account of the 
works, and to Mr. Rowse, Mr. Colquhoun, and the 
principal contractors for information and the use of 
drawings and photographs of the works. 








AccoRDING to the half-yearly statistical report on new 
companies registered in England, issued by Jordan and 
Sons, there were 261 electricity, gas and water companies, 
with a total capital of £2,684,165, and 363 engineering 
companies having a total capital of £8,32 
during the half year ended June 30th. 


2,853, registered 
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Institution of Naval Architects. 
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CT. 


(Continued from page 57, July 20th). 


SESSION B. 


he Session B on Wednesday morning, papers on 
. propeller problems were presented. Sir William 
J. Berry (Vice-President) was in the chair. 

ScREW PROPELLER DEsIGN. 

paper on * The Design of Screw Propellers, with 
Special Reference to the Single-screw Ship,” by Mr. 
G. 8. Baker, was the first to be taken. 

Mr. Baker, who gave a summary of the paper and 
read some extracts from it, said the underlying ideas 
in the measuring apparatus used for the experiments 
were that it should be self-contained on one base, 
that the propeller and shaft should also be @ separate 
unit connected to the measuring unit by an adjustable 
link, and that everything should record automatically. 

With regard to the water gap between consecutive 
blades near the boss, with high camber ratio screws 
having small bosses, he had given the results with a 
six-bladed screw, and when three blades were taken 
out, showing the difference achieved simply by the 
alteration of gap ratio at the boss. 

With regard to the detailed results, the first tests 
were those in which the number of blades varied 
from three to six, and on the face of it, with the 
same camber ratios and the same thickness in all 
the screws, the three and four-bladed screws differed 
little, and there was a falling off in efficiency with 
the five and six-bladed screws. An attempt to clear 
the matter up by altering the gap at the root of the 
six-bladed screw showed a great difference in the 
efficiency, and since then he had been designing five- 
bladed screws for vessels of the type discussed in 
the paper, and securing efficiencies from } to 2 per 
cent. higher than with the three or four-bladed 
screws. The results appeared te justify the state- 
ment that the number of blades could be increased 
with a slight gain in efficiency, provided the blade 
thickness allowed of low camber ratio root sections 
and good water gap. 

The intention of the paper was not to suggest that 
the particular sections he had used were the only 
sections to be used on propellers of the kind dealt 
with, but to indicate the way in which the tests were 
carried out, and the way in which he considered a 
propeller for the class of boat mentioned should he 
designed. 


DISCUSSION. 


Professor Dr. Ing. F. Horn (Germany) said that 
naturally the possibilities of variation of a screw 
design were so enormous that Mr. Baker’s tests 
could not cover the whole field. For instance, in 
the matter of pitch variation, Mr. Baker had restricted 
himself to a pitch which was kept constant over the 
outer range of the blades and diminished towards 
the root. In Dr. Horn’s opinion, this pitch variation 
was the salient point in adapting the screw to the 
special ship form. The radial wake variation had 
to be regarded as a given curve, and he asked if 
there existed a systematic method of making use of 
that curve for getting the most favourable distribution 
of thrust, and, therefore, of pitch, over the blade. 
He had applied himself intensively to that problem, 
and with the aid of a collaborator tests were made 
in the Berlin Tank, the detailed results of which 
were published recently in Schiffbau. Dr. Horn 
discussed the general lines followed in those tests, 
which were applied to two screws, one having the 
pitch reducing and the other increasing towards the 
centre, and mentioned @ method he had used for 
arriving at their efficiencies. He also pointed to the 
differences in the results when a rudder was used and 
when it was not used. 

Dr. Locke, who has been engaged for some years 
on research on aeroplane propellers at the National 
Physical Laboratory, said that within the last few 
weeks he and his colleagues had achieved extremely 
good agreement between theory and experiment in 
aeroplane propellers, even those of very high pitch. 
Agreenent had been obtained with low-pitch pro- 
pellers for some years, and without making any 
allowance for tip loss, but the new results included 
a purely theoretical allowance for tip loss which was 
found to give surprisingly good agreement with 
experiments, even at pitch ratios up to 2-5, which 
he imagined was even greater than was likely to be 
encountered in ship screws. On the other hand, the 
blade width of the propellers with which he had 
experimented was perhaps only one-third the width 
of the blade of the average water propeller. Never- 
theless, his success had made him rather ambitious 
to try the same methods with water propellers, in 
free water. 

Commenting on Mr. to the 


Baker's reference 


improvement obtained by substituting an aerofoil 
section for a circular back section, Dr. Locke said 
that from his experience of aerofoil theory in general 
he would have imagined that possibly the circular 
are section would be equally good for one particular 
working condition or incidence, but that the advan- 
tage of the aerofoil section would lie in its having a 





higher efficiency over a bigger angle range. He 
asked if Mr. Baker’s experiments had borne out that 
suggestion. 

Ing. L. Troost (Holland) said he had obtained 
efficiencies such as Mr. Baker had predicted from the 
results given in the paper, so that he could say with 
confidence that he could apply the propellers Mr. 
Baker had designed. Mr. Troost emphasised, how- 
ever, that results of tests on two propellers with 
and without rudder were somewhat different ; 
therefore, he suggested that Mr. Baker’s results would 
have been still more helpful if a rudder had been 
fitted. Discussing the differences of propulsive 
efficiencies of aerofoil propellers, he exhibited two 
model propellers to which thin white paint had been 
applied, and which he had used for studying the 
streamlines. He was not quite sure that the stream- 
lines on the models were the real streamlines, because 
of the viscosity of the paint, and so on; but on a 
propeller with constant pitch and badly designed 
driving face the streamline on the back made a very 
sudden turn from the leading edge to the trailing 
edge, whereas with a better propeller there was a 
great improvement, the streamlines being much 
more regular, both on the rear and the driving faces. 

Dr. E. V. Telfer was particularly interested in 
Mr. Troost’s description of streamlines generated 
on @ model propeller, because he had recently been 
able to observe the same thing on a cast iron propeller 
on a vessel. Some peculiar markings were made on 
the propeller by the salt water action. On the back 
they were exactly the same as Mr. Troost had found, 
but on the driving face the lines followed cylindrical 
sections, and showed no tendency to expand radially. 
He did not know of a case where the lines on the 
driving face were expanding radially. 

With regard to the paper, he suggested that most 
of the findings from the experiments could be qualita- 
tively predicted from the consideration of the old 
vortex theory in relation to what was known of the 
resistance of an aerofoil. The effect of increasing 
the blade number from three to six was to induce 
@ more negative angle of incidence on the thicker 
camber ratio screws, and the more the angle of incid- 
ence became negative, the worse the blade resist- 
ance ; hence, the efficiency of the screw would drop. 
On the other hand, if the angle of incidence remained 
the same and the drag of the blade was altered by 
tilting, there was improvement. When one halved 
the thick segmental propeller, one induced a very 
much smaller negative angle of incidence, so that it 
became practically positive, and there was an 
improvement in resistarce; but with the aerofoil 
propeller there was no burbling at the bottom, so 
that by halving the thickness of the propeller one 
did not produce any improvement. He did not think 
that gap, in the sense in which Mr. Baker had brought 
it out, had anything to do with the question, but 
rather that most of Mr. Baker’s findings were purely 
concerned with drag effect at low incidence angles. 
He attributed the success of one particular section 
to its ability to avoid burbling at the nose, and 
suggested that if one studied the matter from the 
point of view of burble elimination, one would 
obtain a better explanation than by reference to 
incidence of gap. 

Mr. Baker, replying to the discussion, assured Dr. 
Horn that he was studying closely the results of the 
experiments at Berlin, as published in Schiffbau. 
With regard to the screws Dr. Horn had mentioned, 
one with the pitch reducing at the centre and the 


other with the pitch increasing, he said that the proof 


of the pudding was in the eating, and the difference 
between the propulsive coefficients of the two screws 
was not very great. If the change over, using the 
two different methods, would not produce any bigger 
difference it ought to be possible to reduce the amount 
of work involved in Dr. Horn’s calculation. The 
design of a screw involved the complete measurement 
of the wake around the stern of the boat over the 
whole screw, which meant several days’ hard work. 
The data must be analysed, and then one could 
begin to design the propeller. An investigator in 
Japan (Yamagata) had even made a preliminary test 
to check up. But in designing a propeller for a com- 
mercial firm one could not do that, and the work at 
Teddington was practical to the extent that the ship- 
building industry could be induced to follow it. The 
wake had been measured in detail in three models, 
and it was considered that one could arrive at an 
average for the class of boat dealt with and design 
for the average wake. The reason he did not use 
rudders in his experiments was that he did not like 
to “ mix his drinks ’ ; he wanted to know the results 
of propeller changes, and not the combined effect of 
propeller and fins. Replying to Dr. Locke, he said 
he had not attempted to work out the gap losses on 
a screw propeller, and he doubted whether it could be 
done with an accuracy which was worth the trouble of 
calculation. 

Commenting on Mr. Troost’s experiments, he said 





propeller blade and whirled the blade, one subjected 
that fluid to two forces—a comparatively high centri- 
fugal force due to the rotation of the blade, and the 
wash of the water. In order to obtain a perfect 
streamline one must eliminate the centrifugal force, 
so that only the.wash of the water affected the posi- 
tion taken up by the paint; that caused a rather 
serious defect in Mr, Troost’s streamline experiments. 


CAVITATION, 

The second paper in Session B was on * Propeller 
Cavitation Studies,’’ by Lieut.-Commander Kell. 

The Author, presenting the paper, said it was merely 
a record of observations in the variable pressure water 
tunnel at Washington during the past two years, and 
an attempt to describe the different types of cavitation 
observed on the models. For reasons of clarity, the 
cavitation occurring was classified into three types. 
There was first that which occurred on the face, and 
which was called face cavitation. Then there were 
the two types occurring on the backs of the models. 
and in order to avoid confusion the first was called 
leading-edge cavitation, which developed with 
increasing speed until it finally covered the entire 
section ; the second was called “‘ burbling.”’ 

Since the paper was prepared trials had been mad« 
on a destroyer in order to observe what happened at 
full scale. He had not had time to analyse the results. 
but there was one apparent confirmation of the tunne! 
results, é.e., that the particular tests propellers useci 
developed leading-edge cavitation, and as the speed 
increased the cavitation developed as expected. At 
the maximum speed it was quite well developed, but 
there was no apparent effect on the efficiency of thc 
propeller. Both the thrust and the torque of the full- 
scale propellers were tested, and it was confirmed that 
leading-edge cavitation could be present to a ver) 
great degree without affecting the efficiency of the 
propeller. That was not true of burbling. 

There were two avenues for inaccuracy in the test» 
described in the paper-——the estimation of the radius 
of the propeller at which the first cavitation becam« 
apparent, and the speed of advance at which it 
occurred. It was apparent that Lerbs’ equation could 
beaccepted for the present as a dangerline, below which: 
we should, in all probability, be free of cavitation. 
It did, however, represent a good margin of safet, 
below the speed and thrust at which the propeller 
efticiencies would be affected by cavitation. 

DIscussION. 

Captain J. C. Hunsaker, discussing some work 
carried out during the last two years at the Massa- 
chusetts Institute of Technology, to determine the 
inherent mechanism of cavitation, said it seemed out 
of the question to do that with turbine runners or 
propellers, and they had applied a technique used on 
the aeronautical side in order to reduce the problem 
to an elemental form. They had used two profiles in 
a pipe which was water filled, with a Venturi-like 
nozzle, and forced water through them at varying 
velocity, temperature, and air content; there were 
means for observing the distribution of pressure along 
the axis, and there were glass sides and means for 
viewing and photographing the phenomena occurring. 
With this technique they had found that the distri- 
bution of pressure was @ significant factor. 

Mr. G. S. Baker expressed indebtedness to the 
author for his descriptive notes on cavitation and 
commented on the support he was receiving from the 
United States Government, in that a destroyer was 
fitted to carry on observation work. With regard to 
the point that the tunnel in America was of the open 
jet type, so that one could see inside it, Mr. Baker 
pointed out that the new water tunnel at Teddington, 
which was of the closed jet or continuous section 
type, could be illuminated just as well as the open jet 
type, so that one could see quite as well. The most 
interesting part of the paper was that in which experi- 
mental data were plotted in terms of a cavitation 
index, and lift coefficient for the sections of the test 
propellers at which leading-edge cavitation or 
burbling was first observed. Mr. Baker sug- 
gested that the camber ratios and blade widths of 
these sections should be given for the radius at 
which burbling began. Further, seeing that the 
blade section was known and its slip angle, he asked 
why one should not use the correct Kj, value instead 
of one computed from the not completely accepted 
Eggert formula. The data, as they stood, gave the 
impression that higher Kj, values could be sustained 
by circular back sections than with the aerofoil 
sections used--which was not altogether consonant 
with his own experience. For his own purposes he 
used aeronautic values, but standard data of this 
kind were very badly needed. 

Herr H. Lerbs (Germany) said the tests carried out 
at Hamburg had shown that face cavitation alone, if 
sufficiently developed, led to diminution of efficiency. 
He was very interested in the author’s systematic 
measurements concerning the influence of dissolved 
gases in the water upon the screw forces. At Hamburg 
measurements had been made on different screws 
in fresh tap water, which was very full of air. He had 
measured thrust depending on time at constant values 
of vacuum and number of revolutions, and always 
the thrust had increased with increasing time, until 
ultimately a constant value was obtained and could 
always be reproduced. That time depended, naturally, 


that if one applied a viscous fluid such as paint to a| on vacuum. 
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Lieut.-Commander Kell, replying to the discussion, 
said that Herr Lerbs was in agreement with Admiral 
Taylor, that face cavitation was detrimental and must 
be avoided. The work in the tunnel at Washington 
had led to the other conclusion, but the results were 


open to correction. Probably the presence of face 
cavitation affected only a small part of the total 
thrust, and it might be that the instruments used 
were unable to detect the differences. 


PROPELLERS IN OPEN WATER. 


The last paper in this session was on ‘* The Effect 
of Inclination, Immersion, and Scale on Propellers 
in Open Water,’”’ by Dr. De Santis. 


DISCUSSION. 


Ing. L. Troost (Holland) said it was interesting 
that the work on screws of different scales had pro- 
duced results entirely different from those obtained 
formerly by other investigators; with bigger dia- 
meters the author had obtained efficiencies lower than 
those obtained with screws of small diameters. He 
asked for the author’s opinion as to why the increas- 
ing of the scale of his propellers had given results 
entirely different from those of Dr. Kempf in 1927. 

Mr. G. 8. Baker said that when screw propeller 
tests were begun at the Laboratory the axes of the 
shafts were inclined exactly as they might be on a 
ship, but that practice was given up because the 
carrying frames influenced the results, and it was 
extraordinarily difficult to measure their resistance. 
Since the effect of the inclination would be compara- 
tively small, it was thought that the effect of the 
carrying frame might be greater than the effect of the 
inclination. He asked how the author had got rid of 
the influence of the carrying frame, so as to produce 
results with the rather close degree of accuracy 
necessary to prepare the diagrams given in the paper. 

Dr. J. F. Allan found the paper rather upsetting, 
as did Dr. Troost, from the scale effect point of view, 
as the results obtained by the author appeared to be 
in direct contradiction to what we had come to 
expect. He believed the general conclusion had been 
that the influence of scale effect showed itself by a 
rising tendency in the thrust curve and a rising 
tendency also in the torque curve, but to a lesser 
degree in the latter, so that there was a rising tendency 
in the efficiency curve. He asked if the author could 
suggest why he had found so marked a diminution 
in the torque curve. The steadiness of the thrust 
curve appeared to indicate that he had got beyond 
the scale effect region, and it led one to imagine that 
there might be some discrepancy in the measurement 
of the torque. 

With regard to the inclined screw, he recalled that 
some years ago at Dumbarton some tests were made 
in which an inclination of 6 deg. was used, the shaft 
rising towards the propeller, and the diminution of 
efficiency was about 44 per cent. over the working 
range of slip; that diminution of efficiency was to 
the extent of about one-third due to loss in thrust 
and two-thirds. due to increased torque. That sub- 
stantially corroborated the author’s investigation. 
But he did not think one could ignore that, for 
4} or 5 per cent. was a serious consideration. 

Dr.-Ing. F. Gebers (Austria) mentioned some work 
carried out in the Vienna tank with inclined pro- 
peller shafts, and said that the influence of certain 
degrees of inclination was not very great. The results 
had not yet been published, but he suggested it 
would be a good thing to publish them. 

The author intimated that he would reply to the 
discussion in writing. 


SESSION A. 


The final session of Session A was held on Thursday 
morning, July 12th, when Sir Archibald Denny 
presided. 

The first paper presented was entitled ‘‘ Model 
Experiments of the Combined Effect of Aft-body 
l‘orms and Propeller Revolutions Upon the Propulsive 
Economy of Single-screw Ships,’ by M. Yamagata 
(Teishinsho Tank, Tokyo). 


PROPULSIVE ECONOMY OF SINGLE-SCREW SHIPS. 

The scope of this paper is confined to a description of the 
combined effect of frame line shapes of after body and propeller 
revolutions upon the propulsive economy of single-screw ships. 
The author describes and gives the particulars of some tank 
tests made with four 6-metre models of 120-metre ships, and 
gives a detailed account of the models and propellers and the 
resistance, wake, and self-propulsion tests. From the summary 
of the tests the following conclusions are drawn :— 

(a) Both the attainable speeds and propulsive coefficients at 
3000 S.H.P. for the same revolutions quickly increase at first 
and then gradually fall off with the increase of the vertical 
prismatic coefficient of the aft-body. 

(6) As the propeller revolutions increase the optimum vertical 
prismatic coefficient of the aft-body becomes smaller, though 
the rate of the decrease is not remarkable. Therefore, in order 
to obtain the highest propulsive economy, the shape of the 
aft-body frame lines should be determined. taking the revolu- 
tions into consideration. 

_ (c) The adoption of large slow-running propellers always 
improves the propulsive performance considerably. 

_ (d) The measured thrust deduction fractions, which range 
from 0-17 to 0-23, do not show the regular change with the 
variation of the shape of the aft-body frame lines or propeller 
revolutions. I think this is probably due to the inagnitied effect 
on this fraction of small experimental errors in resistance and 
thrust measurements. But it seems to be possible to point out 
that this fraction does not materially change with the variation 
of propeller revolutions over the range from 100 to 160 per 
minute, and first diminishes and then increases with the increase 
of the vertical prismatic coefficient of the aft-body. 

The author draws attention to the fact that these conclusions 
cannot be absolutely true, unless all the propellers employed 








were the optimum under the given conditions. Experience has 
shown, he says, that the propellers designed by the method 
described may be generally said to be quite close to the optimum, 
though, strictly speaking, they may not be the optimum. 
Therefore he believes that the above conclusions can apply 
approximately to all ships similar to those dealt with in the 
present research. He further emphasises that resistance tests 
need not be made for single-screw full-lined ships, because the 
E.H.P. measured can scarcely give us any reliable data for 
judging their propulsive performances, Hence it seems to be 
preferable that such resistance tests should be replaced by the 
preliminary self-propulsion tests described in the paper. 


Discussion. 


Dr. G. Kempf (Germany), after commenting on 
the special difficulty of carrying out experiments 
on single-screw ships, said that in Germany certain 
experiments showed very clearly how the flow on 
the after body might be set up and create a vortex, 
that vortex, with full-line single-screw ships of certain 
sections, having a diameter of nearly the depth of the 
ship. 

Mr. G. S. Baker asked why the author had been 
able to obtain a propulsive coefficient of 0-91 when 
the maximum given in his (Mr. Baker’s) own paper 
on the preceding day was 0-75 or 0-76. In the first 
place, said Mr. Baker, it must be borne in mind that 
his paper dealt with a case in which the revolutions 
were fixed at 80 for 12 knots, whereas M. Yamagata 
had used the whole range of revolutions, from 50 
upwards. Further, his own tests were made without 
any rudder or fin, whereas the present author had 
done everything to get the best fin effect, to have a 
perfectly smooth rudder, and to have everything at 
the rear of the boat nicely smoothed off. Again, the 
author had carried out his’ tests by the method 
common on the Continent, without any allowance 
for weather, sea, or appendages, whereas in his own 
case the opposite was done, and the thrust loading 
in his case was about 30 per cent. higher than the 
thrust loading given by the author. Thus, consider- 
able modification of the author’s figures was necessary 
before they could be compared with the figures in 
his own paper. Another issue raised by this paper 
was what was the correct design of a propeller ? The 
author tacitly assumed that the whole story had been 
learned as regards the effect of changes from U shape 
to V shape section in the aft-body, when Kempf’s 
vane wheels had been fitted and the distribution 
of the wake had been measured, and that then it was 
possible to design on the basis of aerofoil data and the 
wake that had been measured. If that were so, perhaps 
the author could say why there was a difference of 
as much as 11 per cent. in efficiency in the case of 
different screws of the largest diameter designed 
under apparently identical conditions. It would be 
interesting to know where that 11 per cent. came from. 

Dr. H. M. Weitbrecht, whose remarks in German 
were translated by Dr. E. V. Telfer, emphasised that 
whilst the author’s results were comprehensive in 
themselves, they only referred to one definite scale 
of model and, therefore, he personally would hesitate 
to carry the conclusions to the ship. There were a 


vast number of scale effects taking place, and before 


it was possible to treat the whole family behaviour 
of the tests in the paper, the influence of the scale 
effect would have to be systematically examined. 
Comprehensive work in that connection was being 
carried out in Berlin at the present time, and the 
results would be published in due course. 

Dr. E. V. Telfer, referring to Mr. Baker’s comments, 
suggested that even the additions which Mr. Baker 
had mentioned would not bring his figures up to the 
high values of the present paper. He was inclined 
to think that the high propulsive coefficient in the 
present author’s case was due to the particular form 
that had been developed. 

Mr. M. P. Payne (R.C.N.C.) said there had been 
very little experience at Haslar with such full cargo 
ship forms as those dealt with in the paper, apart 
from a series of experiments made some seventeen 
years ago, when, in particular, modifications of the 
after-body fullness were tried. It was then found 
that with the fuller runs there was a large increase 
in weight, but the propulsive advantage of that was 
generally offset by a decline in screw efficiency. 
As a result, the net propulsive efficiency came to 
depend to a large extent on the augment of resistance, 
which factor, as in the present paper, was found less 
sensitive to fullness of run than the weight. In the 
Haslar experiments wakes as large as 100 per cent. 
and hull efficiencies of the order of 1-6 were obtained. 
Despite such favourable results, however, it was 
found impracticable with the model and propeller 
variations tried, in the limited time then available, 
to obtain propulsive coefficients more favourable 
than 0-65 at the corresponding revolutions of the 
ship’s propellers. In the author’s experiments 
the propulsive coefficients ranged from 0-65 to 0-9, 
but the more favourable figure was associated with 
very low revolutions, and. it was possible these could 
not be worked to in practice. In that connection, 
Mr. Payne asked the author to give particulars of 
the performance of the propellers which he tried in 
open water. 

Professor T. B. Abell, referring to the plea which 
he made in his own paper on the first day of the Con- 
ference for uniformity of technique im self-propelled 
model experiments, said there could not be a better 
argument in favour of it than the discussion on the 
present paper. There was much discussion and waste 
of time in trying to reconcile the results of different 
experiments when the actual technique varied so 











considerably. It was as important to have a uniform 
technique as it was to have a uniform presentation 
of the results. 

Mr. W. R. G. Whiting said that in spite of the 
niceties and intricacies of discussion of the subject, 
when the whole matter was examined it would be 
found that for three of the four models with a range 
of vertical prismatic coefficient between 876 and 948 
there was at any given revolutions per minute no 
commercial variation of efficiency. It seemed that 
it was possible to design the after end of a ship over 
a very wide range of form, and as far as that paper 
went, there was nothing to indicate any serious loss 
in efficiency in going from one form to the other. 
That was particularly true at high revolutions. On 
the other hand, a vitally important matter was the 
loss of efficiency which must be expected when fast 
running machinery was placed in the ship, and it 
seemed that the revolutions imposed by the machinery 
makers was of greater importance than any variation 
in the after end of the vessel. 

The author indicated his desire to reply in writing 
to the discussion. 


SociaL Events. 


On the afternoon of Tuesday, July 10th, the 
members of the party and their ladies made a special 
trip on the Lower Thames. The vessel chosen was the 
new motor launch m.v. ‘‘ New Dagenham,” which 
was boarded at Westminster Pier and proceeded 
down the river. The King George V, the Royal Albert, 
and the Victoria docks were visited, and the sight ot 
busy shipping was much enjoyed. The same evening 
a reception was given by H.M. Government at Lan- 
caster House, where the guests were received by the 
Rt. Hon. Sir Bolton Eyres-Monsell, the First Lord of 
the Admiralty, and Lady Monsell. 

On Wednesday a special luncheon was given to 
members of Council and the foreign delegates by 
the Chairman and Committee of Lloyd’s Register 
of Shipping at the offices of the Society in Fenchurch- 
street. Sir George Higgins welcomed the guests 
and Lord Stonehaven replied. In the afternoon 
a visit was paid to the Royal Naval College at 
Greenwich, the journey being made from Westminster 
Pier on the steam launch ‘“‘ Grand Duchess.” The 
party was received by the Admiral President of the 
College, Vice-Admiral Sir Barry Domvile, and 
Professor G. A. R. Callender gave a most fascinat- 
ing lecture on the history of Greenwich College, which 
was greatly appreciated. Professor Callender, it 
may be recalled, is the new Director of the National 
Nautical Museum, which is to be opened in Queen’s 
House. Tea was served in the College, and after 
inspecting the Painted Hall, the Chapel, and the 
laboratories and museum, the party returned to 
London. 

The Institution banquet was held at Grosvenor 
House, Park-lane, on Wednesday evening, when 
there was a large attendance of guests and 
friends. The President, Lord Stonehaven, was in the 
chair, and the evening was characterised by the 
friendly and international character which had 
permeated the whole meeting. The President pro- 
posed the loyal toasts, ‘* The Sovereigns and Heads of 
Other States ’’ and ‘‘ The Memory of William Froude.” 
In proposing the toast of ‘* Our Guests,”’ Lord Stone- 
haven spoke of the presence of representatives from 
many foreign countries, and in welcoming them 
alluded to the very wide character of the Institu- 
tion’s work, which, he said, swept away international 
frontiers in pressing forward that scientific develop- 
ment which was necessary for the progress of 
humanity. Response to this toast was made by 
Monsieur Emmanuel Rousseau, the President of the 
Association Technique Maritime et Aéronautique of 
France, and General Rota, of the Rome National 
Tank. Both speakers stressed the value of the 
pioneer work of William Froude and the happy 
relations which had always existed between the 
Institutions of Naval Architects and similar bodies 
in other countries. The somewhat unusual mono- 
syllabic toast of ‘‘Ships” was wittily proposed by 
the Rt. Hon. Lord Macmillan, and Admiral Sir 
Ernle Chatfield, the First Sea Lord, appropriately 
replied. After the dinner had ended, an oppor- 
tunity for further conversation and for dancing was 
provided, which contributed to make a notable even- 
ing among the many, both at home and abroad, which 
have been arranged by the Institution. 


(To be continued.) 








THE London and North-Eastern Railway Magazine for 
July mentions that in the Victorian Age nobody gave 
much thought to perpetuating the early history of railway 
structures and buildings by tablets and foundation 
stones. Yet the bridges and viaducts were often bold and 
pleasing in design. Far from destroying the beauty of 
the valleys they span, in most cases they seem to add to 
the general charm of the countryside. Mr. John Miller, 
engineer of the North-Eastern area, L. and N.E.R., is, 
therefore, seeking, in a modest way, to increase the interest 
of the traveller by recording on a simple tablet the essential 
facts connected with the building of the principal bridges, 
in lettering which ean easily be read as the train passes. 
The bridges so far commemorated in this way are the 
Victoria Viaduct over the Wear ; the Royal Border Bridge 
at Berwick, and the King Edward Bridge at Newcastle. 
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The British Canning Industry. 


By A. E. WILLIAMS, F.C.S. 


a this country one of the most rapidly developed 
industries of post-war years is that of the canning 
of fruit and vegetables. Originally the industry was 
founded in France in 1804 by Nicholas Appert, who 
established a business which is still in existence. In 
the ensuing years—right through the nineteenth 
century—a little canning was done in Great Britain, 
but in America the industry was developing rapidly, 
and at the present time has reached enormous pro- 
portions. In 1926 an organised effort was made to 
expand the British canning industry, and in 1927 
the output was 7,840,000 cans of fruit and vegetables, 
whilst in 1932 it had increased to over 100 million 
cans. The report of the National Canning Council, 
submitted to members at the Annual Convention at 
Bristol in October, 1933, shows that the number of 
canning factories im England and Wales rose from 
seventy-two in 1932 to eighty-two in 1933; and 
that many other factories were in course of erection. 
For 1932 the output was 600,000 cewt. of canned 
fruits and 1,000,000 ewt. of canned vegetables. The 

















FiG. 1—SYRUPING MACHINE 
export of British canned produce is also steadily 
increasing. Thus, when one considers that ten years 
ago the number of modern canning factories in this 
country could be counted on the fingers of one hand, 
while the number is now approaching one hundred, 
the progress made is truly remarkable. Besides 
assisting agricultural production. the industry pro- 
vides employment for thousands of mechanics and 
other workers in the manufacture and manipulation 
of the machinery and plant concerned, as well as in 
the making of the tin-plated cans. 

Although the successive stages in the process of 
canning vary slightly in accordance with the par- 
ticular product being dealt with, those concerned 
with canning proper may be set out as follows :— 

(1) Washing and Grading cleanses and grades the 
fruit or vegetable into appropriate sizes, thus assist- 
ing the filling of a given weight of fruit, &c., into a 
specific size of can. Generally, the larger cans are 
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filled with larger fruits, and the smaller cans with the 
lesser sizes. In this way it is possible to fill the cans 
with approximately the correct weight of fruit, and 
maintain the required proportion of fruit and syrup 
(sugar solution). 

(2) Steam Blanching consists of steaming the pro- 
duct before canning, with the object of expelling air 
and gases from the interior of the product, which, if 
allowed to remain, would give rise to oxidation and 
corrosion in the can. It also serves in some cases to 


soften the fruit and obviate shrinking after canning. 
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(3) Filling and Syruping comprises tilling the cans 
and adding syrup, or, in the case of peas, &c., brine. 
Very delicate fruit must be filled into the cans by 
hand, otherwise it is damaged. In filling, about 
tin. space is left at the top while the contents are hot ; 
when cool, this gives a space of about gin., but as the 





layer of jointing material, on its outer groove. The 
sealing of the cans is perhaps the most important 
stage of the canning process, as even a slight leakage 
of air will spoil the contents of the can. 

(6) Sterilising and Cooling can with modern plant 
be done in one operation. Sterilisation consists of 
heating the sealed cans, sometimes called the cooking 
operation, in a retort to a temperature varying 
according to the type of fruit or vegetable being 
canned ; with some of the latter the temperature 
may have to be as high as 120 deg. Cent. in order to 
destroy the bacteria present. The cans are then 
cooled to a temperature of about 32 deg. Cent., when 
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indentation of the lid occupies about }fin., the final 
space is about Jin. when cool. This space is neces- 
sary to allow for expansion when the sealed can is 
heated above normal temperature ; it also provides 
room for any gaseous products formed after sealing 
of the can. A can filled completely would be liable 
to bulge or leak in a hot atmosphere owing to internal 
pressure. 

(4) Exhausting serves the two-fold purpose of driv- 
ing out any air which may still be contained in the 





Fic. 3--Disc TYPE EXHAUSTER 


they are passed to the packing department for 


labelling. 


WASHING, GRADING, AND BLANCHING. 


The type of machine employed for washing and 
grading naturally varies according to the kind ot 
produce being handled. In the case of delicate fruits, 
such as strawberries, &c., the grading and cleansing 
is done by hand ; but more robust products, such as 
beans, &c., may be washed and graded by 
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can, and also of displacing the layer of air at the top 
of the can with steam emerging from the hot contents. 
The can is then sealed while hot, so that when cooled 
down the space occupied by the steam becomes a 
partial vacuum. In exhausting, one of the methods 
adopted is to cause the filled cans, still open, to pursue 
a circuitous route through a tank of hot water, at a 
temperature of about 90 deg. Cent., whereby the can 
contents are heated to about 80 deg. Cent., thus 
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Fic. 4-—-Disc TyYyPE EXHAUSTER 


machinery. A weak salt solution is used tor the 
grading of peas, &c., the brine being circulated con- 
stantly by a centrifugal pump, and passed at one 
point through a sieve to free it of entrained matter 
from the produce. Grading for size may be carried 
out by passing the product over a reciprocating 
separator or through a revolving drum, the surface 
of which is made of perforated sheet metal. Grading 
for quality is based on the density of the product. 
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FIG. 2—-ELEVATIONS AND PLAN OF SYRUPING MACHINE 


giving off water vapour. In this condition they are 
lidded and sealed immediately. The older method 
of exhausting the air was first to seal the cans, then 
punch a small hole in the lid, heat the can to produce 
steam, and finally seal up with a blob of solder. The 
newer method is, however, quicker and more efficient. 

(5) Sealing the cans is done directly after exhausting, 
the machine used being designed to place the lid in 
position and to seal it down in two operations. To 
facilitate the making of a tight joint between can and 
lid, the latter either carries a thin rubber band, or a 








The product is in this case introduced, under specific 
conditions, into a salt or other solution of definite 
strength. The heavier portion sinks whilst the more 
buoyant part of the batch floats. The two grades 
can then be removed by mechanical means. 
Blanching is not applied to all products, some of 
which, after the preliminary picking and grading, 
are already in the proper condition for canning. 
With products such as peas, the blanching treatment 
removes resins, acidity, and soluble substances 
which would be liable to form acids after canning. 
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The quality of the water used in the blancher is 
important as regards its action on the produce. 
Water for blanching is, in many cases, chemically 
treated, its suitability for the produce being deter- 
mined in terms of pH values. The blancher is often 
a closed horizontal cylindrical vessel, filled to about 
one-third with boiling water, the product being passed 
through the cylinder by a spiral conveyor, the speed 
of which may be adjusted to suit the produce being 








FiG. 5 SEALING OPERATIONS 


treated. Thus, the passage of the product through 
the blancher may occupy anything from about 
three to twenty minutes, according to requirements. 


SYRUPING AND EXHAUSTING. 


Assummg. that the preliminary treatment has 
been accomplished, the product is next filled into 
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in contact with the liquid are made of acid-resisting 
bronze. The syrup pan is of Monel metal, and in its 
base there is a series of spring-loaded soft rubber 
valves, arranged to operate on machined bronze 
seats. 

From the syruping machine the filled cans pass 
direct to the exhauster, a typical example, built by 
Food Machinery (M. and P.), Ltd., of which is shown 
in Figs. 3 and 4. The plant consists of a tank con- 
taining water heated by a steam coil. In the tank is 
arranged a series of revolving discs, and by an 
ingenious arrangement of guides, the cans of produce 
are made to pursue a circuitous route through the 
tank of hot water. When in operation the tank is 
closed by a sheet steel cover flanged at the edges to 
fit water-seal channels on the tank side. A cover is 
also fitted totally enclosing the bevel driying gears. 
The discs are arranged in three submerged double 
rows extending the full length of the tank, and con- 
nected by an inclined single row to the higher level 
dises at the inlet and outlet of the tank. Each line 
of discs from the centre towards either end 
independently driven through bevel.gears centrally 
mounted on a superstructure extending across the 
tank. The guides conducting the cans through the 
water are made of flat steel bar, rigidly held by cast 
iron supports mounted on the dise spindles in a 
manner to form a continuous can-path through the 
tank. To ensure steady and uniform heating, the 
machine is fitted with an adjustable automatic 
temperature control. When starting up from cold, 
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quick heating is facilitated by means of a by-pass 
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FiG. 6 STERILISING AND COOLING MACHINE 


cans automatically if it is of a robust nature, 
and by hand in the ot delicate fruits. 
The filled cans then pass to the syruping machine, 
an example of which, built by Food Machinery 
(M. and P.), Ltd., Park Works, Manchester, 
illustrated in Figs. 1 and 2. This machine, which 
works on the “no can, no fill ’’ principle, is specially 
designed to fill cans automatically with syrup (or brine) 
to a predetermined level without damage to the 


case 


is 





FIG. 7—PRESSURE COOKER 


product or cans. The cans, after filling with fruit, pass 
through guides on to the receiving disc of the syruping 
machine, which automatically transfers them, by 
means of a worm feed and star wheel, in a continuous 
stream on to the revolving filling stations. A series 
of tables lifts the cans, allowing the open edges to 
make contact and maintain the soft rubber syrup 
valves in the open position until the cans are filled. 
Afterwards, the cans are lowered and passed on to 
the discharge disc, where they are transferred to the 
next unit in the canning line. All parts of the mathine 











which allows the steam to be admitted direct into the 
submerged heating coil. 


CAN SEALING. 

The filled cans pass direct from the exhausting 
plant, and, while still hot, are fed into a double 
seaming machine, such as is built by the Metal 
Box Company, Ltd., 28, Kingsway, London, W.C.2. 
This type of machine is fully automatic and has an 








can from slipping. The seaming or air-tight closing 


of the can is done in two operations. In the first a 
pair of specially shaped hard steel rollers—which 
rotate in roller bearings and are mounted directly 
opposite each other—pass round the upper edge of 
the can and, as shown in Fig. 5, roll the down- 
wardly projecting edge of the lid inward towards the 
can, so that the lid edge is tucked loosely under the 
downwardly projecting rim of the can. Movement 
of the can is prevented by a chuck which descends 
on to the lid and holds the can firmly on the serrated 
base plate. The can is automatically transferred 
to another similar base plate, again being held in 
position by a chuck, whilst a second pair of shaped 
rollers complete the seaming operation by squeezing 

















Fic. 9 -PRESSURE COOKER 


the loosely folded edges tightly together, as shown 
in Fig. 5. This pressure, together with the presence 
ot a thin coating of harmless solution on the edges 
of the lid, makes a perfectly air-tight jomt., The 
face of the seaming chucks on these machines is made 
to exact measurements, both as regards thickness and 
angle in order to produce a correct double seam. A 
specific size of chuck, which is mterchangeable in 
the machine, is required for each particular size of 
can handled. It is necessary to inspect the seaming 
rollers at least once daily to make sure that the 
shaped groove remains smooth. Should a roller 
bind during the day’s run, the groove may become 
rough or have flats worn in it, which will not only 
affect the double seam operation, but will also tend 





FiG. 8--PRESSURE COOKER, 


output of about 100 cans per minute. As the can 
enters the machine, an end or “ lid ”’ is automatically 
fed towards it, and, if necessary at this stage, the 
end can be marked or coded. The end is placed in 
position on the can and pressed down gently before 
the can and end reach the clinching unit, which is 
built into the machine and performs an operation 
which is a preliminary to the double seaming process. 
When the can reaches the first of the two seaming 
operations, it. is motionless, and rests upon a base 
plate, the surface of which is serrated to prevent the 














INLET MECHANISM 


to remove the surface of tin from the double seam, 
causing it to rust. The grease used for lubricating 
the roller bearings of the seaming rollers has to be 
capable of withstanding the high temperature and 
the effects of hot brine vapours, &c., from the cans. 
To drive the machine about 3 H.P. is required. 
Another type of seaming machine is made by J. 
Rhodes and Sons, Ltd., Grove Ironworks, Wakefield. 
In this machine the filled cans from the exhausting 
plant are fed on to a revolving disc, and as each can 
is carried under a stack of lids a lid is simultaneously 
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carried forward. by a special slide. The lidded can 
then passes on toa slowly revolving platform with a 
serrated surface, the movement of which automatically 
stops when the can is directly under a shaped 
chuck, which presses the lid firmly into position. 
Simultaneously, a series of steel rollers passes over 
the whole circumference of the lid edge, curling it 
under the rim of the can. These rollers are made so 
that they may be reversed, thus doubling their life. 
A further series of steel rollers then presses the lid 
and can edges tightly together. Immediately the 
chuck holding the can rises, the rotary platform 
carrying the can is set in motion and passes the can 
through guides out of the machine. Cans varying 
both in height and diameter may be handled in the 
same apparatus. 

A lighter type of can-closing machine is also made 
by Messrs. Rhodes, which is especially useful in the 
smaller canning factories or for handling small lots 
of various sizes of can to save interrupting the regular 
output of the bigger machines. This machine is semi- 
automatic, bemg constructed on the same principles 
as the heavier type. It is operated by treadle gear 
and fed entirely by hand. An experienced operator 
can seal thirty cans per minute on it. 


STERILISING AND COOLING. 


Sterilising or “‘ cooking” of the: product follows 
directly after the closing of the cans. Some varieties 
of produce may be effectively sterilised by heating 
to @ temperature of 100 deg. Cent. or less, so that 
treatment in hot water at the required temperature 
in @ non-pressure vessel is all that is necessary. A 
machine for the continuous sterilisation and cooling 
of the canned product, made by Food Machinery 
(M. & P.), Ltd., is shown in Fig. 6. The main tank in 
which the cooking operation takes place is con- 
structed of steel plates. The rotating elements and 
spiral can guides are of rolled steel and cast iron con- 
struction. A safety feed device throws out any cans 
improperly fed to the machine, thereby allowing the 
canning lines to operate without interruption. The 
cooking period may be adjusted to suit varying 
requirements by allowing the cans a definite distance 
to travel through the hot water, the temperature of 
which is controlled automatically. According to 
the desired cooking period, the appropriate discharge 
door is opened in the side of the vessel, and the 
interior conveyors are adjusted to discharge at this 
door. The cans are thereby fed on to a runway 
which conveys them to the cooling tank in the rear. 
In this vessel they are cooled to about 32 deg. Cent. 
by being slowly conveyed through cold water. 

Many products, in order to effect complete sterilisa- 
tion, require a higher temperature than can be 
obtained in an open vessel containing boiling water. 
These products must be treated in a closed vessel 
and under pressure. In the older types of pressure 
cookers the cans were conveyed through the vessel 
on their sides. This procedure not only requires a 
longer period to attain the maximum temperature 
throughout the contents of the can, but is more 
liable to damage the produce than the newer system. 
In the newer method the cans remain always in an 
upright position, and when passing through the 
steriliser are caused to rotate. Thus the head space 
in the top of each can is maintained in the same 
position and excessive friction of the produce against 
itself is avoided. A complete cooker and cooler 
embodying this idea is illustrated in Fig. 9, the 
cooker being on the right. This plant is built by Food 
Machinery (M. & P.), Ltd. Its ingenious feed table 
and inlet valve mechanism to the cooker are shown 
more clearly in Figs. 7 and 8 respectively. The hot 
cans from the sealing machine are passed auto- 
matically on to the feed disc, which delivers them to 
the elevator leading to the inlet valve. If by any 
chance a can is improperly placed in the elevator, a 
safety device at once stops the elevator without 
interfering with any other part of the plant. From 
the elevator the cans enter the cooker through a steam- 
tight rotary valve, built to operate with economy and 
safety under high temperature. The loss of steam 
through this valve is so small that a “‘ cracked ” 
valve in the steam supply line is sufficient to furnish 
enough heat to maintain the required temperature 
in the steriliser. On entering the steriliser the cans 
are carried downwards in an upright position by a 
reel and spiral. The spiral is riveted to the boiler, 
whilst the reel is made to revolve slowly and advance 
the cans through the spiral path. Each can travels in 
a separate pocket, and all cans travel their length 
with each revolution of the carrying reel. The boiler, 
or body of the cooker, is built of jin. steel plate, 
welded throughout, and has manholes both at the 
side and at the bottom to facilitate cleaning and 
inspection. Control of temperature in the cooker is 
automatic, and a recording thermometer registers the 
actual temperature used. Steam is admitted to the 
cooker through open coils, and normally the pressure 
in the vessel does not exceed 25 Ib., equivalent to a 
temperature of about 130 deg. Cent. Having traversed 
the full length of the cooker, the cans are passed out 
at the base of the vessel through a steam-tight rotary 
valve, and a transfer valve carries them into the 
cooler. This vessel is of similar dimensions to the 
boiler and has the same reel and spiral equipment, but 
is filled with cold water and is open at the top. The 
pressure of the column of water above a can entering 
at the base equalises the excess internal pressure in 





the hot can. As the cans move upwards through the 
water their contents are cooled, thus reducing the 
internal pressure, whilst at the same time external 
pressure is proportionately reduced, since the height 
of water above the can gradually decreases. Thus, 
when the interior state of the can changes from 
pressure to partial vacuum, its normal condition 
when cool, all water pressure has disappeared from 
the exterior. In this way the unsightly bulging of 
cans and leakages caused by internal pressure are 
avoided by balancing the internal pressure with the 
external pressure. A simple can extractor removes 
the cooled cans at the top of the cooler, whence they 
proceed by runway to the warehouse. 








SIXTY YEARS AGuv. 





MILITARY aeronautics, so far as this country is concerned, 
may now be regarded as having attained its sixtieth 
birthday although, doubtlessly, earlier events than the 
one we are about to describe might be quoted to support 
an argument thet it is still older. The use of balloons by 
the French during the siege of Paris in the Franco-Prussian 
War aroused considerable interest in military circles and 
led in this country to the establishment of the War Office 
Balloon Committee. That body seems at first to have 
taken a somewhat theoretical interest in its subject. At 
any rate its earliest practical experiment was not carried 
out until the end of July 1874. In our issues of July 24th 
and 31st of that year particulars of this experiment were 
given. It was designed to test apparatus for steering 
balloons which had been invented by Mr. C. A. Bowdler, 
“a gentleman of scientific pursuits.”” The invention had 
been under the consideration of the War Office for the 
past two years and on a model scale in a still atmosphere 
within doors was said to have shown that with its aid 
balloons could be navigated in any required direction. The 
apparatus consisted of a canvas rudder mounted to turn 
about a vertical axis and a very light sheet iron fan or 
propeller mounted on a horizontal axis immediately in 
front of the rudder and rotated at 600 or 700 revolutions 
a minute by hand-operated multiplying gear. A similar 
propeller mounted on a vertical axis and capable of being 
rotated by the same hand gear was disposed beneath the 
rudder and was intended to cause the balloon to ascend 
or descend without the discharge of ballast or gas. The 
balloon, lent by Mr. Coxwell, a well-known aeronaut, had 
a capacity of about 60,000 cubic feet of gas. The pro- 
pellers were only 3ft. in diameter. The experiment was 
carried out on July 25th 1874 at the Royal Arsenal, 
Woolwich. It seems to have attracted much local interest. 
An engraving of the ascent which we reproduced shows a 
considerable concourse of civilians—including ladies—and 
military gentlemen—including general officers on horse- 
back. The aeronauts made the ascent attired in frock 
coats and silk hats. They were Major Beaumont, R.E., 
acting as official reporter, Mr. Coxwell and Mr. Bowdler 
and were accompanied by a sergeant of the Royal Engi- 
neers. The first portion of the experiment consisted of a 
test of the vertical propeller. The balloon was carefully 
balanced and held captive by a rope. When the vertical 
propeller was worked hard a decided effect, we recorded, 
was produced, a rate of ascent of nearly 50ft. per minute 
being attained in spite of the fact that as the balloon rose 
it had to lift more and more of the ground line. This 
portion of the experiment was brought to an abrupt con- 
clusion by the breaking of the vertical propeller gear. 
Thereaf.er the balloon was liberated for a test of the hori- 
zontal steering equipment. We did not record what 
results were obtained but it is evident that they were 
slight. A hand propeller, we pointed out, might produce an 
effect that would be just appreciable on a still day but 
power of a totally different order would be required to alter 
the course of a balloon in a wind blowing at twelve or 
more miles an hour. We would be glad, we said by way 
of conclusion, to see something of greater promise tried in 
the fair and thorough way in which Mr. Bowdier’s gear 
had been tested. 








ANNEALING FURNACES FOR STEEL. 

TEMPERATURE variations in the heating chambers 
of electrically heated furnaces for annealing steel are only 
about 24 deg. Fah., as against 200 deg. in furnaces heated 
by gas, according to a paper read before the American 
Association of Iron and Steel Electrical Engineers. 
Further, high temperatures at the gas burners cause 
irregular heating of the work under treatment. The 
annealing of silicon-steel sheets in a protective atmosphere 
of hydrogen in electric furnaces is increasing, and from 
16 to 20 tons can be annealed in 72 hours, requiring 200 
kilowatt-hours per ton, as against 150 with ordinary 
sheets. Similarly, high-carbon and low-carbon coiled 
strip require 188 and 131 kilowatt-hours per ton respec- 
tively for annealing at 1200 deg. A new design of furnace 
for continuous annealing of thin strip steel, 30in. wide, 
provides for a travel of 60ft. per minute, or the treatment 
of 50 tons per day. With a counterflow system of heat 
recovery, this furnace, at 1300 deg. Fah., will require 
about 65 kilowatt-hours per ton. Another plan for con- 
tinuous heating is to place single-end batch furnaces side 
by side, with a rapid handling equipment, so as to form a 
multiple-unit continuous producing plant, of which only 
the number of units required need be operated. In a tube 
type of gas-fired annealing furnace, vertical alloy tubes are 
arranged along each side of the furnace, with their ends 
extended through the walls. Each tube is fired separately 
by a gas burner at the bottom, with exhaust at the top. 
Heat transfer to the stack of steel sheets is by radiation. 
In this way the time for heating and soaking is said to be 
reduced by 40 per cent. Other advantages claimed are 
positive control of heating and cooling cycles, and of heat 
distribution, shorter heating cycles, and low fuel costs. 
In the electric furnace, temperature control is effected by 
automatic devices actuated by a pyrometer. Distribution 
of the heat depends upon the design of the furnace, and is 
quite independent of the temperature control equipment. 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of cur 
correspondents.) 


LOCOMOTIVE POOLING. 


Srr,—In- your editorial in the issue of June 29th you 
express the following view : 


* As both the steam locomotive and its driver ar 
distinctly individualistic, the best results can only bx 
obtained by personal knowledge of, and interest in 
individual engines by individual crews; this cannot 
be obtained by pooling, and, in consequence, othe 
methods designed to increase mileage run withoui 
parallel increase in cost should be studied.” 


This somewhat sweeping statement appears to have beer 
based not so much upon ascertainable fact, as wpon thi 
inadequate data given in the “ Railway Congress Associa 
tion Bulletin,”’ April, 1932. May I express regret that 
THE ENGINEER, as a leader of thought, appears to acquiesc« 
in a comfortable acceptance of what is for the progressive 
locomotive running man and progressive railway manage: 
anything but a comfortable position ? 

(2) You refer in particular to ‘“‘ the experience of some 
C.M.E.’s, especially on foreign service, that the con 
siderably extra mileage run per diem by pooled engines 
when in actual service has been countered by the time 
lost on increased repairs, and that coal consumption, as 
well as maintenance costs, have undeniably risen” 
but I would venture to suggest that you have not ade 
quately exerted your influence, for you have failed to 
emphasise that these *‘ undeniable’? phenomena have 
not been (with a very few exceptions) supported by facts 
and figures. 

(3) Owing to the climate and the incidence of sickness 
at certain seasons of the year, the expedients you suggest 
are largely out of the question in India. They have been 
tried, together with a number of similar half-hearted 
measures directed towards the same end—more miles 
per day per locomotive in use. 

(4) The history of pooling in this country has not 
been altogether a happy one. But I think it can be 
demonstrated that the trouble has not been pooling so 
much as ill-advised attempts to superimpose pooling 
upon existing one man, one engine (or similar) methods, 
and a too ready acquiesce in detail design that complied 
with time-honoured convention, but cannot satisfy modern 
requirements. It has been easy to blame pooling. 

(5) I will not attempt here to give facts and figures in 
support of my conviction that pooling has come, and come 
to stay, on its practical and financial merits. Such 
figures, necessarily, can apply only to the individual 
railway. But it may interest some of your readers to 
know that very shortly a report may be published through 
the Railway Board (Government of India Central Publica- 
tion Branch) showing a number of specific results that 
have followed a large-scale experiment on one of the 
trunk railways in this country. Other information will 
be found in the first and second Pope Committee Reports 
recently published (available from the same source), 
and in recent ‘ Proceedings ” of the Institution of Loco 
motive Engineers. 

(6) The problem is essentially one calling for a whole- 
hearted and courageous breaking away from accepted 
practice, and a far greater insistence upon detail design 
from the mileage and servicing points of view. In these 
respects the automobile designers have left locomotive 
designers far behind, largely, no doubt, because of the 
insistence by the owner-drivers (who correspond to 
locomotive running men) on an elimination of weaknesses 
(which you so tactfully refer to as “ distinctly individual- 
istic ’), which should be no more tolerated in a locomotive 
than in a motor car. 

(7) Enormous strides in the practice of locomotive 
pooling have been made in U.S.A. and Canada during the 
last ten years, and although even in these countries there 
has been to an extent a lack of the essential data to which 
you refer, there has certainly been a clearer conception 
of the mileage and servicing aspects of design than in 
some other more conservative countries. 

(8) It is a question of knowing or guessing. I believe 
that you would be doing railways a great service if, 
through your influence, attention could be focussed upon 
the necessity for collecting such cost and performance 
data as would enable administrations to decide authorita- 
tively upon future policy. R. C. Case, 

Deputy Agent (Organisation), 
Great Indian Peninsula Railway. 
Bombay, India, July 16th. 


[We welcome Mr. Case’s letter, and would remind him 
that in our leader we recognised, tacitly at least, that 
pooling, or some equivalent system, had ‘‘ come to stay.” 
That pooling has its defects can hardly be denied, and we 
are confident he will agree with us that it is only by openly 
admitting and discussing those defects that their removal 
will be accelerated.—Ep. THE E.] 








THOSE who believe that canals can play a useful part 
in the inland transport of this country may find support 
in the fact that the London, Midland and Scottish Railway 
recently made the official announcement that the L.M.S. 
railway-owned canals carried 20,000 more tons in the 
first five months of the present year than in the corre- 
sponding period of 1933. The Railway Returns showed 
that that company carried over 1,000,000 tons by 
canal in 1932. 
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Railway and Road Matters. 


” 


the “Twickenham Ferry 
boats to be engaged in the Dover-Dunkirk train ferry 
has arrived at Dover. The dimensions of these boats 
were given in this column of our issue of March 16th last. 


Tue first of the three 


APTER thirty years’ service with the Crown Agents 
for the Colonies, Major Charles E. Williams, the Chief 
Inspecting Engineer, retires on August Ist. Major 


Williams, is the present President of the Institution of 
Locomotive Engineers, 

\NOTHER railway-worked air service will be brought 
into use on July 30th. It will connect with the Plymouth, 
Cardiff, Birmingham, and Liverpool services at Birming- 
ham, and serve Bristol, Southampton, and Cowes. There 
will be two services in each direction daily, and the com- 
plete journey will occupy two hours. 

As recorded herein the Southern Company’s electrifica- 
tion to Sevenoaks was opened, on the Swanley Junction 
route, as far as St. Mary Cray on May Ist. It is now hoped 
to carry the work very shortly the further 3 miles to 
Swanley Junction, On the extension southwards from 
Orpington, vid Knockholt, there is the formidable task of 
the equipment of Polhill tunnel, 1 mile 849 yards in length. 


‘aE general managers of the railways met the repre- 
sentatives of the men’s trades unions on Friday, July 
20th, as to a restoration of the cuts of 5 per cent. made in 
Mareh, 1931, but the result was unsatisfactory to the 
latter parties. The line taken by the companies is not 
known, but it may be pointed out that, whilst the improve- 
ment in the natignal finances may have justified the 
partial restoration of the cuts made in the pay to civil 
servants, the reductions in the railwaymen’s wages were 
based on the companies’ net revenue in 1930, which 
was £9,000,000 higher than that of 1933. 


THe breach of a very important rule led to the serious 
collision of July 28th, 1924—ten years ago—at the Hay- 
market Station, Edinburgh, L. and N.E.R. The rule was 
then No. 40, but in the present edition of 1933, it is No. 39, 
and provides that when a signalman is not in a position 
to lower his starting signal for an approaching train he 
must keep his home signal *‘ on” until the train has been 
brought quite or nearly to a stand. The object of the 
rule is obvious; it is to ensure that the driver shall not 
be misled by the home signal being “ off *’ when he sights 
it into thinking that the starting signal is also in his favour. 
Not only was that irregular action done by the signalman 
at Princes-street Gardens box, but, unfortunately, the 
driver, who was on the down south line, caught sight of 
the down north line signal, which was “ off ’’ for a train 
on that line, and proceeded through the tunnel into 
Haymarket Station, and his train collided with another 
passenger train, killing five people. 


On Tuesday, July 24th, it was announced by Sir 
Dawson Bates, the Minister of Home Affairs in Northern 
Ireland, that the Government had decided to adopt the 
general principles contained in Sir Felix Pole’s recom- 
mendations on the co-ordination of rail and road traffic. 
The Government, Sir Dawson stated, had come to the con- 
clusion that the only practicable method of achieving the 
object it has in view is to bring the two systems of trans- 
port into partnership, with a common financial interest, 
and to get them to work together instead of against one 
another, so that the best features of both may be used in 
one system. A Road Board is to be created which will 
absorb all enterprises carrying passengers and goods for 
hire on the public roads. This will include railway road 
vehicles, but not taxi-cabs nor for the time being the under- 
taking of the Belfast Corporation. A Joint Standing 
Committee will be formed, consisting of an equal number 
of representatives of the railways and the Road Board, 
which will be charged with the duty of co-ordinating the 
road and rail services and of preparing a comprehensive 
scheme for maintaining efficient and convenient services, 
and the charges to be made. The gross traffic receipts of 
the Road Board and the railways will be pooled, and 
divided on an equitable basis. Independent tribunals 
will be provided to deal with safeguards and to assess fair 
compensation for undertakings absorbed by the Road 
Board. The necessary legislation will, it is understood, 
he introduced next spring. 

THe leader on “ Railway Working in Fog,” which 
appeared in our issue of June 15th, has received further 
support by the report by Lieut.-Colonel Woodhouse on 
the collision of March 28th last between the two portions 
of the 10,25 p.m, express from King’s Cross on the south 
side ‘of Doncaster. In our previous notice we were more 
concerned over the difficulties of signalmen in fo 
weather ; on this later occasion the trouble lay with the 
enginemen. The f fog on the night in question commenc d 
to gather about ight, and the fogmen were sent for 
between 12.30 and 12.45. The first man required for the 
signals concerned in this accident arrived at 1.50, and the 
last at 3.5. The collision occurred at 1.52. The driver 
of the first portion had great difficulty in finding his way, 
and at last stopped at the fifth of a series of seven signal- 
boxes approaching Doncaster, and sent his fireman to the 
box. hearing that the road was clear he proceeded 
and had just passed the seventh box—South Yorkshire 
Junetion—when his train was run into by the second 
portion. The latter train was double-headed and its 
leading driver experienced some difficulty as to seeing the 
signals. He, moreover, was handicapped by an im: _— 
knowledge of the road, and, further, he apparently 
misled by the fireman's asking “Have we got ‘hea 
all right ?” and “‘Are we all right ?” into believing that 
that man said that the signals were all right. Colonel 
Woodhouse reports that it is difficult to avoid the con- 
clusion that @ contributory cause of the accident was the 
driver’s limited knowledge of the road. The night of the 
collision was the seventh time that he had worked north- 
wards from Grantham to Doncaster in charge of a train, 
and only the second time that he had done so by night. 
It is considered that automatic train control would have 
averted the accident, and that colour-light signals would 
probably have been visible at the short range then avail- 
able. Detonator-placing machines, whereby the signalmen 
can put a fog signal on the line by means of a lever in the 


Notes and Memoranda. 


In a new method of oil exploration suggested by Pro- 
fessor Sokoloff, of the Moscow Oil Institute, that of gas 
surveying, an instrument takes soil air from a low depth 
and enables the surveyor to detect the presence of oil under 
subsurface. This new method was applied for the first 
time in the region of Akhlovo (Grozneft), where the results 
proved the success of the experiment. 


A new method of making hollow drill steel has been 
adopted in Sweden. Instead of the usual procedure of 
drilling a hole in the billet and filling it with sand previous 
to rolling, a rod of austenitic steel is inserted in the hole. 
When the billet is rolled with this rod in it, the rod reduces 
the same as the billet, and it is easily;withdrawn from the 
finished product. In addition, says Iron Age, there is 
much less difficulty in maintaining the concentricity of 
the hole. 


In a large factory in the U.S.A. considerable difficulty 
was experienced in machining threads ona fibre component. 
A die head was used, but breaking or chipping occurred, 
and the job would not pass inspection. The regrinding of 
the chasers and the use of various lubricants failed to solve 
the problem. Eventually, says Machinery, it was ascer- 
tained that the fibre was stored in the stock-room high up 
near the ceiling, and, in consequence, became very dry. 
By putting the material out of doors overnight, so that 
it took up a certain amount of moisture, it was found that 
perfect threads could be cut. This simple expedient might 
well be tried in other cases where the machining of fibre 
proves troublesome. 


At the request of the Aeronautics Branch of the U.S. 
Department of Commerce, the Bureau of Standards has 
been investigating the causes of failures of aircraft pro- 
pellers. The Bureau has come to the conclusion that 
fatigue failures of aircraft propellers, which occasionally 
occur, are due to resonant vibrations of the propeller 
or the propeller-engine assembly. A research paper 
describing an instrument to be mounted on the end of 
the engine shaft for determining the engine speeds at 
which dangerous vibrations occur, has been issued. The 
instrument has been tested on the propeller vibration 
apparatus at the Bureau of Standards, and arrangements 
have been made for trying it on an aeroplane. 


THe American Institute of Steel Construction, in 
conjunction with the Ohio Engineering Experiment 
Station, is making an investigation of the design of tall 
buildings to resist wind, The testing will be done on a 
steel model of the frame ofa fifty-five-storey building. 
Weights applied to the framework will represent the force 
of a 70-mile gale. Gauges will be used to measure the 
effect of the ‘‘ wind ” load just as if the frame were actually 
part of a building. This model, which is one twenty-fourth 
actual size, differs from any that have been constructed 
in the past in being entirely of steel, and in having 
columns, not cut out of a flat sheet as in previous models, 
but built up into H sections, just as they would be in the 
structure itself. 


THE water-retaining capacity, transverse and com- 
pressive strengths, absorption, volume changes, and moduli 
of elasticity of fifty mortars, and the absorption rate, 
moisture expansion, and transverse and compressive 
strengths of six makes of brick have been studied, and 
the results given in a recent research paper of the United 
States Bureau of Standards. Also, fifteen of the fifty 
mortars were used with the six makes of brick in tests 
of brick-mortar assemblages. The data indicate that 
the water-retaining capacity of mortars and absorption 
rate of bricks were of primary importance in obtaining a 
good bond. The possible effects of brick and mortar 
properties on strength of bond in tension, bond durability, 
transverse strength of brick beams, and compressive 
strength of brick piers are discussed in the paper, 


RECENT tests in the metallurgical division of the National 
Bureau of Standards, Washington, have indicated that 
internal stresses set up by rolling in “ 1050 ”’ carbon steel 
tie rods for aeroplanes, can be very largely removed by 
heating 30 min. to 600 deg. to 700 deg. Fah. This heat 
treatment, says Iron Age, does not lower the mechanical 
properties of the material very materially. In stainless 
steel tie rods, about 50 per cent. of the internal stress can 
be removed by heating 30 min. at 900 deg. Fah. After 
this treatment, the mechanical properties are said to be 
considerably higher. After heating at a temperature of 
900 deg. to 1000 deg. Fah., however, the resistance to 
corrosion, as shown by the boiling nitric acid test, decreases 
sharply. The temperature control in heat treatment of 
this material would therefore have to be very carefully 
controlled to obtain an appreciable relief of internal stress 
without impairing the corrosion resistance. It is probable 
that the presence of titanium or columbium often recom- 
mended as a “ stabiliser ” in the stainless steel may allow 
higher temperatures to be used. 


A Firm known as Metallics and Non-Metallics, Ltd., 
which was incorporated early this year with the principal 
object of operating a deposit of sodium sulphate at 
Ingebright Lake, in’ Saskatchewan, has developed an 
interesting apparatus for drying the material. The dryer, 
described as follows in the Chemical Trade Journal, is to 
be placed on the slope at the edge of the Ingebright 
deposit, and will serve as an elevator as well as a dryer. 
It consists of a large tube, with a number of rotors, running 
at high speed, inserted along the bottom. The sodium 
sulphate is finely ground and fed on‘to the first rotor at 
the lower end of the tube, which throws it upwards 
against a baffle board. This board deflects the material 
down on to the next rotor, and the process is repeated. 
In this manner the powdered sodium sulphate follows a 
zig-zag path up the tube. Heated air enters the tube at 
the rotors and passes up the dryer to a settling chamber, 
from which it is exhausted by a fan after the sodium 
sulphate has been removed by a system of baffle boards 
and curtains. The dryer was tried out experimentally 
on plant scale size, and gave very satisfactory results. 
The water content of the sodium sulphate was reduced 
from 56 to 10 per cent., and once the water has been 
brought to that percentage, it is possible to produce 
the anhydrous product with less than | per cent. water by 





signal-box, are also recommended. 





direct heating methods. 


Miscellanea. 


Coa exports from this country for June were valued 
at £2,825,000, an advance of £360,089 over May. 

Ir is proposed to construct a deep-water harbour at 
Port of Spain, Trinidad, at a cost of about £1,000,000. 


A CRUDE benzole recovery plant is to be installed at the 
works of the Stockport gas department, at a cost of £3000. 


A CONCRETE wharf at Puerto Armuelles, on the Pacific 
Coast, which cost the Panama Government £60,000, was 
destroyed by the recent earthquake. 


Ar the Summer Meeting of the Whitworth Society on 
July 17th and 18th, Mr. Charles Day took the presidential 
chair in succession to Mr. E. R. Dolby. 


IMPROVEMENTS to the approaches to London docks, 
with new bridges and a new road from Bridge-road to 
West India Dock-road, are to be constructed at a cost of 
£133,000. 

THE River Wear Commissioners have approved a scheme 
for the provision of an oil bunkering installation at the 
new deep-water quay at Sunderland. The cost is to be 
borne by the Sunderland Corporation, who will take two- 
thirds of the revenue and the Commissioners one-third. 


ACCORDING to the New Jersey Public Utility Informa- 
tion Committee, says the Electrician, the electricity supply 
industry in the U.S.A. has 24 million customers, 20 million 
of whom are families. Since 1913 the national average 
charge for electricity has declined by more than 22 per 
cent. 

THE capacity of the United States steel mills in ingots 
reached a total of 69,390,625 gross tons in 1933, according 
to figures announced by the American Iron and Steel 
Institute. This is an increase of 1,191,449 gross tons, or 
1-7 per cent., over the previous year, and is the largest 
capacity ever reported for the industry. 


Work is to begin in Natal on the electrification of the 
main line railway between Durban and Volksrust, with 
an extension from Ladysmith to Harrismith. It is expected 
that the work will take twenty months, and by then Natal 
will have 400 miles of electrified main line, the second 
longest electrified section. in the world, the longest being 
one of 440 miles in the U.S.A. 


Tue London and North-Eastern Railway Company is 
embarking upon an extensive scheme of modernising the 
Tyneside electrified area, which was first put into operatioa 
thirty years ago. Two additional sub-stations and special 
rails have already been installed and a large proportion of 
the rolling stock is to be replaced. It is proposed to 
build approximately ninety vehicles of various types on 
modern lines. 

In his report on the economic and trade conditions in 
Australia for 1933, Mr. R. W. Dalton refers to the decline 
in production of black coal, production of which in 1932 
reached 8,544,108 tons, compared with 10,365,319 in 1929, 
and an estimated production of 7,050,000 tons in 1933. 
From 1931 to 1933 the export trade in cargoes of coal from 
Newcastle, New South Wales, slumped from 343,000 to 
209,000 tons. 

THe increased industrial activity prevailing is well 
exemplified by the growth in steel production throughout 
the world, says a note in Machinery. The four largest 
producing countries—the United States, Germany, the 
United Kingdom, and Russia—had an aggregate monthly 
average output of 2,512,000 tons in 1932 and 3,673, 900 
tons in 1933. For the first five months of this vear the 
figure increased to 5,036,700 tons. 


THE recently issued survey of the motor industry of 
1933 in Great Britain says that considerably more than 
1,000,000 persons are still employed in the manufacture, 
maintenance, and operation of motor vehicles in Great 
Britain, while the employment of many others is dependent 
on the consequent distribution of ancillary work. In 
1933 private cars and taxis produced numbered 220,775, 
and commercial vehicles 65,508, The number of motor 
vehicles in use in the United Kingdom in 1933 was 
1,738,972. 


Wuart is claimed to be the largest installation of elec- 
trode steam boilers in the world has recently been installed 
by the Ontario Paper Company, at Thorold, Ontario, 
Canada. This plant comprises three 30,000-kW, three- 
phase steam generators, giving approximately 90,000 Ib. 
of steam per hour. Supply is obtained from the Ontario 
Hydro Commission, from Queenston generating station, 
at 11 kV and stepped down to 6600 volts for use in the 
electrode boilers. Each of the steam generator .tanks is 
1lft. 6in. diameter and 25ft. high. 


AN estimate of the iron ore resources of Germany has 
been made by Mr. E. Kohl, and the results published in 
the Archiv fiir Lagerstétten-Forschung. According to this 
estimate, first-grade and second-grade deposits now total 
about 720,000,000 tons, of which the Iseder district is 
computed to have 135,000,000 tons of ore, the Siegerland- 
Wied area a total of 98,000,000 tons, the Salzgitter area 
100,000,000 tons, the Lahn and Dill area 67,000,000 tons, 
Baden 60,000,000 tons, Thuringia 80,000,000 tons, and 
Bavaria 44,000,000 tons. In addition, there are third- 
grade deposits for which no estimates are advanced, 
except that these are probably very considerable. 


Two coal seams have been located near Selischarowo, 
between Leningrad and Moscow, and close to three railway 
lines. According to a note in the Iron and Coal Trades 
Review, one seam is 2ft. thick and the other 10ft. thick, 
both being at a depth of about 160ft. The coal is of the 
boghead type, with a calorific value of 3500 to 3700 
calories, and an ash content from 24 to 28 per cent, 
Shafts are to be sunk shortly. The coal won will be con- 
veyed to Leningrad by canal, and is expected to cover the 
bulk of the requirements of Leningrad and the surrounding 
area. The Dombarowski coal deposits in the Central 
Volga region discovered a short time ago are estimated 
at 240,000,000 metric tons, and the first shaft is about 
to besunk. At Prokopjewsk, in Western Siberia, a number 
of new collieries are expected to start production next 
month, one colliery alone being estimated to produce 








2,000,000 tons of coal per annum. 
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SMITHFIELD-STREET BRIDGE—PITTSBURGH 


(For description see page 93.) 
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ABOVE:—VIEW OF THE -BRIDGE BEFORE RENEWAL OF THE FLOOR 
BELOW :—BRIDGE STRIPPED FOR RENEWAL OF FLOOR 
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ALUMINIUM FOR BRIDGE WORK. 


WE commend to the attention of engineers an 
article on the reconditioning of an old American 
bridge, which appears on page 93 of this issue. 
With ever-advancing speeds and increasing loads, 
bridges which were built forty or fifty years ago are 
hecoming inadequate, and their strengthening or 
renewal is an imperative necessity. On the rail- 
ways this class of work is practically continuous, 
and at the present time the reconstruction of road 
bridges to meet the demands of motor traffic is 
receiving particular attention. Any method 
which may be instrumental in decreasing the 
cost of renewals, or which may reduce the 
time spent upon them, merits careful con- 
sideration. Furthermore, what is done to-day 
for repair work may be the means of introducing 
into practice new methods or materials of 
construction. That has happened in the case of 
engineering welding by modern methods. Originally 
employed for the mending or replacement of 
broken parts, fabrication by welding has now 
become a recognised and established method of 
building up structures formerly made in the 
foundry, whilst in bridge and ship building and in 
steam boiler construction it is successfully chal- 
lenging riveting. Bearing in mind, then, the 
direction not uncommonly taken by the introduc- 
tion of new materials and methods, the American 
work to which we allude may prove to be of excep- 
tional importance. 

The Smithfield Bridge in Pittsburg was built of 
steel and wrought iron in 1882. It had two over- 
water spans of 360ft. each, composed of two fish- 
belly trusses at 25ft. 8in. centres. The roadway was 
freely suspended from the trusses. In 1890, to 
meet increasing traffic, a third truss was erected 
outside the existing spans, increasing the total 
width by 20ft. 8in. Twenty-one years later further 
enlargement became necessary, and the upstream 
trusses were moved outwards 4ft. 6in. At the 
same time, in order to suit the tramway rails, part 
of the flooring was remodelled, but on one half of 
the structure the original flooring system of 1882 
was maintained. This decking was of timber, 
built up to a thickness of llin., which cost a great 
deal for annual maintenance, and was, further- 
more, @ perpetual fire-hazard. In 1926 a careful 





analysis confirmed the fear that the bridge was 
being overstressed by the increasing traffic on a 
deteriorating structure. Measures to strengthen 
it had therefore to be undertaken, but, naturally, 
they increased the dead load. In 1932 the con- 
dition had become so serious that a further sys- 
tematic investigation was made. It showed that 
substantial repairs of the trusses would have to 
be carried out at once, and that the timber floor- 
ing would have to be renewed. This work would 
render the bridge fit to carry the present live load, 
but it would leave the dead load at least as great 
as before, and would provide little or no margin for 
further increase of traffic. Hence the problem 
arose whether it would not be possible to decrease 
the dead load by replacing the heavy timbers with 
a lighter construction. It is at this point that 
the work becomes interesting. As the result of 
representations made by an aluminium firm, it 
was decided to replace the bridge floor with mem- 
bers designed as if steel were to be employed, but, 
in fact, to use a new heat-treated aluminium alloy 
with an ultimate strength of 58,000 Ib. (say, 26 
tons), a yield point of 35,000 lb. (say, 16 tons), 
and an elongation on 2in. of 20 per cent. The 
methods of fabricating this material and of riveting 
it in place are fully dealt with in our article, and 
need not be detailed here. These operations 
seem to have presented no great difficulty, and the 
renovated bridge is now carrying safely much 
greater loads than before, and is estimated to have 
a useful life of at least twenty-five years. The 
work cost 276,436 dollars and the structural 
aluminium alloy 192,000 dollars. The saving in 
weight is perhaps the most striking figure, for it 
amounted to over one ton per lineal foot of the 
bridge, or 751-5 tons in all. 

This, as far as we have been able to ascertain, is 
the largest bridge undertaking in aluminium that 
has yet been carried out. It has afforded engi- 
neers an opportunity to gain experience in the use 
of aluminium on a large scale, and as the months 
go by will provide invaluable data concerning the 
behaviour of the new material under onerous con- 
ditions. Regarded as an experiment in bridge 
building, we suggest that its importance cannot 
be overrated. It is true that the aluminium alloy 
is not employed for the principal parts of the 
structure, but a beginning has been made which 
may lead to greater developments. For the time 
being, however, it is sufficient to consider the 
advantages for replacement work which are pre- 
sented by a material far lighter than steel, yet 
having qualities but little below those of that 
material. Unfortunately, we have no figures to 
show what the relative cost of replacement in steel 
would have been, and it cannot be estimated from 
the respective weights alone. It is certain, how- 
ever, that the work was costly, yet in this case it 
was economical, for the question lay between 
reducing the dead load of the existing bridge or 
building an entirely new structure. A new bridge 
would have cost 1,935,000. dollars; the total 
contract price for the reconditioning as carried out 
was 276,436 dollars, so that the city of Pittsburg 
has been saved well over a million and a half 
dollars by the enterprise of its engineers. 


Road Accident Statistics. 


THERE has just been issued by the Minister of 
Transport a statement showing the number of 
persons reported to have died or to have been 
injured as a result of road accidents in each police 
district of Great Britain during the sixteen weeks 
ended June 30th last, during the week ended 
July 7th, and during the week ended July 14th 
respectively. The figures are also arranged by 
counties. Inthe sixteen week period there was an 
average of 130 deaths per week ; during the week 
ending July 7th, 180 deaths; and during that 
ending July |4th, 143 deaths. The statement, 
of course, is in no sense an analysis of the reason 
for road accidents, since it only offers figures in the 
state in which they were collected. Little in the 
way of profitable deductions can be made. 
The fact that in sixteen weeks the average weekly 
death roll was less than that in the following two 
weeks has no significance, except to suggest that 
as the summer advanced more vehicles appeared on 
the road—an already familiar fact. Nor will 
anyone believe that because there were during 
sixteen weeks 177 fatalities in Yorkshire and only 
eight in Huntingdonshire, it is necessarily more 
dangerous to drive in the first-named county than 
in the other. By comparison of these figures with 
those of population for the same districts, it 
might be possible to estimate whether one town 
was more dangerous than another. But, in truth, 





the figures as they stand have a melancholy 








value as propaganda rather than utility as a 
basis for reasoned conclusions. For the purposes 
of those who are attempting to reduce the 
appalling annual death roll the figures must be 
further analysed, and the resulting statistics be 
published in one of the periodical reports. 


It is in the derivation of conclusions from 
statistics that it is so fatally easy to fall 
into error. One of the necessary require- 


ments: before any reasoning can be based on 
collected figures is that the investigator shall know 
how the statistics have been compiled. For it 
may, for the sake of illustration, be supposed that 
certain semi-finished goods are assigned to the 
category of manufactured articles in one country 
and recorded as raw materials in another. - Then, 
were not due allowance made for the difference of 
treatment, quite incorrect conclusions might be 
drawn from a comparison of the statistics of the 
two countries. By reason of their arrangement. 
the road accidents reports of Great Britain are 
particularly liable to be misinterpreted. No one, 
it is true, would be so foolish as to regard it as 
a proven fact that there was more careless driving 
in the summer than in the winter just because the 
figures show a greater number of accidents in 
July than in December. But when in the Report 
on Fatal Road Accidents during 1933, issued some 
weeks ago, the following sentences can be found, it 
is excusable if the uninitiated draw an erroneous 
conclusion: “‘ About 4 per cent. of the drivers 
involved [7.e., in accidents] were women. From 
figures taken in six representative areas it would 
appear that about 12 per cent. of all persons hold- 
ing driving licences are women.’ Were the com- 
pilers of the report overcome by gallantry? Or 
did they really believe these figures proved women 
to be safer drivers than men, as the contiguity of 
the two sentences suggests? If it was realised 
that the figures might give rise to an erroneous 
impression, why was not a word of warning in- 
cluded later? For as they stand it is clear they 
have no meaning. Is the average annual mileage 
that a woman drives the same as that of a man ? 
We do not pretend to know, but it is obvious that 
the relationship has a very important bearing on 
the figures. The majority of women drivers are 
probably in charge of private cars, for they are 
seldom to be seen driving commercial or public 
service vehicles, and the front seat of motor 
bicycles appeals but little to the feminine mind. 
Is the private car safer or less safe from accident, 
on a mileage basis, than other vehicles? It is 
necessary also to have an answer to that question. 
The proportion of women drivers involved compared 
to the number holding licences may be interesting 
as directing attention to the question of the relative 
safety as drivers of males and females. But it 
provides no answer to the question. Only from 
figures worked out on a vehicle mileage basis 
can problems of that kind be solved. The 
latter remark applies with equal force to many 
of the other figures in the accidents reports: 
Without a knowledge of the mileage travelled, it 
is impossible to compare the figures of one week 
with those of another ; nor the relative immunity 
of one type of vehicle as compared with another. 
Much of the value of the reports is thereby lost. 
and the opportunity for misconception to arise is 
heightened. 

Before the first of the accident reports was issued 
we appealed to the Government to make some kind 
of analysis with the object of obtaining facts upon 
which remedial legislation might be based. Perhaps 
it was hardly within the field of THE ENGINEER to 
make that appeal. But we did so on the ground 
that scientific investigation of the problem of 
accidents was a necessity. So now that the task of 
analysis has been taken in hand, we criticise the 
result from a scientific standpoint, and with a full 
knowledge of how much well-compiled statistics 
may be made to reveal. The analyses already 
undertaken have proved the value of the work. 
They have, for instance, indicated that the postu- 
lated reckless motorist, the cause of most fatal 
accidents, exists only in the smallest numbers ; 
and that drunkenness and drugs are very minor 
causes of accidents. A number of such straight- 
forward conclusions can be drawn from the reports 
already issued. The proof that it is the pedestrian 
who is the chief sufferer on the roads has had its 
repercussions in new traffic regulations. But 
there is much relevant information that has yet 
found no place in these reports. What, for instance, 
was the condition of the brakes of vehicles involved 
in accidents ? Toronto, in Canada, by instituting 
a braking test, has been able to claim a consider- 
able reduction in the number of accidents occurring 
in its streets. That matter is worthy of investiga- 
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tion. But it is in connection with comparisons 
between different classes of vehicle and accidents, 
and different times of day and year, that the present 
figures fail so lamentably. Only the placing of 
these statistics on a vehicle-mileage basis can 
indicate the true state of affairs. We realise only 
too well the difficulty of including mileage figures. 
But it is at least possible that with the aid of the 
trade and the motoring associations reasonably 
accurate estimates of the annual and monthly 
average mileages of various classes of vehicles and 
the numbers of such vehicles upon the road might 
be made. The inclusion of these figures and the 
reduction of others in the reports to a vehicle- 
mileage basis would be of inestimable value. 
Moreover, it would then be possible, in spite of 
alterations in the number of vehicles using the 
roads, to observe the improvement that we feel 
sure is taking place and to gain encouragement 
therefrom. 








Obituary. 


Mr. H. J. SKELTON. 


Att those whose experience of the iron and steel 
trades extends over a decade will feel a sense of loss 
at the news of the death of Mr. H. J. Skelton at his 
home at Hythe, Kent, on July 2lst. For over a 
quarter of a century, until his retirement three or 
four years ago, his name was prominent in all that 
concerned the British iron and steel industry, and 
there were few movements on either the technical 
or the commercial side of the trade in which he was 
not in some way associated. In fact, for many years 
he was a figure of international repute in the world’s 
steel trades. The short, sturdy figure, the high fore- 
head, and neatly trimmed beard, the keen eyes 
twinkling behind their pince-nez, were familiar on 
many platforms at which the affairs of the industry 
were discussed, and in his hey-day he was perhaps 
one of the best public speakers that has ever cham- 
pioned the cause of an industry. 

It was Mr. Skelton’s nature never to do anything 
by halves. If he adopted a cause he did so with a 
whole-hearted enthusiasm which did not count the 
cost, and for this reason he was at times accused of 
being a shade too aggressive. He was fully aware 
of this trait, and once offered the excuse that he had 
been ** bred and brought up on Carlyle,’ and perhaps 
some of that philosopher’s rugged doctrine had become 
part of him. His business skill was undeniable 
and was reflected in no mean achievements, whilst 
his kindliness was proverbial, and there are many 
in the iron and steel trade to-day who will regret the 
passing of one who was always prepared to lend a 
helping hand. 

Born seventy-six years ago in London, Mr. Skelton 
became associated with the steel trade in 1873, 
when he entered the works of Brown, Bayley and 
Dixon, Ltd., of Sheffield, the predecessor of the 
present firm of Brown Bayley’s Steel Works, Ltd. 
For some time he was employed in the works, but 
later he joined the commercial staff, and paid a visit 
to Australia, on behalf of the firm, which lasted for 
nearly two years. On his return he was appointed 
to the London office, which was then under the 
management of Mr. John Clowes Bayley. The 
firm of Brown, Bayley and Dixon was liquidated in 
1881, and was purchased by Mr. William James 
Armitage, of the Farnley Iron Company, Ltd., 
and as a result of this reconstruction Mr. Skelton 
lost his berth. A little later, however, he obtained 
the post of London manager for T. W. and J. Walker, 
of Wolverhampton, but a year ortwo afterwards he left 
that firm, and at the age of twenty-five opened his 
own merchant business, under the title of H. J. 
Skelton and Co., Ltd., which he conducted with 
such success that it became known throughout the 
world. Amongst the contracts the firm handled 
were the provision of steel for H.M.S. ‘“‘ Thunderer,” 
the last battleship to be built on the Thames; the 
supply of steel for the Boulac and Embabeh bridges 
in Egypt, and the provision of rails for the Gold Coast 
Railway. The firm also purchased for £1,000,000 
the British Admiralty’s stock of wartime steel, 
totalling 66,000 tons, half of which was in this country 
and half in America. In 1925 Mr. Skelton partially 
retired from business, but it was not until 1929 
that he ceased coming to London for two or three 
days each week. For the last four years, however, 
he was content to live at his charming house near the 
golf links at Hythe. 

Mr. Skelton’s name will always be remembered 
so long as the standardisation movement exists. It was 
a letter from his pen which appeared in The Times in 
1895 that first formulated the principal of standardi- 
sation as applied to structural engineering products. 
In 1900 he read a paper before the British Iron Trades 
Association urging it to get into touch with other 
institutions with the object of bringing about some 
measure of standardisation of iron and steel sections. 
Sir J. Wolfe Barry was attracted by the proposal, 
and brought it before the Council of the Institution 
of Civil Engineers, which at once appointed a com- 
mittee to examine the question, with the result that, 





in the following year, the Engineering Standards 
Committee, of which Mr. Skelton was a member, came 
into being. Later that Committee became the British 
Engineering Standards Association, and in 1930 was 
granted a Royal Charter, and has since been known 
as the British Standards Institution. As one of the 
founders of the standardisation movement, Mr. 
Skelton was present at the banquet at which the new 
organisation was inaugurated, and at which the Duke 
of York was present. 

At the close of the war Mr. Skelton was associated 
with Mr. James Whitby, Mr. Watson Slack, and 
others, in founding the London Iron and Steel 
Exchange, and from 1919 to 1928 he was a Director 
and Chairman of the Management Committee. 
In this capacity he played a great part in organising 
a Court of Arbitration in connection with the 
Exchange, and was prominent in the activities of 
that organisation. Upon his retirement at the end 
of 1928, he was the recipient of an illuminated 
address which was presented to him at the annual 
dinner of the Exchange, at which Mr, L. 8. Amery, 
Secretary of State for the Dominions, was the guest 
of honour. The heading of the address was ‘‘ Primus 
inter chalybes”’ (‘‘ First Among Steelworkers ”’). 
For some time Mr. Skelton was also Chairman of the 
Iron, Steel, and Tinplate Merchants’ Section of the 
London Chamber of Commerce, and in that capacity 
he took part in a number of trade controversies 
which frequently revolved around the relationship 
of merchants and manufacturers. In fact, for some 
years prior to his retirement from active business 
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life, he was regarded as one of the leaders of the 
merchants’ section of the industry, although he 
always retained close associations with manufac- 
turers, amongst whom he had numerous friends. 

Mr. Skelton’s deep knowledge of technical and 
commercial matters relating to iron and steel was 
put to practical purpose in his compilation of ** The 
Economics of Tron and Steel,” which, published in 
1924, still remains a standard work of reference for 
the steel trades. This book first appeared some 
years previously in a less imposing form as ** Skelton’s 
Handbook of Iron and Steel,’ and it was owing to 
the demand for this comparatively small volume that 
Mr. Skelton was encouraged to undertake his more 
important work. 








Literature. 


Road Making and Administration. By Percy EDwin 
SPIELMANN, Ph.D., B.Se., F.LC., A.R.C.Se., 
A. Inst. P., and Ernest JoHN Etrorp, M. Inst. 
C.E., M.I. Mech. E., M.T.P. Inst. London : Edward 
Arnold and Co., 1934. Price 25s. 


THIS unconventionally assembled work is the first of 
a series, ‘‘ The Road Maker’s Library,”’ of which Dr. 
Spielmann is general editor. The authors have 
attempted, with considerable success, to present the 
essentials of administrative dispositions, scientific 
investigation, and executive functions, and to describe 
the materials employed in the costlier forms of 
carriageway crusts and surfacings; also, with the 
reservation that the book ‘‘ assumes a knowledge 
in the reader of the general principles and many details 
of road making ” (Preface), to describe and explain 
with regard to the remaining essentials and signi- 
ficant details, present-day practice in the provision 
and maintenance of concrete road crusts, bituminous- 
bound wearing courses and block-form paving, on 
road beds or lower courses, the character of which is 
faintly indicated. The observations in regard to 
water-bound roads, page 231, leave a good deal to be 





desired, and no useful information is furnished in 
respect of such constructions, 

Part ITI, Construction and Maintenance, occupies 
more than half the book, counting up to the appen- 
dices. The data relating to materials are well 
handled, and proportioning, mixing, and methods of 
application explained with considerable detail and 
illuminating discussion ; but although the reader's 
ideas as to points that demand attention may he 
enlarged by his study of this part of the book and otf 
such of the related references as he may look up, he 
will sometimes fail to find in the text itself the 
decisive word or in the publications to which he is 
referred authoritative or convincing data or opinion. 

In Part II the carriageway is considered in respect 
of surface qualities, traffic effects, atmospheric influ- 
ences, superelevation, and factors affecting safety. 
In Part IV the relations of highway administration 
and engineering to other interests and activities are 
well explained, while the main characteristics and 
many details of road signs and markings and light 
signal apparatus are described with useful comment 
in regard to their effects and operation. The system 
of central and local administration is lucidly explained, 
and a list of the principal functions of highway autho- 
rities, exercised under legal powers, is correlated with 
a list of the empowering Acts. Part IV, Scientific, is 
of considerable value, as presenting, deliberately and 
systematically, a part of the subject usually dealt 
with very briefly in books of this class. A discussion 
of technical education is followed by a description 
of the arrangement and equipment of a works 
laboratory, notes on the two British official labo- 
ratories, and descriptions of tests of road materials. 

The bibliography, which contains 463 references, 
to which numbers inserted in the text relate, is re- 
markable for its scope and for the inclusion of every 
class of publication in which recent data or expressions 
of opinion relating to road engineering or adminis- 
tration may be found. The authors have performed 
a useful service by their recognition of the importance 
of investigations carried out for manufacturing firms, 
and the value of the practical experience of some of 
those firms in the application of materials to the road ; 
but, although there are numerous references to 
technical journals, there is failure either adequately 
to employ in the book itself or sufficiently to bring 
to the notice of the reader the value of informatory 
and critical articles in the leading journals amongst 
those which deal with highway subjects. To give 
one example: On page 265 reference is made to a 
“Traffic Designation Number,” tentatively worked 
out, the bibliography showing that this is to be 
found in a paper written by a practical scientist, but 
failing to refer the reader to the technical journal in 
which it was maintained that the basis of the classi- 
fication is fallacious——-which it is. 

The collaboration of Dr. Spielmann and Mr. Elford 
has resulted in the productign of a work which, 
though it is neither treatise nor text-book, is to be 
esteemed, in view of its scope in regard to administra- 
tion, the thoroughness with which it treats of labo- 
ratory work and many important materials, and the 
opportunities afforded the reader of seeking further 
information. 
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Aluminium Floor for an Old Bridge. 


—_~<— 


peener is @ city of many bridges, 
situated, as it mainly is, on a peninsula that is 
flanked on the north by the Allegheny River and 
on the south by the Monongahela River. Among 
these numerous spans is the Smithfield-street Bridge 
that links Pittsburgh proper with what is now known 
as The South Side, on the opposite shore of the 
Monongahela. The Smithfield-street Bridge is, 
in effect, an extension of one of the principal thorough- 
fares of the busy lower section of ‘‘ The City of 
Steel,” and has long been much used by pedestrians, 
motor vehicles, and trolley cars. The volume of 
threefold traffic is a heavy and a growing one. 

The Smithfield-street Bridge was built in 1882 
after plans developed by Gustay Lindentahl, who 
subsequently gave New York City its noted Hell 
Gate Bridge over the East River. As then con- 
structed, it was fabricated of wrought iron and steel 

the use of steel at that period representing in 
America a decided departure in the art. The principal 
over-water length of the bridge was composed of 
two spans, each 360ft. long, and made up of two 


and the rapidly developing South Side, but the 
structure was not infrequently subjected to excessive 
stresses in view of its age, and some measure of 
deterioration. The need of reinforcement was 
disclosed by stress analyses made in 1926, which 
revealed that both the centre and the east trusses 
were so taxed that something would have to be done 
to make them better able to meet current demands. 
Two years later, steel bars were welded to the faces 
of the outside eyebars of both the centre trusses and 
the upstream or east trusses. While this did offset 
the live-load stresses in a measure, the dead-load 
stresses were in no wise diminished. It was evident 
to the experts of the Pittsburgh’s Department of 
Public Works that it was merely a question of time 
before something radical would have to be done, and 
the demolition of the existing bridge and the con- 
struction of a new one seemed the likeliest solution. 
Then came the depression and the incidental curtail- 
ment of municipal funds for public improvement. 

In 1932, an examination made of the bridge 





disclosed the urgent call for substantial repairs in 
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ALUMINIUM FLOOR READY FOR 


parallel elliptical or ‘ fish belly ” trusses set 25ft. 8in. 
apart on their centres—three masonry piers support- 
ing the two spans. The trusses carried a roadway 
which was suspended beneath them by pin-connected 
hangers. The decking was of laminated timber and 
llin. in thickness. The masonry piers were built 
long enough to permit of the widening of the bridge 
if traffic conditions warrant it, and this was done by 
erecting a third truss for each span on the upstream 
side of the bridge in 1890. This increased the width 
of the structure by 20ft. 8in., and provided a second 
roadway. When this was done the street railway 
tracks ran on each half of the bridge with one track 
on each side of the centre line ; but, twenty-one years 
later, the upstream trusses were moved 4$4ft. to the 
eastward, and the additional width made it possible 
to put both of the electric car tracks on that half of the 
bridge, and to devote the opposite roadway entirely to 
the service of vehicular traffic—mostly motor-driven 
—see page 90. On both the upstream and the down- 
stream sides of the bridge were provided footpaths, 
11ft. wide, for pedestrians. The floor system beneath 
the car tracks was modified in 1911, but the floor 
system on the other half of the bridge remained as 
built in 1882. The timber decking was a continual 
fire hazard, and its maintenance necessitated heavy 
annual outlays. 

One has only to recall the rapid augmenting of 
motor-driven vehicular traffic in the last two decades 
to realise the situation that developed in connection 
with the Smithfield-street Bridge. The bridge was 


COVERING 





not only inadequate as a tie between Pittsburgh 

















which had been amply proved, was used as the basis 
in designing a new floor system for the bridge ; 
but before starting the work of turning out the 
material “27ST” was to be had in commercial 
quantities. Besides possessing superior physical 
characteristics, ‘27S T”’ is more resistant to corro- 
sion than ‘‘ 178 T,” and the newer alloy has some 
other advantages in structural applications. Without 
changing the design of the floor system, “27ST” 
was substituted for the originally contemplated 
“17ST.” The following comparative data should 
be of interest :— 

Aluminium Alloys Used in Smithfield-street Bridge. 





Alloy ‘ 4S H. 53ST. 278 T. 17ST. 
Ultimate strength . | 42,000 36,000 60,000 58,000 
Yield point .| 38,000 a8 50,000 35,000 
Elongation in 2in. .. 3 12 20 
Brinell hardness 80 118 100 
Where used Tubing Rolled | All floor | Basis of 
for shapes for| members design 


hand-rail hand-rail 





The highway deck slab adopted for the bridge was 
designed by the Aluminium Company of America, 
and its use was authorised only after it had under- 
gone a convincing series of load tests in a much 
travelled highway used by heavy trucks. The final 
details of the floor slab were settled after these 





service tests had shown that the structural materials 








the main stringers, trusses, and floor system generally. 
It was also evident that the needful replacement of 
the timber decking would only perpetuate a fire 
risk. The question was: Could not the dead load 
on the bridge be very materially lightened by 
substituting some other type of floor, and thus 
add to the potential service life of the structure ? 
The metallurgist had already pointed the way to a 
satisfactory answer in the application of aluminium 
alloys to certain industrial purposes calling for weight- 
saving. The engineering world is familiar with 
how this has been done in the cases of motor vehicles, 
aircraft, railway cars, excavating machinery, cranes, 
&c. Further investigation disclosed that there were 
to be had aluminium alloys which possessed all the 
physical characteristics required to meet the condi- 
tions imposed by traffic on the Smithfield-street 
Bridge, and study indicated that a floor system con- 
structed of an aluminium alloy could be designed and 
built with a weight saving of 65 per cent. compared 
with a floor of identical design built of steel. 


THe MATERIALS EMPLOYED. 


As it stands to-day, with its recently completed 
new floor system, the Smithfield-street Bridge is 
evidence of the enterprise of the Aluminium Company 
of America, which, for some years, has been busily 
engaged in developing aluminium alloys for structural 
purposes, and, as a present climax has produced 
what is now designated as structural alloy ‘“‘ 27S T.” 


ALUMINIUM 





Previously, the strong alloy known as “17ST,” 


WORK ON TRAMWAY SIDE 


could be used more economically without any sacrifice 
in strength. 

Prior to the recent renovation, the floor system of 
the east, or electric car side, of the structure was made 
up of floor beams and four parallel lines of stringers- 
the ties for the car tracks resting right on the stringers. 
On the other hand, the floor system of the highway 
half of the bridge was composed of wrought iron, 
plate girder beams, and six longitudinal stringers, 


upon which was laid the llin. timber decking 
surfaced with two rows. of steel plates for each 


of the two vehicular lanes. On each outer side of the 
bridge was a footpath, supported by brackets and 
surfaced with a single layer of plank, 2in. thick. 
When the bridge was widened in 1890 and 1911 the 
new lengths for the floor beams were secured by 
splicing to the old beams just upstream of the centre 
line, and in dismantling the old floor system the floor 
beams were removed in half lengths. The splice end 
of the remaining half beam was supported tem- 
porarily by a steel king-post truss, which was two 
panels long, a stirrup arrangement serving to transfer 
the load of the beam end to the king-post. 

The contract for the rehabilitation of the Smith- 
field-street Bridge specified that pedestrian and rail- 
way traffic should not be interrupted during the work, 
and that vehicular traffic should be diverted for not 
more than twenty-four calendar days. That meant 


that all materials should either be ready or flow con- 
tinuously from the shops to the bridge throughout the 
period of renovation, and that the work should be so 
systematised that it could be carried on night and 
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day until completed. The general contract was given 
to Walter S. Rae, and the fabrication of the structural 
material was awarded by sub-contract to the Alumi- 
nium Company of America. Actual fabrication was 
carried out by the Fort Pitt Bridge Works. The 
contract price for the entire job was 276,436 dollars, 
and of that sum 192,000 dollars was the outlay for 
the structural aluminium. 

Before touching upon operations in the fabricating 
shop and the subsequent work of erecting the alumi- 
nium alloy bridge floor, let it be said that the design 
of the new floor was virtually identical with that of 
one of steel for the same service with the single 
exception that every possible thought was given to 
reducing weight by savings in material. Broadly 
stated, the floor beams under the railway tracks are 
39in. deep, while those beneath the crown of the 
vehicular roadway are 42in. deep. The majority of 
the strmgers are 36in. deep. 

On the motor vehicle side of the bridge the floor 
system is made up of a deck of jin. diamond-figured 
plating, which is supported by 7in. channel joists, 
spaced Sin. apart on centres, and the joists are set on 
intermediate and main floor beams. The joists have 
an effective span of 9ft. 2}in., and at the centre of 
each joist span there is an 8in. transverse channel 
which is rigidly secured to each of the joists. This 
channel acts as a distributing member, so that a 
wheel load is absorbed by several joists, and in this 





way an action on the part of thejwhole floor system 





ABOVE: ERECTING A 361N. 


akin to that of a deep slab is obtained. The highway 
aluminium alloy deck is surfaced with a cold-laid 
asphaltic concrete mixture Ijin. thick. This con- 
stitutes the wearing surface and is anchored to the 
underlying figured surface of the aluminium plating, 
the rivet heads and the diamonds preventing any 
creeping of the bituminous coating under traffic. 


FABRICATION. 

The procedure followed in reconstructing the floor 
systern had a direct bearing on the programme that 
was adopted in the fabricating shop ; that is to say, 
the somewhat simpler floor system for the railway 
side of the bridge was the first to be taken in hand, 
and this got the shopmen well trained in their work 
before they essayed the fabrication of the floor 
svstem for the highway half of the structure, which is 
somewhat more complicated. The methods and 
equipment ordinarily used in the shop for fabricating 
steel materials were successfully employed, care being 
taken to ensure clean cuts on plates and angles sub- 
jected to shearing. The bending was done on hori- 
zontal bulldozers ; the punching was done variously 
on single, rack, and automatic spacing machines ; 
and the dies and punches, having a radial clearance 
of in., were kept sharp and were amply lubricated. 
Standard tools were used for drilling, reaming, 
milling, and chipping. In coping channels and in 
trimming the ends of angles, when necessary, a small 
hand saw, similar to those used for cutting hard woods, 
was found to answer admirably. Hot-driven steel 
rivets of $in. and #in. sizes were driven with No. 80 


STRINGER 
BELOW :—ALUMINIUM BEAMS AND STRINGERS 


pneumatic hammiers and 70-ton squeeze riveters. 
Defective rivets were removed by drilling a hole of 
about the diameter of the rivet through the head, 
then knocking off the head with a chisel, and next 
backing out the rivet. Rivet busters could not be 
used. The same course was taken in removing defec- 
tive rivets driven during the subsequent erection of 
the floor structure. 

The aluminium alloy parts could be easily scribed 
and centre punched, and the material lent itself 
readily to lay-out work. The metal withstood the 
usual run of shop handling without being damaged, 
but cable slings were covered with rubber hose so as 
not to mar surfaces that would be exposed after 
erection. Because of the differences in the coefficients 
of expansion between steel and aluminium, greater 
eare had to be taken in shaping the aluminium 
members. However, the smaller modulus of elasticity 
of the aluminium alloys had its advantage in fitting-up 
work. It is understandable why the machining of 
the aluminium could be done a good deal faster than 
the same work on steel of identical dimensions. 

Because the aluminium alloys are heat-treated 
metals, neither the fabricator nor the erector was 
permitted to resort to welding or burning in over- 
coming errors, but this restriction did not apply in 
the matter of riveting, and a test made showed that 
as many as twenty in. rivets could be driven rapidly 
in a space 9in. by 20in. without raising the tempera- 





ture of the plate high enough to affect the material 
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harmfully. The temperature did not exceed 360 deg. 
Fah. The lightness of the unit members facilitated 
the transporting and shifting of the materials in the 
shop, and a flange angle 27ft. long and weighing 
115 lb. could be handled manually by two men, 
where a steel angle of the same dimensions would 
weigh 324 Ib. and necessitate the use of a hoist. 

Before painting, surfaces were cleaned with a 
dilute acid and then rinsed with water. The painting 
done in the shop was effected by brushes, and the 
paint was made up of an iron-oxide-zinc-chromate 
pigment mixed in a hakelite varnish. The greater 
cost of aluminium alloy materials, compared with the 
cost of similar parts of structural steel, imposed special 
care in the shop to minimise losses due to damage or 
errors there, and the time-taking exactitude required 
in some phases of shop operations was offset by the 
lesser tax on labour and the speedier way in which the 
lighter materials and fabricated parts could be dealt 
with in the shop. All told, 18,000 rivets were driven 
in the shop in the track stringers for the railway half 
of the bridge, and only twelve of those rivets were 
found defective. A total of 330 tons of aluminium 





shapes and plates were worked into the bridge floor 
system. The fabricating was done in the Canons- 
burg plant of the Fort Pitt Bridge Works during the 
months of September and October of last year. 


DEMOLITION AND ERECTION. 


On October 6th, 1933, the work of renovation was 
started. On that day the highway half of the bridge 





was closed to vehicular traffic and the railway com- 


PLACING AN ALUMINIUM 
BELOW: —PLACING FLOOR PANEL 


pany shifted its tracks over to that side of the struc- 
ture so that demolition work could be taken in hand 
at the same time on the upstream half of the bridge. 
The demolition and construction forces were 
organised that operations could go forward con- 
tinuously twenty-four hours a day, the erection crews, 
the fitting-up crews, and the riveting crews following 
one another in close and orderly sequence. The 
bridge was illuminated at night by fixed and portable 
lights which completely covered the whole scene ot 
activities. Because the Pauli type trusses of the 
bridge are so designed that the wind load on the floo: 
system is transmitted to the piers at each end of a 
truss and to the centre panel of each truss, the floor 
between the centre panel and the piers providing no 
lateral stiffness, the reconstruction had to begin at 
the centre of each span and to proceed thence toward 
the two ends. This pre-requisite made it impossible 
to deliver the materials to the working points by 
trucks, and therefore barges were utilised. 
They could be moored wherever desired directly 
beneath the bridge to receive the dismembered 
material and to deliver the new aluminium structural 
parts. 

The floor beams, stringers, and lateral bracing of 
the railway section of the bridge were fabricated in 
the shop as far as practicable so as to facilitate their 
erection, and the floor of the highway half of the 
bridge was fabricated in sections, LIft. wide and 
27ft. 7gin. long ; two such sections composed a floor 
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panel, leaving a space of 4ft. over cach floor beam, 
the interval being afterwards covered by a tread 
plate that was field-reamed and riveted. This assured 
the continuity of the floor system at the splices. The 
relative lightness of these sections made the pro- 
cedure feasible, and in this we have another example 
of the advantages of the aluminium alloy in structural 
work. The footpath floors were shop fabricated in 
panels 27ft. 72in. long and about 8ft. wide, and were 
erected as units. The railings for the pedestrian 
footpaths were fabricated in panels, and the seventy- 
two panels on one side of the bridge were moved from 
a storage place at an approach and erected, the posts 
being already in place, in 1 hour 8 minutes. As soon 
as three or four panels were completed on the railway 
side of the bridge the street car company started the 
relaying of its ties and tracks, and, with the structural 
riveting completed, service on the railway half of the 
bridge was resumed very shortly afterwards. The 
reconstruction of the floor system was begun as soon 
as the highway half of the bridge was cleared of rail- 
way traffic. On October 30th of last year the bridge 
was again made available to all three kinds of traffic ; 
and at that time, with some minor exceptions, the 
structure had been fully equipped with a new floor 
system within the prescribed span of twenty-four 
days. 
THE RECONDITIONED BRIDGE. 


Prior to the reconstruction of the floor system the 
city authorities had limited vehicular loads to a 
maximum of 13 tons on four wheels. The new floor 
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permits the use of 20-ton trucks with that load on 
four wheels. The street cars had, before the improve- 
ment, been obliged to maintain an interval of 50ft. 
between successive cars, and no cars could be used 
that weighed loaded more than 70,000 lb. The street 
car company can now run over the bridge occasional 
cars weighing 90,000 lb., cars of this size having been 
used by the railway company to advantage in the 
past. By reason of its remodelled floor system the 
Smithtield-street Bridge can carry safely a greater 
live load than heretofore ; that is, accommodate a 
larger volume of traffic, und according to the experts 
it can be counted upon for twenty-five more years of 
service. A bond issue to cover the cost of an entirely 
new structure of comparable capacity would entail an 
outlay, at present estimated cost, of 1,935,000 dollars, 
and, in round figures, the aluminium floor system has 
saved the taxpayers of Pittsburgh the very tidy sum 
of substantially 1,565,000 dollars. 

In the two spans of the bridge that have the new 
floor system, consisting of twenty-six panels, the 
weight reduction effected by employing aluminium 
alloys has been close to 751-5 tons, or, expressed 
otherwise, a trifle more than | ton per linear foot of 
bridge. This important work has been done under 
the general supervision of Mr. Charles M. Reppert, 
chief engineer, Department of Public Works, 
Pittsburgh, Pa. 








A Direct-Reading Viscometer. 


\ NEW viscometer capable of giving a direct indication 
of the viscosity of the fluid under test has been designed 
by Mr. J. G. A. Rhodin, of 16, Emerson-road, Ilford. The 
method of measurement depends upon the viscous drag. 
which is exerted on the walls of a movable body placed in a 
channel through which the fluid under test is caused to 
flow. The body is capable of movement in the direction of 
flow against the action of a spring or weight, and means 
are provided for causing the fluid under test to flow through 
the channel at a predetermined velocity. 

As shown in Fig. 1, the instrument consists of a closed 
vessel A for the reception of the liquid, and is placed 
in a water vessel B to maintain the contents of the inner 


vessel at uniform temperature. Compressed air is admitted | 






































=> 























THe ENGneen 


FiG. 1 DETAILS OF VISCOMETER | 
| 


through the inlet channel C to the vessel A for the purpose | 
of forcing the contents of this vessel through the measur- 
ing apparatus. The inlet channel C is mounted on a | 
removable cover plate D, which normally closes the upper 
end of the vessel A. When the instrument is in use, the 
vessel E which receives the liquid under test is supported 
upon the flange F. The cover plate D carries a tube G, 
which projects downwards into the vessel EF, and is closed 
at its lower end by a diaphragm H, with a restricted aper- 
ture J through which the liquid contained in the vessel E 
is forced into the tube G by the air pressure acting on the 
surface of the liquid in the vessel E; at its upper end the 
tube G is open. It contains the movable body K of 
slightly smaller diameter than the bore. Between the 
body and tube there is therefore a restricted annular 
passage through which the liquid entering at J can pass 
to the upper end of the tube, where it flows over the upper 
surface of the cover plate D into an annular -. lecting 
chamber L and is drained away by a pipe M. “ho body K 
slides vertically in the tube and actuates a pointer, and is 








walls of K is capable of moving the latter upwards against 


the viscosity of the liquid. Q is a thermometer for measur- 
ing the temperature of the liquid. ; 
The indicating movement consists of a graduated arc 
K, pulley O, and pointer 8 actuated by a cord and balance- 
weight P, the movement of the body K being taken up by 
a spring T and the pointer indicates the compression in 
grammes. At V there is a release valve which maintains 
the pressure constant. As the body K is completely 
immersed in the liquid in the tube G throughout its range 
of movement, the area of the body exposed to the liquid 
flowing through the tube is invariable, and the force 
exerted on the body is proportional to the viscosity of the 
liquid, assuming the velocity of flow to be constant. The 
body K is acted upon by a control force which increases 
as the body moves upwards in the tube, so that as the 
viscosity of the liquid increases the upward movement of 
the body brings about an increase in the control force 
sufficient to balance the increase in foree exerted by the 





subject to the action of a spring or weight control, adjusted 
so that the force exerted by the moving fluid on the parallel 


the spring or weight control to a position which depends on 





the readings and the angular deviation of the rod carrying 
the weight W can be arrived at as follows : 


For the effort of W we have the dotted in position 
sin 4 
i ete 


Length of beam lever=B.L.t¢ « 
OS % 
Tangential twisting momentum = W cos x 
Product =B L.W. sin « 
For the effort of the moving body 
PB BL 


Length of beam lever = 
COS &@ 


~ COS & 

Tangential twisting momentum in 
function of effort Z=Z cos x 
Product = B L.Z 


Hence for equilibrium Z—W sin a. 


Lf the zero position is adjusted by loading to 10 deg. 
on the other side of the position drawn in full lines, the 





proportionality of the reading for a 20 deg. swing leave 


P \ 











Twe Enoeen 


| liquid on the moving body. ~The counterweight P is 
| preferably adjusted so as to balance the apparent weight 
| of the moving body K, taking into account the fact that 
| the body under test is immersed in the liquid. 

| To compensate for variations in specific gravity of the 
| liquid, adjustable weights may be placed on the platform 
| U. As the liquid under test is forced through the aperture 
J under constant air pressure, the body K takes up a 
position depending on the viscosity of the liquid. 

As, however, spring control is not permissible in an 
| instrument for absolute mensuration, Mr. Rhodin has 
| developed a gravity-controlled balance with a transforma- 
| tion of the circular movement of the beam into a recti- 
| linear movement. The theory of the movement is illus- 
| trated in Fig. 2, where A BC D is a balance beam resting 
| on @ knife edge at B and rigidly connected with the weight 
W by asteel bar, the centre of gravity of the system being 
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FIG. 3—RHODIN’S VISCOMETER 


at L. At CDEF there are link connections with the 
bars DE, F E, and CFG, whilst at G there is a link 
with the lever G H K which can move round the centre H 
with a fixed position, either on a knife edge or a spindle. 
The following equalities are essential :—BC=G H, 
CD=FE, CF=DE=FG, BL=BP. On the other 
hand, the positions of the adjustable weights A and K 
are immaterial, K being provided to make the link G H 
“weightless.” It can be shown that when the balance 
moves from the position shown in full lines to that shown 
in dotted lines by an upward effort at O, this point or any 
other point on E F moves along astraightlineas X Y. If 
O is made to convey the motion of the moving body to the 
indicating mechanism along X Y, the relationship between 
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FiG. 2—-GRAVITY CONTROLLED BALANCE 


nothing to be desired, the maximum possible error being 
0-5 per cent. 

The complete instrument is shown in Fig. 3, whilst 
Fig. 4 is an enlarged view of the indicating movement. 
The operation of the instrument, which is claimed to be 
the first direct reading viscometer, is extremely simple, 
and a test can be made in about two minutes. The com- 
plete movement rests on the top portion, quite loosely, 








INDICATING MECHANISM 


Fic. 4 


and as it is simply held in position by two dowel pins, 
after the moving body K, Fig. 1, has been released by 
pressing a spring clip, it can be lifted off bodily. The risk 
of damaging the delicate parts whilst cleaning between the 
tests is therefore avoided. 








A Demonstration Pumping 
Equipment. 


OnE of the most effective exhibits of pumping plant 
at the Ipswich Show, in addition to the machine which 
we previously mentioned, was the working demonstration 
of the Beresford-Stork centrifugal self-priming pump. 
The makers, James Beresford and Son, Ltd., Birmingham, 
had constructed a steel tower 27ft. high at the top cf which 
was one of these pumps, with glass suction and delivery 
pipes through which the movement of coloured water 
could be observed. The pump was driven by an electric 
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motor, which was controlled by a Venner time switch. 
By this means the pump was operated throughout each 
day for periods of half a minute and switched off for one- 
third of a minute. The liquid could be seen to fall away 
down the suction tubing each time the set was stopped, 
showing that no foot valve was used. A lift of 27ft. 
by a centrifugal pump with a foot valve shows a high 
efficiency, but without such a valve it is extraordinarily 
good, especially when the water was exposed to the heating 
effect of the sun all day. Messrs. Beresford also showed a 
submersible bore-hole pump and motor unit. The pump 
is a single or multi-state, with axial thrust compensation, 
and the motor used is of the squirrel-cage induction pattern 
for three-phase current. 








A New High-speed Moulding 
Machine. 


A NEW type of hydraulic moulding machine for use 
with double-faced pattern plates for shallow castings has 
been produced by Foundry Equipment, Ltd., of 17, 
Victoria-street, Westminster. Three views of this machine 
in several working positions are given in the accom- 
panying engravings. In it, as will be seen, the moulding- 
boxes or flasks are part of the machine itself, and are 
stripped off the moulds when they have been rammed. 
The moulds are then resting on the bottom pressure plate 
and are lifted off on to the floor for pouring. The ram is 
in the base of the machine and gives a pressure of 7} tons 





with water at 750 Ib. per square inch. The upward thrust 


Holland, 1,070,000 tons. Since 1924 the largest increases 
have taken place in Norway, 1,588,000 tons; Germany, 
808,000 tons; Greece, 750,000 tons; and Sweden, 
406,000 tons ; on the other hand, the sea-going tonnage of 
the United States has decreased by 2,636,000 tons, and 
there. has been a diminution of 1,324,000 tons in the 
tonnage of Great Britain and Ireland, Since June, 1914, 
there has actually been a net decrease in the tonnage 
belonging to Great Britain and Ireland of 1,262,000 tons, 
or 6-7 per cent. of the tonnage owned in 1914, whereas the 
aggregate increase of tonnage owned in other countries 
during the same period represents more than 76 per cent. 
of the pre-war tonnage owned abroad. Notwithstanding 
increases of 1,855,000 tons from June, 1921, to June, 1923, 
and of 1,171,000 tons since June, 1923, the present totals 
for Germany are still 1,455,000 tons below those for June, 
1914. The present century has witnessed unprecedented 
development in the mercantile fleets of the world, the 
steam and motor tonnage having increased from 24,008,883 
tons in 1901 to 64,357,792 tons in 1934. 

A considerable increase has taken place in recent years 
in the number of sea-going steamers and motor ships of 
4000 tons each and above. In 1914 there were 3608 such 
vessels, and now the number reaches 6104, of which 472 
are of 10,000 tons and above, including 70 of 20,000 tons 
each and upwards. Of the 472 vessels, 228 are under the 
British flag. 

It may be noted that over one-half of the total number 
of steamers and motor ships recorded in Lloyd’s Register 
Book are of less than 1000 tons each. Of the motor ships 
now in existence there are 1177 of 4000 tons and above ; 
228 of them are between 8000 and 10,000 tons each, and 





120 are of 10,000 tons and upwards. Of the steamers and 


Britain and Ireland 15-3 per cent.), the highest percentages 
are to be found in the following countries, viz.:—Norway, 
45:2; Denmark, 41-2; and Sweden, 34-5. Among the 
principal maritime countries, the United States and France 
have the smallest proportions of motor tonnage, viz., 5-6 
and 7-6 per cent. respectively. 

An analysis of the type of machinery now employed 
also shows that there are recorded in Lloyd’s Register Book 
263 vessels, with a total tonnage of 1,868,000 tons which 
are fitted with a combination of steam turbines and 
reciprocating engines. Another interesting particular 
is that in the case of 95 vessels, with a tonnage of 563,000 
tons, electric propulsion has been adopted, the motors 
being supplied with current from generators which are 
either driven by steam turbines or oil engines. It may 
be added that auxiliary electric drive has also been 
adopted in a number of other cases. Of the 95 vessels 
mentioned above, 60 of 298,000 tons are owned in the 
United States. Of electrically driven vessels exceeding 
20,000 tons gross, five fly the British flag, two are owned 
in the United States, and one (as yet uncompleted) is 
owned in France. Of the 28,964 steamers and motor 
ships of 100 tons gross and upwards recorded in Lloyd’s 
Register Book, 3693 are twin-screw vessels, and 126 have 
triple or quadruple screws. Although few paddle steamers 
are now built, there are still in existence and recorded in 
Lloyd’s Register Book 369 such vessels, of 272,000 tons. 

The new Register Book shows that 3865 steamers of 
19,858,000 tons are fitted for burning either coal or oil 
fuel, of which 814 of 5,237,000 tons are registered in Great 
Britain and Jreland, and 1565 of 8,014,000 tons are regis 
tered in the United States of America. 

Comparing the respective employment of coal and oil 

















MOULDING MACHINE READY FOR RAMMING, CLOSED FOR STRIPPING AND WITH MOULD COMPLETED 


is taken by a swinging head, which carries the top box. 
There is an overhanging ledge at the top of the column 
with which the head engages, so that no front ties are 
necessary to take the thrust. There is also a locking 
arrangement to prevent any movement of the head, 
either upward or laterally, during pressing. The grips 
for carrying the top box are spring loaded, and act auto- 
matically in gripping and releasing the box. The bottom 
box, besides having the guidance of the main ram, has 
two outside guide rods. A pneumatic vibrator is put into 
operation automatically while the pattern plate is being 
withdrawn. The machine will take boxes 17in. by 12in., or 
17in. in diameter, and the stroke of the ram is from 
Yin. to 12in. 








Liloyd’s Register Year Book. 


From the 1934-1935 edition of “ Lloyd’s. Register 
Kook,” issued by the Committee of Lloyd’s Register of 
Shipping, we learn that during the last twelve months 
there was a decrease in the steam tonnage owned in the 
world of 2,673,866 tons, an increase of 404,134 tons in the 
motor tonnage, and a decrease in the tonnage of sailing 
vessels and non-propelled craft of 73,841 tons, making a 
net decrease of 2,343,573 tons in the total tonnage for 
the world. Between June, 1932, and June, 1933, there was 
a net decrease of 1,814,125 tons. The only countries 
showing notable increases for the last twelve months are :-—— 
Soviet Russia, 99,047 tons; Greece, 90,189 tons; and 
Finland, 48,644 tons. In the case of Soviet Russia, owing 
to the difficulty experienced in obtaining precise informa- 
tion, the figures are probably not comprehensive ; while 
the increase in the Finnish total is perhaps not to be 
ascribed primarily to the requirements of national trade. 
The largest decreases amongst the principal maritime 
countries are :—Great Britain and Ireland, 965,827 tons ; 
United States of America, 312,762 tons; Italy, 221,411 
tons; France, 214,166 tons ; Germany, 210,284 tons ; and 
Japan, 185,452 tons. 

In the ten years, June, 1914, to June, 1924, the net 
increase in the world’s steam and motor tonnage was 
16,110,000 tons, equal to 35-5 per cent. of such tonnage in 
existence in 1914, and the net addition since 1924 
amounts to 2,844,000 tons, equal to 4-6 per cent. of the 
tonnage at 1924. A comparison of the figures for 1914 and 
1924 shows that the largest increases took place in the 
United States, 10,420,000 tons; Japan, 2,135,000 tons ; 
France, 1,368,000 tons; Italy, 1,289,000 tons; and 


motor ships now in existence, 2425 are less than five, years 
old, with a tonnage representing 10-4 per cent. of the total 
steam and motor tonnage, while vessels of twenty-five years 
and over amount to 8926, with an average tonnage of 1236 
tons, compared with 2764 tons for those under five years 
of age. Of the 1113 vessels of 8000 tons and upwards now 
in existence, 228 have been built during the last five years. 
Of the tonnage owned in Great Britain and Ireland, 10-6 
per cent. is less than five years old. The countries having 
the largest proportion of new tonnage less than five years 
old are Norway, with 25-3 per cent.; Denmark, with 
17-4 per cent.; Holland, with 15-8 per cent.; France, with 
14-7 per cent.; Spain, with 12-8 per cent.; Japan, with 
12-7 per cent.; and Sweden, with 11-1 per cent. On the 
other hand, among the principal maritime countries, Italy 
has only 8-9 per cent.; while of the United States sea- 
going tonnage only 5-6 per cent., of German tonnage only 
5-3 per cent., and of Greek tonnage less than 0-6 per cent. 
is under five years old. Of the tonnage registered in Great 
Britain and Ireland, 80-3 per cent. is under twenty years 
old and 63-5 per cent. is under fifteen years old ; while the 
corresponding percentages for the tonnage owned abroad 
are 68-6 and 48-7 per cent. The size group of vessels with 
the largest aggregate of tonnage is that from 4000 to 6000 
tons each, comprising 17,738,768 tons, equal to 27-6 per 
cent. of the world’s total steam and motor tonnage. The 
big liners, e.g., those of 15,000 tons each and upwards, 
represent only 5-6 per cent. of the total tonnage; it may 
be noted, however, that nearly 50 per cent. of such liner 
tonnage is owned in Great Britain and Ireland. 

With regard to the type of machinery used for the pro- 
pulsion of vessels, the following summary is of interest :— 
The figures show the great development which has taken 
place in the use of steam turbine engines and of internal 
combustion engines. There are now 1500 steamers of 
10,893,000 tons fitted with turbine engines or a combination 
of steam turbines and reciprocating engines, and 494] 
vessels, including auxiliary vessels, of 10,605,000 tons, 
fitted with internal combustion engines, as compared with 
730,000 tons and 220,000 tons respectively in 1914. While 
during the last twelve months there has been an increase 
of 405,000 tons in the tonnage of motor ships, there has 
been a reduction of 130,000 tons in the tonnage of vessels 
fitted with steam turbines, and of 2,544,000 tons in 
steamers fitted solely with reciprocating steam engines, 
Since June, 1925, there has been an increase of 7,890,000 
tons in the motor ship tonnage. It may be stated that of 
8,668,477 tons of oil tankers, of 1000 tons gross and 
upwards, 5,245,488 tons are steamers and 3,422,989 tons 
are fitted with internal combustion engines. While the 
total motor tonnage amounts only to 16-2 per cent. of 





the aggregate tonnage owned in the world (in Great 


fuel at the present time with 1914, it is shown that about 
52 per cent. of the tonnage of the world’s merchant marine 
now depends entirely upon coal, while in 1914 the per- 
centage was nearly 89. The tonnage of steamers using 
coal, which in 1914 reached 43,860,000 tons, is now 
33,896,000 tons, or, say, about 10 million tons less. 

Special tables show the total tonnage of certain types 
of vessels, such information being of great service in 
enabling an estimate to be made of the tonnage available 
for general cargo and passenger purposes. The tonnage 
of the 1420 oil tankers, of 1000 tons gross and upwards, 
amounts to 8,668,477 tons; 369 of 2,211,720 tons are 
registered in Great Britain and Ireland, 385 of 2,480,155 
tons are registered in the United States, and 213 of 
1,506,887 tons in Norway. In addition, there are 107,532 
tons of tankers of less than 1000 tons each. The tonnage 
of steam and motor trawlers and other fishing vessels 
and whalers amounts to 1,053,089 tons. An analysis 
of the vessels recorded in the Register Book shows that 
396,277 tons represent tugs and salvage vessels; ferries 
amount to 333,898 tons; cable vessels to 75,552 tons ; 
while river vessels and vessels owned by municipal 
corporations or harbour authorities, and steam barges, 
dredgers, and similar craft, amount to 508,433 tons. 

It will thus be seen that, without taking into account 
size, age, or material, there are about 11,145,000 tons 
of vessels which are not used for ordinary cargo and 
passenger purposes. 

Other tables give the tonnage of ocean-going steamers 





and motor ships available for general cargo and passenger 
purposes, and the tonnage owned in the world at various 
dates. 

The tables indicating the tonnage of steamers and 
motor ships lost and broken up each year from 1910 
onwards show a considerable decrease in the percentage 
lost during the last five years as compared with the 
pre-war quinquennial period. The average yearly per- 
centage of steam and motor tonnage lost during the years 
1929-33 only amounts to 0-58 per cent., whereas during 
the years 1909-13, for instance, the average was |-17 
per cent. Apart from the improvement in means of com- 
munication and safety appliances generally, these figures 
may, of course, be influenced by the large amount of 
tonnage laid up during recent times. The figures for 
steamers and motor ships broken up vary to a very large 
extent from year to year. During the period 1905-1914 
the minimum was 87,737 tons, and the maximum 251,900 
tons. During the years 1915-1920, practically no tonnage 
was broken up, the yearly average only amounting to 
10,000 tons. Quite different conditions are shown for 
recent years. During 1921 the tonnage broken up 





amounted to 77,500 tons; it increased to 315,000 tons 
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for 1922, and to 963,000 tons for 1923, since which year 
it has kept at a high level with the exception of the year 
1927. Since 1930, in fact, the figure has risen sharply, 
and the figures for 1933 are the highest on record, viz., 
2,413,189 tons. While the million mark had been exceeded 
three times previously, viz., in 1924, 1931, and 1933, when 
1,174,258 tons, 1,018,174 tons, and 1,346,140 tons respec- 
tively were broken up, the two- million mark was passed 
for the first time in 1933. The aggregate steam and motor 
tonnage broken up during the ten years 1924—33— 
10,334,000 tons—represents a yearly average of 1-6 
per cent. of the tonnage owned. Adding to these figures 
the tonnage of steamers and motor ships lost through 
casualties during the~ same period—4,015,000 tons—it 
will be seen that the average wastage of sea-going merchant 
tonnage (excluding sailing vessels) only slightly exceeds 
2 per cent. per year of the tonnage owned. The total 
figures for tonnage broken up during the ten years include 
2,838,000 tons registered in Great Britain and Ireland ; 
2,488,000 tons in the United States (excluding Lake 
vessels) ; 1,317,000 tons in Italy ; 697,000 tons in France ; 
and 515,000 tons in Germany. Although, as regards 
Great Britain and Ireland, the tonnage broken up during 
this period represents a smaller percentage of the total 
_tonnage owned than is the case in respect of tonnage 
owned abroad, this difference is, no doubt, largely 
influenced by the fact that considerable numbers of the 
older vessels are purchased from Great Britain and Ireland 
by other countries, the result being that, while of the 
tonnage now owned in Great Britain and Ireland, only 
19-7 per cent. consists of vessels of twenty years of age 
and above, the tonnage owned abroad comprises over 
31-4 per cent. of vessels of such age. 








Canadian Engineering News. 


(By our Canadian Correspondent.) 


Extensive Works Programme. 


Ture Ontario Government has decided upon a 
20,000,000 dollars public works programme for the 
southern part of the province. In addition, there will be 
further public works carried on in the northern part of the 
province. Extensive projects will be carried out, including 
the erection of large public buildings, construction of 


bridges, and the building of new roads and widening of 


main arteries in the southern sections. 


Storing of Gas. 


For the first tume in Canada the storing of gas 
in exhausted wells has been accomplished. Success has 
been announced after almost four years of experiment— 
the experiment of forcing Turner Valley gas into the 
depleted gas sands of the Bow Island field—by the Western 
Natural Gas Company, which serves Calgary and Southern 
Alberta. A total of 5,500,000,000 cubic feet of gas has 
been stored in the field, providing an emergency supply 
for Calgary users. It is “ dry ’’ gas, which has been put 
through separators and all the naphtha extracted. 


Montreal Aqueduct Improvements. 


Improvements which will cost approximately 
5,000,000 dollars are being planned for the Greater Mon- 
treal waterworks system. The present waterworks canal, 
which reaches from Ville La Salle to the foot of Atwater- 
avenue, will probably be utilised for the production of 
electric power for lighting the city’s public buildings, play- 
grounds, parks, and public squares ; this power may also 
be used to pump the water. Plans are under way to add 
three more pumps to the electrically operated pumping 
station, bringing the number to twelve, the capacity of 
the new pump house. The city also intends to extend the 
present water intake from 1000ft. to 1800ft. from shore, 
so that only St. Lawrence water will be taken for water- 
works purposes. Six 7ft. pipes will be laid in the stream 
and extended into the bottom of the waterworks canal to 
the pump houses. The surface water, coming from Lake 
St. Louis, will be used for the power-house which will be 
erected on a site already purchased. As the storage capa- 
city of the city is now limited to sixteen hours, another 
reservoir is to be erected in the suburb of Rosemount, 
capable of holding 300,000,000 gallons, which will take 
three years to build. 


Smelter Addition. 


Preliminary work in advance of actual con- 
struction operations of an addition to the International 
Nickel Company’s smelter at Copper Cliff, Ontario, has 
been undertaken by Fraser-Brace, Ltd., of Montreal, 
which has the contract. It is anticipated that at least six 
months will be required to complete the structure and 
install the four converters, and company officials do not 
expect that the new plant will be placed in operation before 
the close of the year. 








BRIOKS FROM SPENT OIL SHALE. 


For some years past the Scottish oil industry has 
devoted much research work to the problem of utilising 
the spent oil shale which constitutes about 80 per cent. 
of the whole mineral matter brought out of the mines. 
As a result of recent work, it has been found that spent 
shale can be employed for the manufacture of bricks and 
other building materials, and commercial brick produc- 
tion has just been begun at the Pumpherston works of 
Scottish Oils, Ltd. Bricks made by the new method 
which has been evolved have, we are informed, a crushing 
strength of about 40001b. per square inch, and are of 
good shape, with clean angles. They are lighter in colour 


than the ordinary bricks, but weather to a pleasant | gj, 
colour and can be easily dressed with a hammer and 
Tests over a considerable time have shown, 


chisel. it 





is stated, that the bricks are suitable for all ordinary work, 
and it is expected that at a later date an additional grade 
of brick with a smoother surface, suitable for use as a 
facing brick, will be produced. The new process will not, 
we understand, lead to a very rapid disappearance of the 
large red “‘ bings ” of spent shale, which are a feature of 
the landscape near Edinburgh, as some spent shale does 
not easily respond to the new process of manufacture. 
Meanwhile, that process is being restricted in its use to 
supplies of shale from certain bings, the examination of 
which material has shown it to be suited for brick-making 
purposes. A beginning has now been made in the commercial 
utilisation of a hitherto unusable material, and it may be 
that further research work will reveal further possible 
uses for this abundant by-product of the shale oil industry. 








STANDARD ALUMINIUM-SILICON ALLOY “B.” 


THE increasing use of aluminium alloys high in silicon 
and the issue of A.I.D. and B.S.A. specifications for them 
has justified the demand for a standard analysed sample 
of this type. British Chemical Standards Headquarters 
has, for some time, been supervising the preparation and 
analyses of a new sample which is now ready for issue. 

The standard turnings have been carefully analysed 
as usual by a number of experienced chemists representing 
the different interests, which include independent analysts, 
a Government Department, manufacturers and users, 
and includes chemists in France, Czechoslovakia, and 
Norway. 

The elements which are at present standardised are as 
follows :— 


Per cent. 
Si.. 12-74 
Fe 0-34 
Mn 0-005 
Zine 0-020 
4 0-006 
Cu 0-010 


The standard figures for traces of oe elements which 
are present may be issued and published subsequently. 

To illustrate the great interest taken in this alloy by 
the co-operating chemists, one of the firms (Research 
Laboratory of the British Aluminium Company, Ltd.) 
has made no less than ninety determinations for silicon, 
and fifty-seven for iron by three independent operators. 

It is believed that this is the only standard of its kind 
issued in Great Britain, the United States, or the Continent, 
and it is, therefore, likely to be of international interest. 

The standard is issued in bottles containing 500 grms., 
100 grms., and 50 grms., and each bottle is provided 
with a certificate showing the analyses of each chemist, 
together with an outline of the methods used. In par- 
ticular, the methods for determining silicon will be 
of interest, as this element, when present in quantity in 
aluminium alloys, has presented some difficulty to analysts. 

The standard is issued at a price which it is estimated 
will eventually cover the cost, and may be obtained from 
Messrs. Ridssale and Co., 3, Wilson-street, Middlesbrough, 
or from any laboratory furnisher. 








THE INSTITUTION OF GAS ENGINEERS. 


THe second International Gas Conference will be held in 
Zurich from September Ist to 4th, 1934. Delegates from the 
Institution of Gas Engineers will attend the Conference, and 
the following programme has been arranged. Leaving London 
on Friday, August 31st, the delegates will arrive at Zurich in 
time for the opening session at the Swiss Federal Polytechnic 
at 10 a.m. on Saturday. The following papers and reports will 
be presented to the Conference :—Presidential address by 
Herr Fritz Escher; addresses by the President-Elect and the 
President of the Swiss Society of Gas and Water Engineers. 
Papers : “ Carbonising by Electricity,” by Dr. M. Béhm ; 

‘Coal Evaluation,” by Professor G. A. Brender & Brandis ; 

‘‘ Developments from Co-ordinated Research and Co-ordinated 
Rate-making,’ by Mr. C. E. Paige; and “ Distribution of 
Natural Gas,” by Mr. K. Zardecki. Reports: Belgium, 
“Methods for the Development of the Industrial Use of Gas, 
including the Hotel Industry,” by Mr. M. Brabant; Czecho- 
Slovakia, “* Systems of Gas Charges,” by Professor Dr. Th. 
Keclik ; France, ‘‘ Co-ordination of Methods of Testing Gas 
Appliances,’ ” by Mr. G. Reclus; Germany, ‘Co-ordination 
of the Methods of Testing and Guaranteeing Gas-making 
Plants,” by Dr. Fr. Plenz; Great Britain, ‘‘ Method for the 
Development of the Use of Gas for Domestic Purposes,” by the 
Institution of Gas Engineers; Switzerland, ‘‘Systems of 
Carcassing Buildings,” by Mr. W. Grimm. Visits and social 
functions have been arranged. On the conclusion of the Con- 
ference the British delegates will make a Swiss tour, returning 
to England on September 9th, 1934. 








REPAIRING AN ALUMINIUM CYLINDER Brock.—In describing 
the welding repair shops of Barimar, Ltd., which are in Lamb’s 
Conduit-street, London, W.C., in our issue of July 15th, 1932, 
we commented on the fact that the company frequently receives 
jobs from long distances away in this country ecante, how- 
ever, the had @ job sent from as far away as the United States. 
A New few motorist had the misfortune to break the alumi- 
nium cylinder block casting of his six-cylinder Hispano-Suiza. 
American repairers would not undertake the job on account of 
the different expansions of the casting and the steel liners. 
It was sent across the Atlantic to Barimar’s, and in a fortnight’s 
time was reshipped to America repaired and guaranteed. 


AUSTRALIAN DRAWING-OFFICE PRactTice.—The Institution of 
Engineers, Australia, has sent us a volume entitled ‘* Recom- 
mended Engineering Drawing Practice,” which it has just issued. 
It is nominally a second edition of ‘‘ Mechanical Drawing 
Standards,” published by the Institution in 1926, but the 
decision to widen the scope of the book so as to embrace the 
drawing practice of all the main branches of enginee 
required the complete rewriting .of the text and the dra Sondtine 
of an entirely new set of drawings and diagrams. The form 
of presentation of the subject matter has also been altered. 
The Council of the Institution believes that the engineerin; 
industry of Australia will benefit by the adoption of standar 
oo of drawing paper and uniform practice in engineering 

htsmanship. ‘The book is very comprehensive, covering 
bag classes of drawings. The selling price, in Australia, is 





4s. 6d. per copy. 





Further Experiments on Cylinder 
Wear.* 


Causes of Corrosion.—It will be recalled that the main 
conclusion of the previous reportt was that accelerated 
wear occurs at low engine temperatures, and that this is 
attributable to corrosion resulting from the deposition 
on the cylinder walls of acid-bearing moisture. The 
reasons for assuming corrosion to be responsible may be 
recapitulated as follows :— 

(1) The pitted and discoloured appearance of piston 
rings and cylinder walls after low temperature operation; 

(2) The ‘fact that increased wear begins just below 
the calculated dew-point ; 

(3) The detection of acids in the water of combustion ; 


(4) The large reduction in wear obtained with 
hydrogen fuel ; : 
(5) The reduction in wear obtained when using 


corrosion-resisting materials. 

It was pointed out that the acids responsible for corro- 
sion might be any or all of the following :— 

(a) Nitric acid: Oxygen and nitrogen may combine 
during the explosion to form nitric oxide, further oxida- 
tion producing nitrogen peroxide which, in the presence 
of water, forms nitric acid ; 

(6) Organic acids, such as formic, may be produced 
as an intermediate product in the combustion of hydro- 
carbon fuels ; 

(c) Sulphuric acid results from the combustion of 
sulphur in the presence of water ; 

(d) Carbonic acid results from the solution of CO, 
in water. 

It should be noted that, with the exception of organic 
acids, all the foregoing require the presence of liquid 
water for their formation and cannot, therefore, be formed 
above the dew-point, when the cylinder walls are 
sufficiently warm. 

The experiments described in the first part of this report 
were carried out with the object of determining which 
acids are responsible for the corrosion of cylinder walls 
and piston rings, and, if possible, to obtain an idea of their 
relative importance. 

Nitric Acid.—It was decided to study the influence, if any, 
of nitric acid by running an engine on an * ‘ atmosphere i 
free from nitrogen so that the possibility of forming nitric 
acid was excluded. A mixture of 33 per cent. oxygen 
with 67 per cent. carbon dioxide was used, the latter 
serving as a diluent to replace the nitrogen. It was neces- 
sary, on the score of expense, to operate the engine at 
the comparatively low load of 26lb. per square inch 
b.m.e.p. Engine speed was 1100 r.p.m., and cylinder wal! 
temperature 50 deg. Cent. Oxygen and carbon dioxide 
were fed from cylinders through orifice meters to a mixing 
tank, and thence to the inlet pipe. 

Preliminary tests showed that considerable leakage of 
air was occurring, exhaust gas analysis indicating the 
presence of 30 per cent. of nitrogen. It was considered 
that the leakage was most probably taking place at the 
inlet valve guide owing to the intense suction in this 
region at part throttle. The engine was, therefore, 
operated at full throttle, the necessary throttling of the 
charge being obtained by reducing the valve lift through 
the use of an excessive tappet clearance. In addition, it 
was arranged to feed the “‘ atmosphere ” to the induction 
pipe at such a rate that there was always a positive pressure 
in the pipe, any leakage, therefore, occurring outwards 
instead of inwards. Further test runs showed, however, 
that 13 per cent. nitrogen still remained in the exhaust 
gas, and this was traced to leakage from the crank case 
past the piston to the combustion chamber. The remedy 
adopted was to maintain an atmosphere of carbon dioxide 
in the crank case, and this was done by putting the 
breather valve out of action and connecting the crank case 
to a tank of 26 cubic feet capacity, in order to reduce 
pressure fluctuations in the crank case, carbon dioxide 
being fed at a pressure of about 2in. Hg. In this way the 
nitrogen in the exhaust was reduced to 1-3 per cent. 

All the trial runs gave, however, unmistakable signs 
that this method of running an engine would certainly 
not result in the reduction in “eylinder wear to be expected 
if the formation of nitric acid were the predominant 
factor. In fact, in every case a large increase in cylinder 
and piston ring wear was recorded. 

The following table shows typical values of cylinder 
and top piston ring wear obtained on a low-nitrogen 
atmosphere, and on ordinary air :- 


bles 


Wear, inch/1000 miles. 


Atmosphere. Top ring. Cylinder. 
Air OI, are Wee es 0-0099 0-00058 
Low N, (CO, diluent) 0-056 0-0078 


The above figures indicate that this method of operation 
had introduced a@ corrosion-accelerating factor which had 
completely swamped any possible reduction due to the 
elimination of nitric acid. It was conjectured that this 
factor was probably the presence of large quantities of 
CO, in the exhaust gases, amounting to about 90 per 
cent. CO, in the (dry) exhaust gases, compared with the 
usual 10 to 15 per cent. 

Carbonic Acid.—To determine more directly whether 
CO, has a corrosive action at low cylinder wall tempera- 
tures, the rate of wear of an engine was determined 
first on atmospheric air, using hydrogen as fuel so that the 
products of combustion, although containing large quan- 
tities of water, were completely free from CO,. Wear 
was then determined under the same conditions of engine 
load and cylinder wall temperature, with the exception 
that 15 per cent. of CO, was added to the intake air, 
so that the exhaust gases now contained water and CO,. 
Finally, a check run was carried out under normal running 
conditions using petro! fuel, though still under the same 
load and low-temperature operating conditions. The 
following table records the rate of wear of the top piston 
ring in each of these three series of tests :— 

Top ring wear. 
inch/1000 miles. 





H,-+ air a ae. ee.) =e 
H,+air containing 15 per cent. co, 0-0040 
Petrol + air 4 «. ee §=6 01235 


1100 r.p.m., 26 lb. per square inch b. m.e.p., cylinder wall tem- 


perature 45 deg. Cent. 





* Report by Research and Standardisation Committee, 
Institution of Automobile Engineers. 


+ See THe ENGrinerr, June 23rd, 1933. 
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it will be observed that the addition of CO, increased the 
rate of wear appreciably. The rate of wear did not, how- 
ever, rise to the value obtained when running on petrol, 
therefore suggesting that the action of the CO, was not 
responsible for the whole of the wear obtained with petrol. 
It is of interest to record that the piston and lubricating 
oil remained remarkably clean during the runs on hydrogen 
only, but that with the addition of CO, the piston became 
covered with a brownish paste suggestive of ferric oxide. 
The corrosive action of CO, in the presence of moisture 
was further confirmed on another engine which was 
motored at a speed of 1100 r.p.m. The rate of wear 
was first determined when the atmosphere supplied to the 
engine consisted of hot air containing 16 per cent. by 
volume of superheated steam, and then when 15 per cent. 
CO, had been added to this mixture. The cylinder wall 
temperature of 35 deg. Cent. resulted in considerable 
condensation on the walls with consequent corrosion, and 
the results, summarised in the following table, indicate 
a very large increase in rate of * wear *’ due to the presence 

of co, : 
Top ring wear. 


Atznosphere. inch /1000 miles. 
Air+-steam. ate oe wes .. «+ 0°00073 
\ir4 steam ++ Cc 0, Sth) TARE) bere! © 


These figures do not agree quantitatively with those 
obtained under actual running conditions, partly because 
of the much greater condensation of water on the cylinder 
walls which occurred in the motoring tests; but they 
certainly confirm the important influence of CO, in con- 
junction with moisture as a cause of cylinder corrosion 
at low operating temperatures. 

It is, of course, well known that an aqueous solution of 
carbon dioxide contains carbonic acid—H,COs. Under 
atmospheric conditions this acid is very weak, but the 
solubility of carbon dioxide in water increases almost in 
proportion to the pressure, as shown in Fig. 1. Thus, at 
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FIG. 1 —Solulility of CO, in relation to Pressure. 


a pressure of 440 lb. per square inch the amount of gas 
dissolved is more than twenty times that dissolved at 
atmospheric pressure. Hahnel (‘‘ Inorg. and Theor. 
Chem.,”’ Mellor, Vol. VI) found that at a pressure of 52 
atmospheres (760 lb. per square inch), and at a tempera- 
ture of 15 deg. Cent., the strength of carbonic acid is 
about equal to that of formic acid. It is also interesting 
to note that the solubility of CO, falls off rapidly with 
increase in temperature, a fact which would help to 
explain the accelerated corrosion which occurs as cylinder 
wall temperature is decreased. 

It has just been pointed out that the solubility of CO, 
increases with pressure, and it would therefore be anti- 
cipated that there would be a corresponding increase in 
cylinder wall corrosion. An attempt was made to study 
this effect by varying the compression ratio of an engine 
which was motored on an * atmosphere ”’ of air, steam, 





and CO,. The attempt to carry out prolonged series of 
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Fic. 2-— Motoring Test on Atmosphere of Air, CO, and 
Steam ; Compression Ratio Varied. 


experiments over a wide range of pressures had to be 
abandoned as the cylinder walls and piston rings appeared 
to acquire a certain degree of immunity from corrosion, 
possibly owing to the formation of some protective film. 
By making use, however, of the initial readings obtained 
in these experiments, it was possible to construct the 
graph in Fig. 2, which shows an increase in ring ** wear’ 
with maximum pressure. 

In order to confirm the foregoing result on an engine 
run under its Gwn power, an engine was operated at 1500 
r.p.m. and at various loads ranging from 41 Ib. to 88 lb. 
per square inch in b.m.e.p., the cooling water temperature 
being varied in order to maintain a constant cylinder wall 
temperature of 50 deg. Cent. The results, plotted in 
Fig. 3, show a marked increase in rate of wear with 
b.m.e.p. It may be remarked, in parenthesis, that it 
does not necessarily follow that a low load is preferable 
to a high load when warming-up an engine ; in fact, the 
reverse is true, since the increased cylinder wear resulting 
from a heavier load is more than offset by the beneficial 
effect of the shortened warming-up period. 

It is not suggested that this increase in wear with load 
is entirely due to increased solubility of CO,, though the 
observed increase in wear is certainly in agreement with 
this explanation. It is possible that the more vigorous 
scraping action of the piston rings as the pressure behind 
them is increased tends, by removing detritus and any 
protective film, to accelerate wear. 





Sulphuric Acid.—In order to study the possible import- 


ance of sulphuric acid formed from the combustion of 
sulphur in the fuel, it was decided to carry out a series of 
tests on fuels containing various amounts of sulphur. 

It will be recalled that in the previous cylinder wear 
report the results of tests carried out at a cylinder wall 
temperature of 50 deg. Cent. are recorded, which showed 
that by increasing the sulphur content of a fuel from 
0-03 to 0-2 per cent. cylinder wear and top piston ring 
wear were increased nine-fold and six-fold respectively. 
\ sulphur content of 0-2 per cent. is, of course, very high, 
and tests have since been carried out to determine to 
what extent the more usual sulphur content of 0-03 per 
cent. is responsible for cylinder wear at low temperatures. 
By kind co-operation of the Asiatic Petroleum Company, 
Ltd., and the Anglo-American Oil Company, Ltd., the 
following low-sulphur fuels were made available :—(a) An 
aromatic-free petrol containing approximately 0-009 per 
cent. sulphur; (6) a No. | spirit containing from 0-005 
to 0-009 per cent. sulphur. 

Tests were carried out on an engine operated at a speed 
of 1100 r.p.m., a b.m.e.p. of 26 Ib. per square inch, and 
a cylinder wall temperature of 50 deg. Cent. The results 
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Fic. 4—Cylinder Wear in Relation to Sulphur Content. 


are summarised in the following table, each figure repre- 
senting the average of at least three separate tests : 


Approx. Wear, inch te0e miles. 
Fuel. sulphur, — : me 
per cent.) Cy linder Top piston ring. 


SE isis sacs” live T see 030 0- 00023 0-00153 

Aromatic-free - 0-009 | 0-00026 0-00115 

Special low- sulphur No. 1f/ 0- -005 to) 0-00025 0-00055 
spirit : . 0-009 


It will be seen that the cylinder wear figures do not 
differ appreciably ; in fact, they agree within the limits 
of experimental error, which were somewhat higher than 
usual, owing to the shortened duration of the runs neces- 
sitated by the limited quantities of the fuels. The piston 
ring figures tend to show, however, a lower rate of wear 
with the low sulphur fuels. 

An objection to the foregoing tests is that they were 
not carried out with the same basic fuel, 7.e., the fuels 
probably differed im certain respects, other than sulphur 
content, which may have affected the results. Further 
tests were therefore carried out in which the sulphur 
content of Shell petrol was increased by the addition 
of ethyl sulphide, which probably represents the most 
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Fic. 3--Kffect of Load on Wear at Low Operating 
Temperature. 


important sulphur-bearing compound in petrols. Results 
of tests carried out at a b.m.e.p. of 75 lb. per square inch 
and with a cylinder wall temperature of 50 deg. Cent. 
are shown plotted in Figs. 4 and 5, which show, respec- 
tively, cylinder wear and piston ring wear plotted against 
sulphur content. It will be observed that in both cases 
the increase in wear with sulphur content was, within the 
limits of experimental error, relatively small up to a 
sulphur content of 0-08 per cent., but that there was a 
rapid increase in wear for a sulphur content of 0-1 per 
cent. An experimental point obtained with the special 
low-sulphur fuel is also shown in Figs. 4 and 5. 

The foregoing results therefore indicate that the sulphur 
content of high-grade petrols has not an important influ- 
ence in relation to cylinder wear at low operating tem- 
peratures, but that sulphur contents of 0-1 per cent. « 
higher have a marked effect in accelerating cylinder wear. 

Summarising this section of the report, attention has 
been drawn to the effect of CO, on the corrosion of cylinders 
and piston rings at low wall temperatures, and it is sug- 
gested that this effect becomes more important the lower 
the temperature. Experiments carried out on low sulphur 
fuels, and the form of the graphs in Figs. 4 and 5, show 
that the usual sulphur content of No. 1 petrols is respon- 
sible for a relatively unimportant amount of corrosion, 
though high sulphur contents should definitely be avoided. 
It has not been possible to determine the influence of 
nitric or organic acids, though the results suggest a certain 
amount of wear is due to either or both of these acids 


In this connectidn, it may be stated that analysis of the 
condensate from an engine indicated the presence of 
formic acid and the absence of nitrates. 

Alcohol Blends.-Organic acids, such as formic and 
acetic, result from the oxidation of alcohols, so that it 
would be anticipated that the addition of alcohol to a 
fuel would tend to cause higher cylinder corrosion at low 
operating temperatures. 

Experiments were carried out on a fuel containing 
approximately 17 per cent. of ethyl alcohol, together wit! 
comparative runs under the same low-temperature con 
ditions on Shell petrol. The tests on the alcohol blend 
were * bracketed ’’ between two series of tests on petrol, 
and the results are given in the following table :-— 

Wear, inch/1000 miles. 


Fuel. Cylinder. Top piston ring 
Petrol = as rw .. 0-00044 .. 00-0027 
Alcohol blend .. .. .. .. 0-00080 .. 00-0052 
Petrol cee dune kid aipilcaltte 70k <P nn” on. c 


b.m.e.p., 59lb. per square inch; cylinder wall temperature, 
50 deg. Cent.; 1600 r.p.m, 





It will be observed that the cylinder wear under these 
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Fic. 5 -Piston Ring Wear in Relation to Sulphur Content. 


conditions was 80 per cent. greater, and the top piston 
ring wear 100 per cent. greater, with the alcohol blend 
than with the ordinary petrol. 

Samples of condensate from the exhaust gases were 
collected and the total acidity measured. lt was found 
that the total acidity of the condensate obtained when 
running on the alcohol blend was 1-27 mg. of KOH. 
while on petrol it was 0-415 mg. of KOH. This large 
difference in acidity and in cylinder wear can hardly be 
attributable to difference in sulphur content of the fuels, 
as the sulphur content of the alcohol blend was not 
high, viz., 0-05 per cent. 

The foregoing results emphasise the necessity for rapid 
warming-up when alcohol blends are used, and appear to 
indicate that the greater wear obtained at low operating 
temperatures is due to the action of organic acids. 

Comparative tests were carried out on petrol and on 
the alcohol blend on an engine operating at a fairly high 
cylinder wall temperature, viz., 170 deg. Cent., and the 
results are shown in the following table : 

Wear of top 


Fuel. piston ring. 
inch/1000 miles 
Petrol . a ; ; .. 000038 
Alcohol blend ..  .. a eee .. 0-00032 


Air-cooled engine, at 1600 r.p.m.; 661b. per square inch 

b.m.e.p.; cylinder wall temperature, 170 deg. Cent. 
It will be seen that the piston ring wear at high operating 
temperatures was the same on the two fuels, a result 
which would be expected if corrosion no longer plays a 
part at such temperatures. Owing to the low rate of 
wear in these tests, it was not possible to obtain an 
accurate figure for cylinder wear, but its value was 
between 0-00006in. and 0-00010in. per 1000 miles for 
both fuels. ' 

(To be continued.) 








CATALOGUES. 


Frerouson, Par, Ltd., Higher Openshaw, Manchester, 11. 
Three cataiogue sections on oil circuit breakers. 

DAVIDSON AND Co., Ltd., Belfast.—-Publication No. S.F. 130 
giving data for heating and ventilating engineers. 

STANTON IRONWORKS COMPANY, Ltd., near Nottinghain.—-.\ 
new publication on “* Stanton Dale ” aetna pig iron. 

Unrrep Steet Companies, Ltd., 17, Westbourne-road, Shet 
field, 10.—-A loose-leaf catalogue on “Silver Fox ”’ stainless 
steels. 

Witp Barrietp ELectric FurNAcss, Ltd., North-road, N.7 
—The first issue of the new Wild-Barfield Heat Treatment 
Journal. ‘ 

GREENWOOD AND Batiey, Ltd., Albion Works, Leeds.---A 
brochure on cold forging screw making and bolt head trimming 
machines. 

WESTINGHOUSE BRAKE AND SAXBY SiGNAL Company, Ltd.., 
82, York-road, N.1.—-A booklet on power signalling at Cardiff 
G.W.R. station. 

Srernot, Ltd., Royal London House, Finsbury-square, 
£.C.2.—A_ booklet entitled ‘“* Kwenchoyl, the Modern Method 
of Quenching Steel.” 

British [NsuLaTED CABLES, Ltd., Prescot, Lancs.—Cata 
logues M.33, Aluminium Sections ; M.23, B.I. Wiring Systems ; 
P.F. 134, Foundry Paint. 

Monp NickeL Company, Ltd., Thames House, Millbank, 
8.W.1.—Publication A.A.1 entitled ‘*‘ Recommended Materials 
for Automobile Transmissions.” 

Drayton REGULATOR AND INsTRUMENT CompPaNy, Ltd., 
West Drayton, Middlesox.—Leaflets on mercury switch relays 
and type P motor-operated valves. 

Ruston AND Hornsby, Ltd., Lincoln.—A catalogue describ- 
ing a range of centrifugal pumps, single and multi-stage, from 
lin. to 24in. delivery branch diameter. 

S. Smrru anp Sons (Motor Accgssorizs), Ltd., Cricklewood 
Works, N.W.2.—A catalogue of chronograph watches and timers | 
of precision for engineering and sport. 
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a Markets, 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The Continental Steel Position. 


Of the Continental steel-producing countries 
Germany seems to be in the best position so far as current 
business is concerned. Most of the German stockholders, 
and consumers, have bought with a certain amount of 
freedom with the idea, possibly, that in the existing 
state of the country’s finances it may be better to hold 
stocks than currency. In the export markets also Germany 
appears to have done a fair amount of business, partly 
as a result of the system under which importers are 
discouraged from purchasing unless German exporters 
receive an order of corresponding value from abroad. 
One result of this is that a number of German import 
and export concerns have joined forces for convenience 
in working the scheme. As the German Government 
has effectual control of the exchange, it is quite easy to 
bring pressure to bear upon importers to secure this 
object. It is reported that French requirements with 
regard to the additional export tonnage have been met 
by other members of the Cartel, but that the Belgian 
steel works are expressing discontent at their share. 
A review of the conditions which have existed since 
the formation of the Cartel took place at the last meeting 
of the organisation at the end of June. On the whole, 
satisfaction was expressed with the working of the selling 
organisations, but it was obvious that there was a good 
deal of uneasiness underlying the congratulatory speeches. 
The control of the industry exercised by the German 
Government, it is felt, may result in the German steel 
makers being obliged to take up an attitude to which 
other members of the Cartel may not be able to agree. 
There seems to be also a potential danger to the existence 
of the organisation if Germany regains the Saar territory 
under the 1935 plebiscite. The demand for an increased 


export quota will certainly be made by the German 
industry, which may be difficult to arrange with the 
French and Belgian steel makers. In the meantime, 
the Cartel seems to be holding its own in the sense that it 
is still receiving the support of the Continental steel 
makers. 


The Pig Iron Market. 


Suspensions of deliveries owing to holiday 
stoppages and the shrinkage in the demand usually 
experienced during the summer months have created 
dull conditions in this market. The effect of the holidays 
has been particularly noticeable on the North-East Coast, 
where shipments to Scotland have practically ceased 
owing to the Clydeside holidays, and are not likely to 
be resumed on an important scale until the end of the 
month. The extent to which the demand has been affected 
ean be gauged by the fact that although only four furnaces 
are producing pig iron on the North-East Coast, a certain 
amount of iron has gone into stock. These additions, 
however, are not likely to be large enough to cause 
anxiety to the makers before normal trading conditions 
return. The North-East Coast makers are competing 
keenly for export business, but are not meeting with 
much success éwing to the low figures quoted by foreign 
producers. In the Midlands the chief characteristic 
of the market is the persistence with which consumers 
follow the policy of hand-to-mouth buying. Apparently 
buyers take the view that there is no necessity for them 
to hasten to commit themselves to forward purchases ; 
but whilst this reasoning is sound enough under present 
conditions, there is nothing to suggest that prices will 
become easier. In fact, the quotations for both ore and 
coke may be expected to advance rather than to recede 
as autumn approaches, and this should stiffen pig iron 
prices. The Midland ironmasters report that specifica- 
tions against contracts are reaching them with regularity, 
but admit that replacements are on a much smaller scale 
than they anticipated. In Lancashire the market is 
quiet owing to the interference with business occasioned 
by a succession of local ‘ wakes.”” Apart from this the 
demand would appear to be only slightly below recent 
levels. Business in hematite has been particularly quiet 
this week, and whilst the export demand, in spite of low 
quotations by British producers, fails to increase, new 
business in the home market has fallen off. The most 
cheerful feature in this department is that consumers 
are taking good deliveries against contracts, and the 
makers are well booked for some time to come. 


The North-East Coast and Yorkshire. 


From practically all districts reports are received 
of the quiet demand for steel, resulting, to a great extent, 
from the prevailing holiday conditions, and also to some 
uncertainty in the minds of consumers as to the course of 
trade during the autumn. On the North-East Coast 
the works are experiencing only a modest demand, and 
new business, particularly in semi-finished steel material, 
has declined to a considerable degree. The works are 
fairly busy on railway material, but there seems little 
likelihood of the call for shipbuilding steel improving 
in the near future. Disappointment is felt in this district 
at the temporary failure of the negotiations for a trade 
agreement with the Dutch Government, as it was hoped 
that orders for steel amounting to 8000 or 10,000 tons 
would be received. It is known that the Dutch Govern- 
ment have in hand a scheme for constructing new bridges 
and replacing old ones which will be spread over a number 
of years, and it was expected that a good share of the 
steel required would be supplied by North-East Coast 
firms. Of course, even though the trade negotiations have 
been suspended, orders may still be placed with British 
concerns. The demand for structural steel is maintained 
on a better scale than might be expected considering the 
decline in business, and the structural engineers in the 
district are likely to be well employed for many weeks. 








Yorkshire steel makers, and particularly the Sheffield 
steel works which felt the summer decline in business 
later than other districts, are for the most part well 
occupied. The production of steel continues on a good 
scale, but there has been a noticeable falling off in the 
volume of new business. The demand for basic billets 
keeps up, but fewer transactions are taking place in the 
higher carbon billets, which were in active demand a 
short time ago. The motor industry has largely com- 
pleted this season’s buying, and this is responsible for 
the slackening in the call for special steels. It is worthy 
of note, however, that the demand for stainless steel 
sheets does not seem to be greatly affected. Satisfactory 
conditions rule in the re-rolling department, and although 
the works are not so busy as they were only a week or 
two ago, orders on their books are sufficient to keep them 
moderately busy until the ‘holiday season closes. The 
forges also are well off for work, and in some cases report 
that the demand is inclined to increase. 


The Midlands and South Wales. 


Business in the Midland steel markets has been 
affected in the same way as in other districts by the 
slackening in the demand. The quieter trading conditions 
have been particularly felt in the demand for the lighter 
descriptions of structural steel, this being accounted for 
to some extent by the slowing up in building operations 
and in the engineering trades. It is the more noticeable 
probably because the demand for this class of material 
revived during June and was maintained up till last week. 
The loss, however, has been offset largely by the steady 
call for heavy joists and angles. A feature of business in 
all departments lately, however, has been the insistence 
of consumers upon limiting their purchases to small lots 
for early delivery. Naturally, the producers desire to see 
old contracts which are now being worked off replaced by 
others extending over the next few months and are dis- 
appointed at the policy which seems to have been adopted 
by users. There has been little call for boiler plates and 
prices are weak, the quotation being £8 2s. 6d. to £8 5s. 
The re-rolling industry keeps moderately busy, although 
it is not receiving orders in the same volume as a few weeks 
ago. Comparatively little competition is met with from 
Continental works in the home market, probably because 
consumers are chary of placing orders until they know the 
result of the application for higher duties. At the same 
time the possibility that the application may not be 
granted has been one of the reasons, no doubt, for their 
policy of hand-to-mouth buying. The prices quoted for 
Continental material are well below the re-rollers’ figure 
of £8 12s. less 2s. 6d. rebate on certain conditions, or even 
the unassociated works’ price of £7 15s. to £7 17s. 6d. 
Continental merchant bars can be bought at £6 19s. 6d. 
to £7; joists are quoted at £7 4s. to £7 5s., and angles at 
£7 6s. to £7 7s. 6d., inclusive of duty. There has not been 
so much activity in the South Wales market as at the end 
of June, but the undertone is strong. The steel works are 
busy and the tinplate works are operating at just over 
60 per cent. of capacity. The position in this market is 
shown by the production figures of the South Wales works 
for the first half of this year, which reached 639,000 tons, 
an increase of 28,445 tons over the first half of 1933. 


Current Business. 


An expenditure of £5,000,000 has been authorised 
by the Electricity Commissioners for increasing the 
output of energy by more than 500,000 kW. The scheme 
includes the installation of additional generating sets and 
boiler plants at a number of stations, and it is understood 
that the money is allocated as follows :—£2,500,000 for 
boilers, £1,650,000 for turbine electric generators, £850,000 
for buildings. Two tugs with triple-expansion engines are 
to be built for the Alexander Towing Company, Ltd., 
by J. Crichton and Co., Ltd., of Saltney Shipyard, Chester. 
The works of the Motherwell Wagon and Rolling Stock 
Company, Ltd., have been bought by the Wilsons and 
Clyde Coal Company, Ltd. The Motherwell Works will 
be made the central repair shop for the purchasing com- 
pany, and for the Darngavil Coal Company, Ltd., and 
Robert Addie and Sons (Collieries), Ltd. The Johannes- 
burg Tender Board has invited British rail manufac- 
turers to quote for 15,000 tons of steel rails and 48,000 
tons of sleepers in connection with a £10,000,000 railway 
development scheme. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—Bombay, Great Indian Peninsular Railway : 
Thirty-three superheated, coal-burning locomotive boilers 
(India, August 15th). Indian Stores Department: Elec- 
trically driven sewage pumping plant and spares (August 
13th, Simla). Royal State Railways, Siam: 1700 kilos. 
of Muntz metal rod (Bangkok, September 14th). Egypt : 
Ministry of Public Works: Cast iron or steel pipes, water 
meters and sluice valves (Cairo, August 20th). Argentine, 
State Railways Administration: 1,439,075 kilos. of mild 
steel plates and sections (Buenos Aires, August 14th). 
H.M. Consul at Kovno, Lithuania, reports that a local 
firm requires quotations from United Kingdom manu- 
facturers for round rolled iron wire for nail making. 


Ferro-alloys. 


The quieter conditions ruling in the steel market 
have naturally affected the demand for most ferro-alloys, 
but not to the extent that might have been expected. 
Consumers are carrying little in the way of stocks, and 
for that reason have to be continually in and out of the 
market in order to cover their requirements. From now 
until the early part of September, however, the demand 
may be expected to dwindle. Decreased requirements 
have had little effect upon prices, and the tone of the 





Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


market has been consistently firm. Lately there has been 
a rather active buying of ferro-silicon arising probably 
from reports that there may be delays in deliveries owing 
to water shortage in the producing countries. Similar 
reports, however, are usually heard at this time of the 
year, and it is unlikely that production will be sufficiently 
affected to influence market conditions. There has been 
little change in the market for ferro-chrome, and for some 
time the demand has been steady without any particular 
feature. Business has been most active in the low-carbon 
grades, users’ requirements of the heavier grades being 
on a comparatively poor scale. The tungsten section has 
probably been the quietest of the ferro-alloy markets. 
Deliveries against contracts are not being made with the 
same regularity as of late, and the outlook does not seem 
promising. On the other hand, after a period of dullness, 
rather more cheerful conditions have developed in the 
ferro-molybdenum department, and one or two contracts 
have been placed. Ferro-vanadium is a featureless 
market, but the price is unchanged at 12s. 8d. per lb. 
A moderate amount of business has been put through 
of late in silico-manganese, in spite of a decline in business 
in the Midlands and Sheffield. An active demand exists 
for ferro-manganese, but this is principally on home 
account, and export business, which was on a good scale 
at the beginning of the month, has declined. Quotations 
for these alloys will be found on our “ Prices Current ” 


page. 
Copper and Tin. 


Conditions in the electrolytic copper market 
fail to show any improvement, and prices have again 
declined over the week. The American producers con- 
tinue to offer cheap parcels of copper in the European 
markets, and apparently finding they are unable to sell 
sufficient in this: way, they dispose of their surplus on 
the London standard market for delivery against standard 
warrants. It is understood that the metal which is 
being thus disposed of is non-Blue Eagle copper, which 
must not be sold in the United States under the provisions 
of the Industrial Recovery Act. The extent to which the 
copper has been dumped in this country is shown by 
the increase in the stocks in the London Metal Exchange 
warehouses, which rose last week by 2555 tons to 35,606 
tons. The general view of the market is that prices must 
be almost at rock bottom, but until some help is afforded 
by a revival in Continental buying it is difficult to see 
how any degree of stability can be reached. An improve- 
ment in trading conditions on the Continent should lead 
to a reduction in the quantities offered in this country, 
and thus impart a certain amount of strength to the 
market. In the United States the price is kept pegged at 
9c.; but the export quotation is weak at 7.27} to 7.30c., or 
£32 5s. The London standard market reflects the weak- 
ness in electrolytic prices, and this tendency has been 
aggravated by realisations by weak speculators. The 
statistics for June gave the world’s stocks of electrolytic 
copper as 502,000 tons, a reduction of 36,400 tons on the 
month,... The tin market fails to develop any feature of 
interest. It is so much under control that, apart from a 
humdrum business with consumers, there has been little 
movement. It is probable that values would be much 
lower than they are owing to the poor demand if it were 
not that support is always forthcoming when prices show 
a tendency to fall. This buying is by interests which 
it is assumed are associated with the Pool. This does not 
help in increasing confidence, and in spite of the steadiness 
of prices there is an undertone of nervousness. Details 
of the Buffer Pool scheme have been published, and it 
is disclosed that the operations of the organisation will 
be controlled by a committee of four, which must act 
in accordance with the instructions of the International 
Tin Commitiee. The committee must also report to the 
International Committee once a month. The quietness 
of American buying has created some surprise, and it is 
suggested that as a result of the poor consumption quotas 
may be reduced when the committee meets in August. 


Lead and Spelter. 


No feature of interest has developed in this 
market, and the position, both in this country and abroad, 
has remained almost unchanged for the past few months. 
The demand from the British home market is on a good 
scale, the quantities taken by the lead pipe and sheet 
manufacturers being particularly good. Outside this 
country, however, business in lead has been disappointing. 
The dev elopment of Germany’s own resources and the 
curtailment of imports has had a marked influence upon 
business in the Continental market. Against this, produc- 
tion has been stimulated by the demand for silver, which 
is found in many lead ores, so that the statistical position 
is not likely to improve. In the face of these conditions 
prices have been steady, probably because producers have 
shown no inclination to flood the market. The tone 
of the spelter market has been rather flat, and prices 
have shown a tendency to sag. The news that the Inter- 
national Zinc Cartel had been renewed until the end of 
the year relieved the market of some uncertainty, whilst 
it was also stated that a committee would be appointed 
to put the arrangements for the Cartel upon a yearly 
instead of a half-yearly basis. Later, it was reported 
that the production quotas had been increased to 60 per 
cent., and this naturally had a rather adverse effect upon 
the market. The delicacy of the Cartel’s position is also 
increased by the control exercised over the German 
spelter industry by the Government, which may result 
in the German makers having to break the Cartel arrange- 
ments. On the other hand, it is regarded as satisfactory 
that in the face of these difficulties it has been possible to 
keep the Continental spelter industry under some sort 
of control. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 
Steelmakers : joists, 22s. 6d.: plates and sections, 15s. 
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Current Prices for Metals and Fuels. 


TRON. 


(Did Teesside Area) 


N.E. Coast— 
Hematite Mixed Nos. 
No. 1 
Cleveland 
No. 1 oo Tad 
No. 3 G.M.B. 
No. 4 Forge 
Basic (Less 5/— rebate) .. 
MIpLANDS— 
Statfs.— 
North Staffs. Foundry .. 
” ” Forge 
Basic (Less 5/— rebate) .. 


Northampton— 
Foundry No. 3 
Forge 

Derbyshire— 
No. 3 Foundry 
Forge 

ScoTLAND-— 

Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 


Basic, d/d (Less 5/— rebate) ¢ 


N.W. Coast— 


Hematite Mixed Nos. 


Home. 
£ euinds 
3) BHepow, 
e- 6S 3 


(Dd Teesside Area) 


BO. «Bi; 


2! 0®:), 


3 
3 
ee ee 
3 


oar 


d/d Glasgow 
Sheffield 


3:22 0 .. 
36U66lCO 
310 0 
ZS: Int 
3 2.6 
2) 
6s 
3 11 0 
3 12 6 
310 0 
> 6 0 
3 .18:-6 
4 0 6 
\4 5 6 


MANUFACTURED 


LANCS.— 


Crown Bars 
Best Bars 
Ss. Yorxks.— 
Crown Bars 
Best Bars 
MrpLanps— 
Crown Bars i 
Marked Bars (Staffs.) 
Nut and Bolt Bars 
ScoTLanD— 
Crown Bars 
Best. . 
N.E. Coast 
Common Bars 
Best Bars ‘. 
Double Best Bars . 


Home. 
£ s. d. 


(Delivered to Black Country Station) 


TRON. 


2 6... 
BO: 3. Bu. 


12 0 0 
1.86 8 
912 6 
6 2 6 


10 1: 





LONDON AND THE SovuTH— 


Angles 
Tees. . 
Joists 
Channels. . 
Rounds, 3in. and up 
~- under 3in. 
Flats, 3in. and under 
Plates, tin. (basis) 
fin. 
hin. 
frin. 
tin. 
Nortu-East Coast— 
Angles 
Tees. . 
Joists 
Channels. . —s 
Rounds, 3in. and up 
» under 3in. 
Plates, jin. 
TS 
fin. 
fin. me 
a? oS 


Boiler Plates, jin... 


STEEL. 


2 
2 S Bie. 
2 


roa 


to 7 


Mipitanps, AND LEEDS AND DistTRIcT— 


Angles 

Tees... 

Joists 

Guemnels... .. «; 

Rounds, 3in. and up 
= under 3in. 

Flats, 3in. and under 


Plates, Zin. (basis) 
= fein. .. 
din. 

- fin. 
ag tin. 


Boiler Plates, #in. 


SaaS 


a> 


Home. 

£ end. 
O86 «2 
910 0.. 
i736 .: 
i i. 
i al 
a ae 
6.14 .6:.. 
2. ree *, 
7 2. Oss 
910 0O.. 
os 80 
or S55 
Ce. & 

. . 

9 7 

8 15 

812 6 

o. 248 

8 12 0 

8 15 

9 0 O 

9 5 0 
910 0 

9 2 6 

8 5 0 

&. ‘se. d. 

es ho ee 
ore O+ 
eas’ ‘@". 
$126. 
a RP 
812 0. 
812 0. 
S37 “Ss 

9 2 

9 7 6 
912 6 

9 2 

8 5 


Export. 


£ se 4d. 
Bi Gi 7B 
> 0 6 
a 
218 6 
217 0 


Birmingham 


Export. 


fs @& 
9 6 O 
915 0 
815 0 
915 0 
10 0 90 
Export. 
£.e.\id, 
Io B 
so & 
Ta © 
712 6 
Sat = 
7.6 @ 
715 0 


“1 ™ © © © oo 
- 
ouafo 
ooo 


5.0 

s. d. 

7! 
8 7 6 
: i 
712 6 
6...27,,4 
70 0 
< 10 3 
8 0 0 
8 5 0 
810 0 
8 5 0 
712 6 
£s. d. 
t- 4a 
a? @ 
TUT ws 
712 6 
8 7 6 
7 0 0 
a 
715 0 
8 0 0 
8 5 0 
810 0 
8 5 0 
712 6 








STEEL (continued) 


Home. Export. 
GLASGOW AND DisrrRicr— 6.4. .8. Bite 
Angie; «usdst a= acy Rothe. « a, 
Meese Asihse, vier Aas Guis a ae | 
Joists o tae, SIRO Bees. T theif 
Channels.’ SE ee gape 7123 6 
Rounds, 3in.andup .. 9 7 6 amet fit 
os under 3in. o. oO 2a @ 7 oe = 
Flats, 3in. and under .. 8 12 0 7 0 0 
Plates, jin. (basis) .. 815 0.. 715 0 
Mee wk gee SORE «6 os 90 
UD is oo ts nt a > oo 
* RSs saypacery ree es 8 10 0 
” SeRikeie SC a ee ee. es 890 
Boller Plates... .. .. 8 8 @.. 712 6 
SoutH Watres AREA—- r “te. Ss. d. 
es ee ey ae % T6 
ae ee Naa Ss. 7.6 
Ch) <ssiditrah anus ofS Tt. y i ee 
Chanhels.. isin ais nO Bt 6 712.6 
Rounds, 3in.andup .. 9 7 6 8. kis 
‘a under 3in. 8 12 0 700 
Flats, 3in. and under oT oO" 700 
Plates, jin. (basis) ert BebT i 8: 716 0 
’ Min 20s i). eo Gee ait 8 0 0 
fin. .. 748 8 5 0 
fyin. .. eres 8 10 0 
DMs. wor sce ae 8 5 0 
[RELAND— BELFAST. Rest or IRELAND. 
i an £ sa. d. 
rare oe ee 815 0 
Tees.. SAE Ab. wei Cae S25 6 915 0O 
Joists ore ale sia a Oh PA ois 9 2 6 
Channels.. .. .. .. 817 6 9 0 0 
Rounds, 3in.andup .. 912 6 915 0 
o» under 3in. it 20 9 4 6 
Plates, jin. (basis) .. 9 0 O.. .. 9 2 6 
fgin. .. oo Ht BAD cil et 9 28 
ams. OF 26 sey Rei Geis 499 912 6 
een. ts ee, ONE 917 6 
Be a ee Oe OUD 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. c is. -d. 
10-G. to 13-G., f.o.r. .. 9 0 O.. ate 8 15 0O 
14-G. to 20-G., d/d 62 BOurnBetOvlawe ax 9 0 0 
21-G. to 24-G., d/d -t BORO Ore. A 9 5 O 
25-G. to 27-G., d/d Ta | ee he 917 6 


The above home trade prices are for 4-ton lots and over ; 
2-ton and 4-ton lots, 10s per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G. 

Home. £ os. d. 
4-ton lotsandup.. .. 13 0 0 
2-ton to 4-ton lots | i i 
Under 2 tons idni <t Aoe 
Export : £16 7s. 6d. c.i.f. duty paid India. 
£11 5s. Od., f.0.b. other markets. 
Scandinavian Markets free. 


Tin-plates. 
20 by 14 basis f.o.b. Bristol Channel ports, 18 /~. 
Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. 


Billets. £ 8s. d. 
Basic, Soft (25-41% C.) .. .. ..6 0 0 
Medium (0-42% to 0-60%C.).. 617 6 

Hard (0-61% to 0-85% C.) 7°76 

(0-86% to 0-99% C.) s 7.6 

‘ (1% C. and up) - eee 

Soft (up to 25%C.), 500tonsandup .. 5 10 0 

100 tons .. ee | 

Rails, Heavy, 500-ton lots, f.o.t. 810 0 
710 0 


Light, f.0.t... 


FERRO ALLOYS. 

3/6 per Ib. 
3/3 per lb. 
Per Ton. 
Ferro Chrome, 4 p.c.to6p.c.carbon £23 0 0 

” ” 6 p.c.-to 8 p.c. £21 12 6 
” Sp.c.tol0dpc. .. £21 12 6 
Specially Refined .. 
Max. 2 p.c. carbon £36 0 0 11/- 
» 1 p.c. carbon £38 15 0 12/- 
0-70 p.c.carbon £42 0 0 
10d. per Ib. 
2/5 per Ib. 
£10 15 0 home 
£13 0 Oscale 5/-p.u. 


Tungsten Metal Powder. . 


Ferro Tungsten 
Per Unit. 


aaa 
I 


os my » carbon free 
Metallic Chromium. . 
Ferro Manganese (per ton) 

» Silicon, 45 p.c. to 50 p.c. 


» 15 p.c. £18to £18 7 6 
seale 6/- p.u. 
Vanadium .. . aN 12/8 per Ib. 
Molybdenum Sort te 5/6 per Ib. 
Titanium (carbon free) 9d. per Ib. 


2200 to £205 
5/3d. per lb. 


Nickel (per ton) 
Ferro Cobalt 








CARDIFF 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, July 25th. 


Brass 


Ingots, 70/30,d/d Birmingham £29 


CoPpPER 

Cee oti sa Marli ssulieeocns SSR WL 640. 488.8. 0 
Three months .. .. . .. £29 6 Oto £209 6 3 
Electrolytic .. .. .. .. £32 0 Oto £32 5 0 
Best Selected Ingots, d/d Bir- 

mingham .. .. £32 10 0 
Sheets, Hot Rolled . . £58 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) . . Ojd. 93d. 

o- Brazed (basis) 9}d. 9}d. 


0 Oto £30 0 06 


Home. 


FUELS. 


SCOTLAND, 


LANARKSHIRE— 


Export. 


Tubes, Solid Drawn, 2/1 alloy Sid. 8d. 
»» Brazed. . 103d. 103d. 

Tin— 

Cash .. d £233 7 6 to £233 lO 0 

Three months .. £233 2 6t0 £233 5 0 
Leap... “2 £10 15 Oto £10 18 9 
lel gales peer dala A ali: . £183 6 Sto £18 8 9 
Aluminium Ingots (British) .. £100 


Export. 


(f.0.b. Grangemouth)—Navigation Unscreened 12/6 to 12/9 


Glasgow—Ell 
” Splint 


” 


AYRSHIRE 


(f.0.b. Ports)}—Steam 


FiresHIRE— 


(f.0.b. Methil or Burnt- 
island)}—Prime Steam . . 
Unscreened Navigation 


LorHians— 


(f.0.b. Leith}—Hartley Prime. . 
Secondary Steam .. ‘ 


ENGLAND. 


YORKSHIRE, MANCHESTER— 


B.S.Y. Hard Steams 


Furnace Coke 


NORTHUMBERLAND, NEWCASTLE 


Blyth Best 


Nutty Slacks 


SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 
Seconds .. $ 
Best Dry Large 
Ordinaries .. .. 
Best Bunker Smalls 
Cargo Smalls .. 
Dry Nuts 
Foundry Coke 
Furnace Coke. . 
Patent Fuel 


SwansEA— 


Anthracite Coals : 
Best Large Sree 
Machine-made Cobbles. . 
Nuts 
Beans 
Peas cs 
Rubbly Culm. . 


Steam Coals: 
Large 
Nuts 
Smalls 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


»  Second.. 
» Best Small .. ‘ 
Unsoreened ‘ 
DuRHAM 
Best Gas.. 
Foundry Coke 
SHEFFIELD— Inland. 
Best Hand-picked Branch 25/- to 26/- 
South Yorkshire Best .. 20/— to 22/- 
South Yorkshire Seconds 16/6 to 18/6 
Rough Slacks 6/~to 9/- 
7/-to 8/6 


13/6 
15/6 


11/6 


13/- 
12/— to 12/9 


11/6 to 12 
11/3 to 11/6 


17/6 to 20/6 
13/~ to 17/6 


13/6 to 13/9 
13/- 
10/6 

12/- to 13/6 


14/8 
19/— to 22/6 


19/6 
19/~ to 19/44 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/- 
11/6 to 12/6 
22/- to 26/- 
24/- to 37/6 
19/6 to 22/6 


21/- 


37/6 to 40/- 
42/6 to 51/- 
40/- to 50/- 
25/- to 30/- 
19/— to 22/6 


10/~ to 10/6 


18/- to 20/6 
18/6 to 22/6 
11/-— to 13/- 


Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 
Diesel Oil bo }ittem rite® ib 


Per Gallon. 
33d. 
4d. 


Manchester prices }d. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Industrial Situation. 


THE slackness usually experienced at this time 
of the year is aggravated to such an extent that manu- 


facturers in some branches of the engineering industries’ 


are scarcely able to keep their works running at all. 
Structural engineers expect to profit at an early date from 
the relief works, which will require a fair amount of steel, 
but in a general way it is believed that the programme will 
not improve the position of the engineering industries to 
any great extent. The most serious factor in the situation 
is the absence of expenditure on private undertakings. 
As the big firms are rarely able to provide full employ- 
ment for their hands, they no longer distribute work out- 
side, and the considerable number of small engineering 
shops in and around Paris which depend upon them are 
particularly affected by the crisis. The situation of these 
small makers has become critical. The continued decline 
of industrial activity is accompanied by a steady contrac- 
tion in the consumption of coal, and for that reason im- 
porters have been notified that quotas for coal will be 
reduced by 10 per cent. during August and September. 


Simplifying Foreign Trade. 


In pursuance of its policy of financial reform, the 
Government has issued a decree merging the eight different 
supplementary taxes on imports into one tax. Until now 
the importer never knew beforehand what he would have 
to pay in addition to the import duty, and it was prac- 
tically impossible for foreign manufacturers to fix prices 
for delivery into this country, but the unifying of all these 
accessory taxes will at least make the position clear, 
though it will not reduce the total amount that will have 
to be paid. The exporting industries are also being assisted, 
and m the case of motor car manufacturers all taxes are 
suppressed on cars that are consigned direct to agents and 
customers abroad. These charges are calculated to repre- 
sent 1-5f. per kilogramme of car weight, so that this relief 
from taxation is equivalent to an export bounty of a little 
more than 2d, a pound. 


Shipping Subsidies. 


The Bill, which was recently passed to sub- 
sidise shipping not already assisted by the State, provides 
that for ships propelled by steam or internal combustion 
engines, the amounts paid will be on a graduated scale 
from 10 to 30 centimes per ton, the former for ships of 
more than 10,000 gross tons and the latter for 500 gross 
tons and less. For sailing ships the amounts range from 4 to 
20 centimes for gross tonnages of more than 2000 and of 
1000 and less respectively. These payments are increased 
by 10 up to 120 per cent., according to the speeds attained 
on trial with half loads, the maximum being accorded for 
ships that attain speeds of more than 23 knots. The ships 
are required to make a daily average during the time they 
are in commission of 35 miles for sailing ships, increasing 
up to 90 miles for steam or motor ships, according to the 
speeds attained on trial. The minimum average mileage 
is reduced in the case of ships employed in the international 
coastal trade. Drifters and trawlers are exempted from 
this obligation. The above subsidies are further increased 
by 50 per cent. in the case of ships put into commission 
after the promulgation of the law, with certain reservations 
to ensure that the ships could not have been put into service 
without the aid of this additional subsidy. In the event 
of the shipping companies receiving more than a million 
francs a year in respect of subsidies for tonnage and speed, 
they will be required to spend 20 per cent. of that amount 
on the construction of ships in French yards, or on the 
reconstruction of ships with equipment of French manu- 
facture. In cases where the French industry is unable to 
execute this work “ under normal conditions of delivery, 
price and quality,” the shipowner may be authorised by 
the Minister of Merchant Marine to employ foreign 
material, this decision to be based upon the advice of a 
Commission representing the State, shipowners, and the 
manufacturing interests. The amount to cover the sub- 
sidies will be raised by increasing the import duties by a 
maximum of 4 per cent. If the annual total exceeds 
140 million francs, the tax may be reduced proportionately, 
while failure to reach that figure will mean a correspond- 
ing reduction in the amount paid to shipowners. 


Congo-Ocean Railway. 


The official opening of the railway between 
Brazzaville and Pointe-Noire was delayed until recently, 
when the ceremony was performed by the Governor of 
lrench Equatorial Africa, who on the following day laid 
the first stone of the harbour at Pointe-Noire. The con- 
struction of the railway began thirteen years ago after an 
obviously inadequate survey of a very difficult country, 
and the mortality amongst native labourers was so great 
that the work had to be suspended until arrangements 
could be made to build the line from both ends with suit- 
able mechanical equipment. According to an official 
statement, the railway cost about 1,800,000f. per kilo- 
metre. The undertaking is a notable achievement, and 
provides the only means of communication through French 
territory with the equatorial colony which was formerly 
reached by way of the Belgian port of Matadi on the 
Congo River and the Belgian railway. Its construction 
was necessary for the opening up of a vast, though sparsely 
populated territory, that is believed to be particularly 
rich in natural resources. 


The Battleship ‘‘ Strasbourg.’’ 


The second battleship of the “ Dunkerque ”’ 
type, to be named the “ Strasbourg,” will be constructed 
in the Penhoét yard at Saint-Nazaire. The main reason 
for building this ship in a private yard is to provide some 
relief to the shipbuilding industry, which is seriously 
threatened by an aggravation of unemployment. The 
contract will allow of work being distributed amongst 


British Patent Specifications. 


When an é 18 ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridament, is the date of the acceptance of the 
complete Specification. 
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CONDENSERS AND FEED-WATER HEATERS. 


411,761. December 11th, 1933.—-Heatinc ELEMENT FoR FEED 
WATER PREHEATERS, Paul Kleineweffers, of No. 42, Guten- 
bergstrasse, Krefeld, Germany. 

This invention pertains to an element for feed water pre- 
heaters or economisers. The feed water for the boiler flows 
through a number of such elements and is heated by flue gases 
brushing against the outer side of the elements. The individual 
elements are interconnected by bends so that the water flows 
through the preheater along a serpentine path. Each heating 
element comprises a cast body A, which contains two super- 
posed cylindrical pipe sections B C separated by a partition D. 


N° 411,76) 





























The sections merge at both ends into a common aperture E. 
Connecting flanges F are cast on the ends of the cast body. 
These flanges each have a circumferential groove G for accom- 
modating a packing. Ribs H cast on the cast body have 
parallel needles J on both sides. The needles, in conjunction 
with the ribs H, effect a very intensive utilisation of heat that 
imparts a high thermic efficiency to the economiser. As com- 
pared with known plants of similar output, the scheme is said 
to result in a saving in space of 65 per cent., a reduction of 
weight of 30 to 40 per cent., and a reduction in cost of about 
40 per cent.—June 14th, 1934. 


INTERNAL COMBUSTION ENGINES. 


411,426. September 30th, 1932.—-Pistons, Anglo-Persian Oil 
Company, Ltd., of Britannic House, Finsbury-circus, 
London, E.C.2; and Louis John Le Mesurier, of the same 
address. 

This invention has for its main object to provide simple 

means for improving the lubrication of the cylinder walls or 

cylinder liner, and means by which the lubricating oil may be 
carried along the cylinder wall to a position above the piston 
rings. The lubricating ring consists of a spring ring A similar 

to-a Ramsbottom ring and formed with a series of grooves B 

extending from the top face to the bottom face of the ring. 

Between the top and bottom faces of the ring an external 

annular groove C, advantageously of semi-circular transverse 

section, is formed which establishes communicgtion between the 
grooves B, which are formed of semi-circular section and extend 
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between the top and bottom faces of the ring at an inclination, 
for example, of 45 deg. to the plane of the ring. The spring ring 
A is mounted within a groove formed in the upper part of the 
piston body above the pressure rings at the front or forward 
end of the piston. The groove is open. at the peripheral face of 
the piston and has cross sectional dimensions corresponding to 
those of the ring A or is otherwise adapted for its reception. By 
carrying the lubricant above the top piston ring wear of the 
piston and cylinder will be minimised as the result of the 
improved lubrication, and as the piston rings slide upon a well- 
lubricated surface, protection is thus also afforded against 
erosion. The ring also provides means for conducting heat from 
the piston head to the cylinder walls and thus reduces the tem- 
perature at which the first pressure ring is required to operate.— 
May 30th, 1934. 


DYNAMOS AND MOTORS. 


March 8th, 1933.—SineLE-PHASE A.C. [INDUCTION 
Motors, The English Electric Company, Ltd., of Queen’s 
House, 28, Kingsway, London, W.C.2; Leslie Roberts 
and Reginald Donahoe Ball, both of Phoenix Works, Brad- 
ford, Yorkshire. 

This invention relates to the method of operating single- 
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other yards on the Loire. 





the starting winding connected to and supplied from the mains, 
: during running, in series with a capacity less than that used 
for starting. ‘wo capacitors are provided in series with the 
starting winding; one is connected across an auto-transformer 
which is in series with a switch adapted to be opened when the 
motor has run up to speed, and the second is in parallel with the 
switch, auto-transformer, and capacitor. The switch may, if 
desired, be operated automatically by centrifugal or similar 
means. Two separate condensers or banks of condensers may be 














employed. The running winding A of the motor is connected 
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across the supply mains B and C. The circuit from main B 
through the starting winding D divides into two branches. One 
goes to the outer plate E of a condenser and the other through 
a centrifugally operated switch F to an intermediate tapping on 
an auto-transformer G. One of the outer ends of the auto- 
transformer is connected to another outer condenser plate H. 
The other free end of the transformer is connected to supply 
main C and either to the remaining outer plates J and K of 
two separate condensers or to the intermediate plate of a three- 
plate condenser if the latter is employed.—June 14th, 1934. 
411,596. February 7th, 1933.—DyNAMO-ELECTRIC MACHINES: 
N. V. Electrotechnische Industrie Voorheen Willem Smit 








phase capacitor type induction motors which consists in leaving 


and Co., of Slikkerveer, near Rotterdam, Netherlands. 
According to this invention, the air which is circulating in 


| the interior of the machine is led through the wave troughs A 
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formed by the inner surface of the corrugated frame, while air 
supplied from the outside circulates through the wave troughs. 
A shield or plate for enclosing the outer air channels can be 
arranged around the whole corrugated plate or around a part 
of it, as shown in the right-hand illustration.—June 14th, 1934. 


TRANSMISSION OF POWER. 


411,247. March Ist, 1933.—Seauine Betts AND SIMILAR 
APPARATUS FOR USE WITH ELEcTRIC CaBLEs, The Okonite- 
Callender Cable Company Incorporated, of 730, Twenty- 
first-avenue, Paterson, Passaic, New Jersey, U.S.A. 

A terminal, sealing bell, or similar apparatus, according to 
this invention, is adapted to contain an insulating liquid 
under high pressure, and comprises an insulating bushing 
which receives the end of the cable, and a member engaging 
each end of the bushing. One of the members serves as a cap 
for the bushing, and the other serves as a support for the 
bushing, the two members being connected together by insulat- 
ing tension means. A is the cable and B a pipe or conduit. 
C is a collar surrounding the pipe B and welded thereto, while 
D is a spider bolted to the collar C. Surrounding the insulation 
of the cable are insulating tubes E and F, and surrounding these 
tubes is a porcelain bushing G, extending from one of the flanges 
H on the spider D upwardly to near the top of the structure. 
The bushing G is provided exteriorly with petticoats J. Above 
the top of the insulating bushing G is a spider K, the conductor 
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of the cable passing through the spider as shown. The cable 
conductor is rigidly secured to this spider, and the upper end 
of the bushing G may be cemented therein. The bushing 
G, therefore, rests on the flange H and extends between this 
flange and spider K. Lateral displacement of the bushing is 
prevented by a ring L bolted to flange H. The spiders D and K 
are held against displacement away from each other by strain 
insulators M anchored at each end to the spiders. The strain 
insulators are preferably provided with turnbuckles N. The 
arrangement provides a cable terminal of great mechanical 
strength, and capable of standing high pressures without 
breakdown, the spider D being in effect welded to the pipe 
B, while the insulator G lies between this rigid spider and the 
upper spider K, which is held against upward movement by 
the strain insulators M. The increased mechanical strength 
is not only of value where the cable is permanently under a 
high pressure, but also for testing a cable which is normally 
under a low pressure, but requires to be tested for a high pressure 
such as may occur due to abnormal conditions.— June 7th, 1934. 


LIGHTING AND HEATING. 


409,942. July 26th, 1933—Hear Excuancers, Aktien- 
gesellschait Brown, Boveri et Cie., Baden, Switzerland. 

The object of this invention is to provide a water heater, 

utilising the heat of waste gases, of such a character that the 
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gases can be passed through the ig at 
a very high velocity without eddies, and their consequent 
back-pressure, being produced. It is suggested that the rate 
of flow of the gases should be as high as 100m. per second, 
and that they can be cooled down 120 deg. to 130 deg. 
Cent. without there being any fear of corrosive liquid being 
deposited on the tubes. As will be seen from Fig. 1, the heater 
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comprises three banks of tubes connected vertically one above 
the other, down which the water flows, while the gases go 
upwards. The essential feature of the invention is that the 
connection of each tube to its neighbour is made by a passage 
that has a stream-lined contour, as shown in Fig. 2, so that the 
passage of the gases is restricted as little as is possible.— 

May 10th, 1934. 

411,612. March 6th, 1933.—Enectric Heatrne ELEMENTs, 
The General Electric Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2, and John Raymond Hunt, 
of Research Laboratories of the General Electric Company, 
Ltd., Wembley, Middlesex. 

In accordance with this invention a cylindrical rod A of 
refractory material provided preferably by extrusion from a 
suitably shaped nozzle, with four longitudinal grooves B of 
suitable cross section, forms a support for a heating wire winding 
C. In assembling the element, plastic material D is extruded 
from a nozzle in the form of a ribbon and is fed into the four 
grooves B, so that some of the material projects out of the groove 
above the surface of the rod A. The supporting rod A is then 
ready for the winding operation, and one end of the wire is 
first anchored to one end of the rod by placing it in a slot E 
formed in the end of the rod so that it projects from the slot 
and winding the wire over this projecting end and along the 
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length of the rod. The wire is positioned by the winding gear 
used, and cuts into the plastic material D, the other end of 
the wire being anchored to the end of the rod. The turns of 
the wire are then separated from each other by the refractory 
material in the grooves B, and if the whole is fired, the turns 
will be secured in position by the hardened material D. Each 
end of the element is provided with a cap F of an electrically 
conducting material, such as aluminium, which may be moulded 
directly on to the rod, these being retained in position by the 
grooves B, which form keys. The caps F are particularly useful 
for mounting the element in spring contacts. The wire winding 
C, besides being retained in position by the material D, also 
tends to force the material into the grooves B, thus preventing 
the refractory from falling away as in that type of element in 
which the wire is positioned in the first instance by a layer of 
material on the surface of the refractory supports.—June 11th, 
1934. 


MEASURING AND TESTING INSTRUMENTS. 


411,780. January 15th, 1934.—-THERMOSTATICALLY OPERATED 
Switcues, Matt Payne, of 50, Hook-road, Surbiton, 
Surrey; and The British Thermostat Company, Ltd., of 
Teddington Works, Windmill-road, Sunbury, Middlesex. 

This invention is concerned with the construction of thermo- 
stats of the kind which are operated by the vapour tension of a 
fluid contained in a bulb disposed at a point remote from the 
recording or indicating instrument. The instrument comprises 
an outer casing with a seating A on which is mounted an expan- 
sible bellows device B or alternatively an expansible diaphragm 
can be employed. The spindle of the seating has a screw- 
threaded nipple C, to which the vapour tension line leading from 

the bulb is connected. From the interior of the nipple C a 

branch D leads to a thermometer E. The pressure opposed to 

the expansion of the bellows D is created by means of a spring 

F which acts upon a spindle G bearing upon the inner end of the 

bellows. The degree of compression is adjustable by means of an 





external knob or hand wheel H and is indicated by means of a 
scale J which operates in conjunction with a fixed pointer K. 
Movement of the bellows causes pivotal movement of an arm L, 
which is adapted to rock a mercury switch device M to make or 
break an electric circuit according to its position relatively to a 
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pivot N. The electrical connections O to the switch pass to a 
terminal block P. The instrument also includes a levelling 
device R to assist in the accurate mounting of the instrument 
and avoids the necessity for the employment of additional 
instruments.—June 14th, 1934. 


LOCOMOTIVES. 
411,754. November 2lst, 1933.—FrEp-waTeER HEATERS, 
Wiener Locomotiv-Fabriks Aktiengesellschaft, 57, 


Briimnerstrasse, Vienna X XI, Austria. 

According to this invention, a feed-water heater for a loco. 
motive boiler is formed of ribbed tubes adapted to be heated by 
flue gases and is disposed outside the smoke-box, preferably 
above it or above the boiler. The flue gases leaving the boiler 
tubes are separated from the blast pipe A by a partition B and 
enter the flue gas space of the heater at C and leave it at D, 
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where they pass into the front part of the smoke-box, into which 
the blast pipe projects, and eventually leave by the smoke 
stack E. The heater is composed of two parts, one being 
situated before and one behind the smoke stack, the parts being 
connected by flue gas pipes (not shown) at both the left and the 
right side of the stack. In the case of small heaters, for instance, 
either the part situated before the smoke stack or the part 
behind the smoke stack may be omitted. To facilitate accessi- 
bility the partition B may be either hinged or made adjustable. 
June 14th, 1934. 


MISCELLANEOUS. 


411,789. February 5th, 1934.—DiscHarce RectTirier Appa- 
RATUS, Siemens-Schuckertwerke Aktiengesellschaft, of 
Berlin-Siemensstadt, Germany. ¥ 

The manufacture of mercury vapour glass vessel rectifiérs 
for relatively very small outputs—that is, rectifiers for, say, 
an output of 20 ampéres and 110 volts or less—is unprofitable, 
because a constant excitation is necessary with such rectifiers 
in order to obtain outputs which are a small fraction of the 
maximum without interruption in working. By the invention, 
glass rectifiers of the above-mentioned character are improved 
by simplification of the bulb and connections, while the efficiency 
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is increased. This is attained by the ignition anode of the 
rectifier, preferably constructed as a tilting rectifier, and at the 
same time serving as the exciting anode, being supplied with 
direct current derived through static contact rectifiers from a 
secondary winding of the main transformer supplying the 
apparatus. An embodiment of the invention is shown diagram- 
matically in the accompanying drawing as anexample. As soon 
as the rectifier is switched into operation, the armature A is 
drawn into the coil B, and the rectifier vessel is tilted so that 
the mercury of the cathode C is brought into contact with the 
igniting anode D. The contact between the igniting anode D 
and the mercury cathode results in the auxiliary current from 





the winding E ceasing to flow through the coil B, which has a 
high internal resistance, but it continues to flow through the 
ignition anode D and the cathode C of the rectifier. ‘Ihe arma- 
ture A is thereupon released and the rectifier returns to its 
original position. During the return movement a spark is 
produced at the break between the ignition anode D and the 
cathode ©, which starts the are at this auxiliary anode. The 
main anodes F and G of the rectifier now operate, and the 
rectifier commences working and the current flowing through 
the auxiliary circuit from the winding F now passes con- 
tinuously through the rectifier. Only a small branch current 
passes through the exciting coil, which is so dimensioned that 
the branch current does not suffice to draw the armature A 
into the coil B during the working of the rectifier.—June 14th, 
934, 








Forthcoming Engagements. 
Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





SaTuRDAY TO WEDNESDAY, JULY 28TH TO AUGUST 8TH. 
Inst. OF ELecTrricAL ENGINEERS: LONDON STUDENTS. 
Summer tour to Ruhr District of Northern Germany. Par- 
ticulars from Mr. T. 8. Smith, 51, Exeter-road, Welling, Kent. 
TurEspay, Juty 3lsr. 

ScHoot or PRActTICAL ENGINEERING. 
185th award of certificates. Chairman, 
3 p.m. 


CrysTaL PALACE 
Crystal Palace, 8.E. 
Mr. Cecil M. Bunbury. 

Fripay, Auaust 3lst, TO SUNDAY, SEPTEMBER 9TH. 

Inst. or Gas ENGINEERS.—Visit to Second International Gas 
Conference, Ziirich and Swiss Tour. For papers and reports, 
see page 97. 

Monvay, SEPTEMBER 3RD, TO THURSDAY, SEPTEMBER 6TH. 

Inst. oF Metats.—Annual Autumn Meeting, Manchester. 
For programme, see page 61, July 20th. 

Fripay TO MonpbAyY, SEPTEMBER 2IsT TO SEPTEMBER 24TH. 

Assoc. or SpectAL LIBRARIES AND INFORMATION BUREAUX. 

-Oxford. Programme, see page 10, July 6th. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


RANSOMES, SIMS AND JEFFERIES, Ltd., of Ipswich, have just 
received advice from their agents in South Africa that the 
South African Railways and Harbours are placing a contract 
with them for fifty-three of their welded frame trailers. Of 
these, twenty-eight will be of 2 tons capacity and the remainder 
will be 5-tonners. 3 

THe Parsons Ow ENGINE Company, Ltd., Southampton, 
has received from John Brown and Co., Ltd., an order for the 
two emergency dynamos for the new Cunard ship “ No. 534.” 
These plants, 75 kW plus an overload, comprise a standard 
pattern eight-cylinder Parsons kerosene engine, 7in. bore, 8in. 
stroke, standard speed 850 r.p.m., driving a B.T.H. dynamo, all 
mounted on a common bedplate. 


J. Browertr-Linpitey, Coborn Works, Letchworth, have 
in hand a 180 B.H.P. compound condensing steam engine, 
direct coupled to a 120-kW D.C. generator, for supplying power 
at the works of the Watford and St. Albans Gas Company, 
St. Albans. Surface condensing plant, with motor-driven pumps, 
is included, and the whole equipment is being supplied to the 
ree meRe and under the supervision of Mr. T. C. Battersby, 
the manager and engineer. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


GOSSELL AND Son, Ltd., 110, Cannon-street, London, have 
been appointed by the Dortmund-Hoerder Huettenverein 
Aktiengeselischaft, of Dortmund, their agents for the sale in the 
British Isles of steel forgings. 








‘“Mopet ENGINEER”’ Exuisition.—The sixteenth annual 
Model Engineer Exhibition of engineering and marine models, 
tools and light machinery, will be held at the Royal Horticul- 
tural Hall, Westminster, from September 6th to 15th. The 
organisers, as usual, are Percival Marshall and Co., Ltd., 13-16, 
Fisher-street, W.C.1, from whom all particulars can be obtained. 


Tue InstiruTION OF WELDING ENGINEERS.—Indicative of 
the growth of the Institution of Welding Engineers is the 
appointment of a full-time secretary and the acquisition of new 
offices at 7-8, Holborn Hall, Gray’s Inn-road, London. This 
step was necessitated by (a) the rapid growth in membership 
during the last few years and (6) the work entailed in consequence 
of the fact that the Institution represents every welding interest 
in Great Britain. 

Key Worps to Steet MeTatturcy.—We have received 
from the publishers of the Iron and Steel Industry and British 
Foundryman a copy of a booklet entitled “‘ Key Words to the 
Metallurgy of Steel,” which is intended primarily for the many 
men in machine shops and offices who have neither the time 
nor the inclination to wade through the large number of 
metallurgical works to obtain the information they require. It 
contains the definition of words commonly used in the metal- 
lurgy of steel, some of them extended to make the meaning 
quite clear. 

Boarp or TRADE ENGINEER AND Suip SurvEyors.—A 
competitive examination for at least one appointment as Engi- 
neer and Ship Surveyor under the Board of Trade will be held 
in London on October 23rd, 1934. The limits of age are from 
twenty-five to forty years; the salary is £392 9s. on appoint- 
ment, rising by fourteen annual increments to a maximum of 
£628 16s. (the scale of salary is liable to review). Candidates 
must possess either an Extra First-class (Board of Trade) 
Certificate of Competency as Engineer, or a First-class (Board 
of Trade) Certificate of Competency as Engineer together with 
a B.Sc. (Engineering) or other equivalent voucher of scholarship. 
Further particulars and forms of application may be obtained 
from the Senior Staff Officer, Establishment Department 
(Mercantile Marine Branch), Board of Trade, Great George- 
street, London, S.W.1. The latest date for receipt of completed 
application forms is September 12th, 1934. 
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The Empire Swimming Pool. 


‘THE Empire Swimming Pooland Arena at Wembley, 
which has been built for Wembley Stadium, Ltd., to 
the designs of Sir Owen Williams, was officially opened 
by the Duke of Gloucester on Thursday, July 25th. 
It covers an area of approximately 2 acres, adjacent 
to the Stadium, and contains a swimming pool with 
a length of 200ft. and a width of 60ft., having a 
capacity of 650,000 gallons of water. The pool can 
be decked over to make an ice skating rink 200ft. 
long by 85ft. wide, or a tournament area 300ft. by 
85ft. wide. The building itself is a reinforced con- 
crete structure of notable design, and, including the 
back and front annexes, has a length of 420ft. with 
a width of 240ft. The roof principals are three-hinged 
arches of 236ft. 6in. span, the necessary stiffening 
being effected by planes of concrete intersecting at 
right angles and producing fin-like effects on the 
exterior. The heating equipment for warming the 
building, heating the swimming pool and the water 
for domestic supply is all electric, and comprises two 
low-tension electrode hot water boilers by Bastian 
and Allen, Ltd. The filtration and wave-making 
machinery was supplied by the Paterson Engineering 
Company, Ltd., and the main contractors for the 
building were Holloway Brothers (London), Ltd. The 
cost of the entire project. is £150,000, while the cost 
of the building itself, including all work and equip- 
ment within its walls works out’ at approximately 
t}d. ner enbic foot. 


Electrical Engineers and Transmission. 


THE Council of the Institution of Electrical Engi- 
neers has set up a Transmission Section of the Insti- 
tution for the reading and discussion of papers on the 
study, design, manufacture, construction, mainten- 
ance, and operation of transmission and distribution 
lines, both overhead and underground. This Section 
will be conducted on the lines of the existing Wireless 
and Meter and Instrument Sections, and will take the 
place as far as possible of the Overhead Lines Asso- 
ciation, which, as the result of discussion between 
it and the Institution and a ballot of its members, 
will be dissolved. Members of the Association who 
are already members of the Institution will auto- 
matically become members of the Transmission Section 
and will form its nucleus, together with those members 
of the Association who, although not at present 
members of the Institution, are subsequently elected 
into the Institution. In addition, members of any 
class of the Institution may apply for membership 
of the Section. Such members must satisfy the 
Section Committee that they are actively engaged in 
the study, design, manufacture, construction, main- 
tenance and/or operation of transmission and dis- 
tribution lines. No supplementary subscription will 
be payable in respect of membership of the Section. 
Meetings of the Section will begin next session. 


Guildford By-pass Road. 


On the afternoon of Friday, July 27th, at Fowl 
Hatch, Milford, the Minister of Transport, Mr. L. 
Hore-Belisha, officially opened the Guildford and 
Godalming by-pass road, which has been recently 
completed at a cost of about £373,889. The work 
was begun in October, 1929, and has included much 
excavation and the building of six new bridges. 
These have been constructed at Midleton-road and 
Deer Barn level crossing in Guildford; under the 
Guildford and Farnham road on the Hog’s Back; 
over the Pilgrim’s Way; over the river Wey at 
Eashing, and under a carriage drive. Altogether, 
about 700,000 tons of material had to be moved in 
making the new road, which has a length of a little 
over 9 miles. The carriageway is made of reinforced 
concrete, with a footway alongside, and with the 
advice of the Roads Beautifying Association trees and 
shrubs have been planted on the verges and banks. 
The County Council has also safeguarded some 5600 
acres as a permanent public view and has permanently 
restrained the development of the frontal lands, so 
that no ribbon building can take place. These special 
features were commended by the Minister of Trans- 
port to other county authorities. Practically the 
whole of the work has been carried out under the 
personal supervision of Mr. W. P. Robinson, M. Inst. 
C.E., the County Engineer of the Surrey County 
Council. 


pre-war the loss of coal exports meant 700 fewer 
tramp ships with outward cargo each month, while 
the world increase of motor and oil-burning tonnage 
to 45-4 per cent. of the total caused a further loss 
on bunker exports. The cutting of rates has been 
continued by foreign owners. Trade restrictions with 
high manufacturing costs at home, and low costs of 
production, depreciated currencies, and lack of 
purchasing power abroad, have deprived liners of 
much of their outward cargo. Homeward cargoes 
have been better, but the position of many pas- 
senger lines, already acute, has become still 
graver. Running costs were 40 to 50 per cent. 
above pre-war, compared with a cost of living of 
40 per cent. above 1913. As to the financial position 
of the shipping industry, a large part of it is, it is 
stated, being starved. Great Britain’s invisible 
shipping exports were £59 millions in 1933, compared 
with £62 millions in 1932, £130 millions in 1929, and 
£94 millions in 1913. A reduction of just over one 
million gross tons took place last year in the 
volume of tonnage laid up, but that is more than 
accounted for, the report says, by the scrapping and 
sale abroad of 1} million gross tons of shipping. 
During the past six months, however, there has been 
some increase in the number and tonnage of ships in 
commission. 


Heavy Industries of the Clyde Area. 


AN interesting survey of the position of heavy 
industries in the Clyde area was given by Sir Steven 
Bilsland, the President of the Glasgow Chamber of 
Commerce, on Monday last. The iron and steel 
trade, Sir Steven said, was fairly satisfactory as 
regards the home position, but exports were not 
so encouraging, and were still spasmodic. While 
several important orders had been received recently 
in the Clyde area, both for ships and for engineering 
work, and prospects for the second half of the year 
were better for shipbuilding, the real position still 
remained unsatisfactory. How unsatisfactory it 
really was, was indicated by the fact that the per- 
centage of unemployment in the shipbuilding and 
ship-repairing industries in Scotland stood at 50-9 
per cent., and 25-5 per cent. for the engineering 
industry. Such figures, he thought, clearly showed 
that it would not be possible in the future to employ 
as much labour in these heavy industries as formerly. 
That fact, he said, demanded serious thought, not 
only on the part of industrial leaders, but of all the 
public bodies whose responsibilities had a bearing 
upon the development of new industries. Successful 
efforts had already been made to attract new indus- 
tries to the area, but it would be a reversal of the 
history of the Clyde if the recovery from a period 
of industrial depression were to be effected by the 
enterprise of new-comers rather than by that of the 
people of the district. Referring to the Government 
plan to assist merchant shipping, Sir Steven expressed 
the hope that the interests concerned .would be able 
to work out a scheme which, while reconciling the 
claims of the different sections, would bring new 
hope to the shipping industry, without running the 
risk of serious retaliation from other countries. 


Navigation in Fog. 


A LARGE company of British and Italian ship- 
owners and representatives of shipping interests took 
part in the demonstration of Marchese Marconi’s 
latest invention for aiding navigation at Sestri- 
Levante, near Genoa, on Monday, July 30th. The 
new device operates on the ultra-short wave principle, 
and provides means whereby a master can navigate 
his ship on a straight line into the most difficult 
harbour entrance, even when land is not visible. A 
further application of the new device gives the correct 
bearing of the ship relative to a beacon station while 
the ship is within its range. For the purpose of the 
demonstration a wireless transmitter working on a 
wave length of 60 cm. was erected 300ft. above sea 
level on a hill behind Sestri-Levante, and the receiving 
apparatus was installed in Marchese Marconi’s yacht 
“ Elettra.”” The yacht put out to sea and steamed 
in between two buoys anchored in the bay, 90 yards 
apart, which represented the harbour entrance. The 
chart room was darkened and the ship was navigated 
by the audible signals from the rotating beacon and 
the needle on the receiving instrument, which operates 
over a dial, one half of which is green and the other 
red. All the navigator has to do is to keep his ship 
on a course which will maintain the pointer of the 
dial on the centre line between the red and green 
divisions. A range-finding system is also incor- 
porated in the new device, which, by a combination 
of wireless and acoustic signals, enables the navigator 
to determine his distance from the harbour within a 





Shipping Economics. 


THe annual report of the Chamber of Shipping 
of the United Kingdom, which has just been issued, 
refers to the past year as one of increasing gravity 
for shipping, which, it states, has barely been touched 
by the slight improvement in international trade 
and the distinct signs of recovery in home trade during 
the past few months. Tramp freights fell a further 
3 per cent. during the year, and were on an average 


2-mile limit. 


A Grid Breakdown. 


On Sunday, July 29th, a breakdown occurred on 
the South-East and East England portion of the grid. 
The area affected was from Peterborough and Yar- 
mouth in the north to Brighton in the south, embrac- 
ing approximately 12,000 square miles. Owing to 
the reduced demand on Sundays, fewer stations were 


exceptional circumstances, as recorded in a leading 
article, the initial fault, which appears to have been 
the incorrect closing of a section switch, would not 


have led to widespread trouble. That such a com- 
bination of circumstances is likely to recur is highly 
improbable, and it is to be hoped that the breakdown 
will not give rise to the general impression that elec- 
tricity is necessarily unreliable. The damage done 
consisted of the stripping of some blades in one of 
the turbines in one of the London Power Company’s 
station, and the putting out of action of a trans- 
former in another station belonging to that company. 
The fact that these two stations were put into 
parallel practically dead out of phase speaks well for 
the behaviour of the switchgear, which seems to have 
behaved perfectly. In view of the large number of 
consumers affected, and the time many of them were 
without current, the loss of revenue must have been 
considerable. Probably the most important con- 
sumer to be affected by the breakdown was the 
Southern Railway, which was without current from 
11.50 a.m. to 12.40. The trouble began at 11.24 
a.m. and supplies were restored on the most essential 
parts of the system at 1.45 p.m., but it was not until 
the early evening that the whole system was working 
normally. 


Shipyard Rationalisation. 


Ir the unofficial report from Neweastle-upon-Tyne 
concerning the sale of three Armstrong,Whitworth 
shipyards to National Shipbuilders Security, Ltd., 
be true, then the number of shipyards on the Tyne 
will be reduced to six. The shipyards in question are 
the Walker shipyard and South Yard, and the Tyne 
Iron Yard at Willington Quay, comprising in all 
twelve building berths. They have been slack since 
1929, and for some time past only skeleton stafis have 
been maintained, which last week received, we under- 
stand, notices to terminate employment on July 
31st. The Tyne Iron Yard was acquired from William 
Dobson and Co., and was sold to National Shipbuilders 
Security, Ltd., last year, but the owners of the 
site, the Newcastle City Council, refused to sell 
it, as the Council objects to the condition of sale that 
shipbuilding must cease for a period of forty years. 
The plant and machinery has been disposed of. 
Up to the time of going to press, Sir W. G. Armstrong, 
Whitworth (Shipbuilders), Ltd., are not in a position 
to deny or to confirm the sale of the yards above 
referred to. 


Safety in Building Operations. 


On more than one occasion reference has been 
made in accident returns to the high percentage of 
accidents in the building trades. With a view to 
reducing such accidents a deputation from the 
National Federation of Building Trade Operatives 
waited on Monday last on the Home Secretary, to 
ask for special legislation for the more effective 
regulation of building operations from the point of 
view of safety and health. The deputation, which 
was introduced by Mr. G. Hicks, pointed out that 
only building operations where mechanical power is * 
employed are covered by the provisions of the 
Factory Acts. The building regulations under the 
Acts were of limited scope, and there was a marked 
increase in the number of operations not covered by 
regulations which was resulting in a growing number 
of accidents. The deputation pressed for more 
effective control, and suggested that in the first 
instance a comprehensive inquiry might well be 
made into the whole matter. The Home Secretary, 
in his reply to the deputation, said that save for 
certain aspects of the matter which might be dealt 
with by the amendment of the existing regulations, 
the objects sought by the deputation would, for the 
most part, only be achieved by legislation. He 
promised to give the matter his careful consideration. 


Forth Road Bridge. 


In our Journal note of June 29th, we referred to 
the proposal of the Edinburgh Merchant Company 
that the Government should undertake the con- 
struction of a road bridge over the river Forth at 
Rosyth or Queensferry, at an estimated cost of 
£6,000,000, and the reply of the late Minister of 
Transport, Mr. Oliver Stanley, which gave little hope 
of the fulfilment of the scheme. The proposal was 
again discussed by several Scottish Members in the 
House of Commons on Tuesday, July 31st, when the 
question of a Tay road bridge was also raised. In 
reply to the arguments put forward, Mr. Hore- 
Belisha, the Minister of Transport, said that if the 
local authorities were to indicate, as they never yet 
had done, that they would themselves be prepared 
to find a substantial portion of the cost of constructing 
a bridge at Rosyth and accept their fair share of 
responsibility for maintaining it, he would then con- 
sider whether he was justified in completing the 
investigation, and he would pay 75 per cent. of the 
cost of completing it. He would, of course, expect 
the local authorities to pay at once their share of 
the costs already incurred, which they had promised 
to do but had not yet paid. He could not offer 
a Government grant, but he did make the offer 
which he had made, and it was exactly the same offer 








224 per cent. below pre-war rates. As compared with 





in operation than usual, but had it not been for the 





as applied to every local authority. 
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The Venturi Flume. 


No. 1. 


By Dr. F. V. 


T\HE standard of knowledge concerning the 

measurement of fluid flow in closed conduits has 
progressed so satisfactorily during the past few years 
that it is now possible to obtain measuring devices 
which are guaranteed to conform to the specifications 
issued by responsible engineering institutions.1 The 
development of suitable means for the measurement 
of water flow in open channels, however, has not 
proceeded at the same rate and has yet to reach the 
same finalised state. 

In the past, weirs have been used almost exclusively 
for flow measurement in open channels, and it is only 
in comparatively recent times that the possibilities 
of the Venturi flume formed by introducing side con- 
tractions into the channel have been realised. Since 
1917, when the first test results? dealing with this 
subject were published, extensive research has been 
undertaken, and it may be said that the more impor- 
tant features related to the flow of water through 
Venturi flumes have been thoroughly investigated.® 

The Venturi flume, compared with the weir as a 
measuring device, has the following definite advan- 
tages :— 

(1) The Venturi flume does not prevent the 
passage of solid matter through the channel and 
therefore can be applied to the measurement of 
sewage, and to other cases where silting prevents 
the use of weirs. 

(2) The “‘ banking up” of the upstream level 
can be kept low, even for flumes which combine 
side contractions with a drowned broadcrested 
weir. ‘ 

(3) The loss of head between the upstream and 
the downstream levels is very small. This applies 
not only to ‘‘ drowned ”’ flumes, but also to “ free 
discharging ’’ flumes. This matter is dealt with at 
length in the section on “‘ Head Loss,’ but it may 
be mentioned here that the head loss, even for a 
‘“‘free discharging’’ flume, may be only about 
8 per cent. of the upstream depth under favourable 
conditions in a well-designed flume. 

(4) The coefficient of discharge for “free dis- 
charging ”’ flumes is well established and follows 
simple hydraulic laws. 

(5) The trouble of venting experienced when a 
weir is employed does not arise. 


Some of these advantages are evident, but the 
knowledge of those relating to the discharge coeffi- 
cient and head loss is obtained from the results of 
research conducted by the author‘ at the City and 
Guilds Engineering College in 1932. A knowledge of 
the flow equations is necessary for the application of 
these results to the design of Venturi flumes, and 
these are derived in section A of this article. The 
coefficient of discharge is defined as the ratio of the 
actual measured quantity to the theoretical quantity 
calculated by means of the flow equation. A second 
factor included in the flow equation is that which 
takes into account the velocity of approach, and this 
will be dealt with in the section preceding that on 
the discharge coefficient. The section on head loss 
completes the discussion of the features that govern 
the flow of water through Venturi flumes. 

Recent developments in hydraulics prove the 
necessity of applying such quantities as the Reynolds, 
Boussinesq, and Froude numbers, particularly in 
cases where the mathematical treatment cannot give 
a satisfactory solution. Many of the relations esta- 
blished in this article could not hewe been developed 
without the aid of these dimensionless quantities, 
and therefore an attempt has been made to explain 
the meaning and importance of the Reynolds, 
Boussinesq, and Froude numbers as criteria for the 
purpose of analysing the hydraulic features of the 
Venturi flume. 

The last section contains information regarding 
the lay-out of a channel in which a Venturi flume is 
to be constructed, and includes an example of the 








1‘* Fluid Meters: Their Theory and Application,” Part I, 
report of A.S.M.E. Special Research Committee on Fluid 
Meters, third edition (New York, 1931). ‘‘ Regeln fir die 
Durchflussmessung mit genormten Diisen und _ Blenden,” 
DIN 1952, II. Auflage (Berlin, 1932). 


2V. M. Cone, Journ. Agricult. Research, Vol. 
No. 4. 


3 One of the most complete papers on the subject is C. C. 
Inglis, ‘‘ Notes on Standing Wave Flumes and Flume Meter 
Falls,’ Government of Bombay, Public Works Department, 
Technical Paper No. 15 (Bombay, 1928). The important 
problem of the velocity of approach factor is the subject of an 
article by Professor A. H. Jameson on “The Development of 
the Venturi Flume.” Water and Water Engineering. Vol. 32 
(1930), pages 105-107, No. 375. 


4 Other results of this investigation have been published in 
previous articles of the author on ‘“ Non-uniform Flow of 
Water: Problems and Phenomena in Open Channels with 
Side Contractions,” THe ENcGrverr, April 2lst and 28th and 
May Sth, 1933; and on “* Wasser g ung mit offenen 
seitlich eingeschniirten Kanalen (Venturikandlen),” Zeitschr. 
V.DI., Vol. 77 (1933), pages 1285-1287, No. 48: and on 
‘* Einschrankungen bei der Anwendung der Aehnlichkeitsgesetze 
in den Gebieten der laminaren, turbulenten und schiessenden 
Strémung,” Schiffbau, Schiffahrt und Hafenbau,” Vol. 35 
(1934), pages 1-4, No. 1. 
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A. E. ENGEL. 
calculations involved when a “free discharging ” 
flume is to be installed. 

A.—TxHE DiscHaRGE EQUATIONS. 

The passage of water through the entrance and 
throat of the Venturi flume is in many respects similar 
to the flow through a Venturi tube and the same 
mathematical treatment can be applied to both. It 
is well known that if a restriction such as a Venturi 
tube is placed in a parallel pipe line the velocity of the 
flow increases in accordance with the decrease in the 
area of the cross section. Neglecting the small 
amount of energy dissipated through friction, &c., 
the Bernoulli theorem, which states that at any 
cross section the pressure head plus the velocity head 
is constant, may be applied :— 

v,* 


Pr, 1" Pe, 

y 29 y ‘2g a 
i.e., with increasing velocities the static pressure 
decreases. This is well illustrated in Fig. 1, in which 
is shown a section of a Venturi tube with tappings at 
short intervals along its length. To these are con- 
nected glass tubes in which the height of the water 
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FiG. 1—Static Pressure Along a Veniuri Tube. 


column indicates the static pressure. It will be seen 
that from the entrance to the throat the static pressure 
drops, reaches @ minimum in the throat and then 
rises again in the divergent outlet due to the increasing 
cross section. There is a certain loss of head occa- 
sioned by the water particles moving with high 
velocity impinging on those having a lower velocity 
in the pipe line downstream. The loss due to shock 
is greater for steeper angles of the outlet, but for 
small angles and a corresponding long divergent 
section these losses are smal! in comparison to the 
frictional losses. 

Conditions in the Venturi flume are very similar. 
The chief difference is that the water is bounded by 
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Fic. 2—Surface Levels for Different Rates of Flow with 
Constant Upstream Depth Through a Venturi Flume. 


the channel on three sides only, its surface being free 
to the atmosphere. In the entrance and throat the 
free surface of the water will adjust itself to certain 
depths in a similar manner as the pressure head in 
the Venturi tube is adjusted, i.e., 
dy St mad (2) 
1 2 gs 2 2 g 
In Fig. 2a the surface level is similar to the curve 
connecting the gauge levels in Fig. 1. It must be 


realised, however, that depth and pressure head are 
only identical for parallel filaments of the water 
stream. In cases in which an abrupt curvature of 
the water surface occurs there may be a considerable 
difference between both values. 

The comparison between these measuring devices 
cannot be continued beyond the throat, as the level of 





the water in the divergent section of the Venturi 
flume is also governed by the conditions prevailing 
in the downstream channel. In Fig. 2 three charac- 
teristic curves are shown. In Fig. 2a the water rises 
steadily and near the end of the flume almost reaches 
the same level as that in the channel upstream. The 
loss of head does not exceed a few per cent. of the 
upstream depth. The curve Fig. 26 is that for a 
larger rate of flow at the same upstream depth and 
the waves formed in the throat and in the divergency 
increase the loss of head to about 8 per cent. Increas- 
ing the rate of flow to the maximum value possible 
for the same upstream conditions, a greater slope is 
observed in the throat, and this may extend into the 
divergent section, where it terminates in a hydraulic 
jump—Fig. 2c. 

A hydraulic jump, also known as a standing wave, 
dissipates a greater percentage of energy and the 
head regained in most cases is less than 80 or 90 per 
cent. of the upstream depth. 

Fig. 2c illustrates a “free discharge’’ flume. 
*“* Free discharge * conditions® prevail as long as the 
upstream depth for a constant rate of flow is not 
influenced by the downstream conditions. The 
presence of the standing wave does not necessarily 
imply the existence of ‘‘ free discharge ”’ as shown in 
@ previous article by the author. When a small 
change in the level downstream of the Venturi flume 
alters the upstream level the flume is said to discharge 
** drowned.” 

With regard to the surface level in the divergent 
outlet and the channel downstream, it is very 
important to note that especially for rapid flow 
which is characterised by a standing wave in the 
divergency, the Bernoulli theorem is no longer applic- 
able. Any calculation made for determining the 
head loss across a standing wave based on the above 
relation will give erroneous results.?7_ When designing 
flumes the head loss is an important factor, and this 
problem will be discussed in a later section of this 
article. 

As shown in the beginning of this section, the 
Bernoulli theorem is valid for the entrance and throat 
of the flume and forms the fundamental relation on 
which the derivation of the general discharge equation 
is based. 

Considering section 1 in the channel close to the 
entrance of the flume and a section 2 in the throat, 
we have 
Oct 8 2 

1T 99g "2" 2g (2) 

For steady conditions the rate of flow Q through 

both cross sections b,d, and b,d, is the same, i.e., 


Q=Q,=Q, (3) 
and 
Qi=%, bd, (4) 
Q.= v2 b, dy (5) 
hence 


v, d, b; =v, b, d, 


from which 


es b, d, - 
“= d, by ( ‘ ) 
Substituting (7) into equation (2), we obtain 
1g. 4 ath? 8 
ae MRE T ALS. " 
replacing 
(v, d, b,)? by Q?, 
and 
Q? 
¢ sy 
v,* by d,2b,3 
we have 
S Goh aty) : 
See Be = d, - 9 
29 \d,26,2 d,? 6,2 d,—dy (9) 


from which 
1 
en een Sey ls Oe A oe eae 
afeet meee 
d,? b,? d,? b,? 
Multiplying numerator and denominator of the 
first term on the right-hand side of (10) by d, b,?, the 
equation (10) becomes 


» 2g (d,—d,) (10) 





Qt — SO. 29 (dd). (1) 
1_(S% . 
d, b, 
and finally 
dy by ; wT 
Vi (aay » ¥2g (d,—d,) . (12) 
d, b, 


This is the theoretical equation of the Venturi 
flume. In this equation we must introduce a dis- 
charge coefficient C, which will take into account 
changes due to the physical properties of the liquid, 
accelerating force of gravity, and the geometric 
features of the design. C is equal to the actual 





5 Regarding certain critical numbers for “free discharge,” 
see the section on ‘‘ Meaning and Significance of the Flow 
Criteria.” 

6 Tue ENGINEER, l.c., page 429. 

7A, H. Gibson, “ Minutes of Proc.,’”’ Inst. C.E., Vol. 
(1914), page 233. 
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measured quantity® divided by the theoretical value 

given by the above equation (12). 
Therefore 

d, b, 


me kh abs 


This equation or the following (14) can be applied 
to both “* drowned ”’ and “‘ free discharge ” conditions. 
Equation (14) 

Q=C'd, b,V2 g (d,—d,) 
differs from (13) only in the coefficient, C’ being the 
product of C and of the velocity of approach factor 
(see Section C). 

If only free discharge conditions are to be investi- 
gated, it is preferable to use the following equations, 
which are derived from (13) and (14) respectively, 
by eliminating d,. When a flume is “ free discharg- 
ing,’’ the depth in the throat may be assumed to be 
two-thirds of the upstream depth.® As a result of 
this assumption the flow equations are much simpli- 
fied as the rate of flow becomes merely a function of 
the upstream depth, 1.e., 


Q=C - 





V29 (a- ~d,) . (13) 


(14) 


2\3/: — Cc 
i Vv; 4 bs) 
9 \b, 
and 
2\°/s ; 3 
o=(3) » Vg - C's by d,2 (16) 
Combining the numerical terms with the accelera- 
tion g the well-known weir formula is obtained 
Q=3-09 C’;b, d,’/2 (cusecs) . (17) 


In spite of the fact that equations (15) to (17) 
are only valid for ‘ free discharging ’’ flumes, they 
have been applied to ‘“‘ drowned ”’ flow conditions, 
with the result that the value obtained for the rate 
of flow was wrong. It is therefore necessary to inves- 
tigate carefully the type of flow likely to occur in 
the Venturi flume before deciding which of the above 
equations are applicable. 

A comparison of the flow equations, and especially 
of the general equation (13) with that of the Venturi 
tube, is very instructive, as from it is clearly seen 
the features to which particular attention must be 
paid when designing flumes. 

The equation of the Venturi tube is 


A, 

Q= v= V/1— jak - /24 gq h 
in which h is the pie head expressed as the 
height of a column of the liquid to be measured (see 
Fig. 1), A, the throat area, and m the ratio of the 
throat area to the cross section of the pipe upstream 
of the Venturi. 

The points in which equation (13) differs from (18) 
are :— 


(1) The discharge coefficient for the Venturi 
tube is practically a constant, varying between 
0-96 and 0-99, according to the design and physical 
properties of the fluid.!° The discharge coefficient 
of the flume varies with the design and physical 
features. The variation in the coefficient’! may 
be as great as 15 per cent. 

(2) The area of the throat A, in the Venturi tube 
has a fixed value, and can be included in a general 
constant, leaving the differential head as the only 
variable to be measured. The throat area 6, d, 
in the flume alters with d,, so that in the range of 
drowned flow d, has to be measured in addition to 
the differential head. 

(3) The velocity of approach factor for the 
Venturi tube is a constant value for each par- 
ticular device, as it includes only a fixed area ratio. 

The velocity of approach factor of the flume of 
any particular flume is a variable, as besides the 
constant width ratio b,/b,, it includes the variable 
depth ratio d,/d,. 


(18) 


B.—TxHeE Vetocrry or APPROACH FACTOR. 


From the first glance it me not be apparent why 


PY se Res G “)' 


is called the velocity of Prosi. 2 factor, as it is a 
dimensionless coefficient, and contains only the ratio 
of the areas 6, d, and 6, d,. The following explains 
how this factor can replace the velocity v,, in the 
setter section of the channel. See to 





8 From equation (3) to (12) Q denotes the theoretical qidihetiey . 
but after introducing the coefficient C, equation (13), Q always 
refers to the actual measured quantity. 


® A. Koch and Th. Rehbock have shown that for “free 
discharge’ the critical depth is two-thirds of the sum of the 
upstream depth and the velocity head. This same fact was 
brought to the attention of the author in a private communica- 
tion from Mr. A. M. R. Montagu, secretary of the Central 
Board of Irrigation, Government of India, Simla. In equation 
(15) the discharge coefficient corrects for the small difference 
between the two velocity of approach factors, and this equation 
should be used for normal width ratios—see Section F. 


10‘* Fluid Meters,’’ A.S.M.E. (l.c.), 
pages 25-29. 


11 “*Non-uniform Flow,’”? THE ENGINEER (l.c.), page 457, 


paragraphs 104-113, 


equation (8) in the derivation of the general flow 
equation : 
(v, d, 6,)? 


j 8 
tt gg tt 39 (a,b) oe 
and substituting Q for v, b, d,, 
we have 
Vy 2 Q? . 
d,+ “Og =ds+ 95 (d, 6)? * (19) 
from which 
9 a6 , % a 6 
Q?=(d, b,)? 2g (4, —d, + =) (20) 
or 
in i Peg 
Q=dy by V 99 (d,—d, + su) (21) 
hence, nny be 
Q=d, by 1/2 g (d, —d,)+% (22) 


This equation is identical to equation (12) 





dy b, 
aaa 2 Aaa V29 (d,—d,) (12) 
be 
1 Gre) 
or 
Q=d, b, 24 (d,—d,) siren (23) 
“~— ee 
b, d, 
The terms under the radical signs in equations 
(22) and (23), i.e., a hel —- ; 
/F9 (dd) 12,3, and Al? pid pe ae 
i (24s c 
b, d, 


are identical for the same flow condition. This means 


Tasie I.—Discharge Coefficients. Free Discharge. 





1 2 3 4 | 5 6 
- - ry ———— ——= a — _ ——— 
| 
Test No.  Q. > ae eae Ga 
; | Litre/ /sec.| Cms. | Cms Cms | Cms. 
perl Plliea. SORA SER A Bisa et : 
173 46-843 | 36-09 27-09 25-35 31-21 
167 46-652 | 35-85 | 26-75 25-15 31-21 
60b 44-188 | 34-54 25-89 24-24 31-21 
60c | 39-342 | 32-23 | 24-00 22-34 31-21 
29a 34-607 ; 29-71 | 22-10 20-52 31-21 | 
166 30-268 | 27-26 | 20-20 | 18-66 31-20 | 
174 23-144 | 22-85 16-68 15-37 31-19 | 
156 20-276 | 20-95 | 15-18 | 13-98 31-15 
86 17-308 | 18-91 | 13-61 | 12-52 | 31-15 
192 13-353 | 15-95 | 11-25 10-35 31-12 | 
187 13-323 | 15-93 | 11-21 9-31 31-12 | 
199 9-688 | 12-87 | 8-91 8-26 31-11 
62a | 9-671 12-87 | 8-90 8-21 31-11 
215 5-492 8-94 6-00 5-74 31-08 
211 5-490 8-93 6-00 | 5-68 31-08 
232 4-757 8-11 5-40 5-16 31-08 


that the product of 2g and the differential head 
(d,—d,) can be multiplied by the factor 
——— serie 

b, d,\* 

b, d, 
instead of being added to the square of the velocity 
of approach v, without affecting the result. 

Regarding the dimensions it is seen that 2 g (d,—d,) 

has the dimensions of velocity squared, and to it can 
be added only an expression having the same dimen- 





The velocity of approach factor varies with the 
width ratio as well as the depth ratio. For a given 
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Fic. 3—Limiting Curves of Velocity of Approach Factor. 


width ratio the factor has two limiting values (see 











Flume No. 





Fig. 3) : 
1 1 
—————_ and ———————— 
b.\" 4 (b,\? 
oi ea 
b, 9 \d, 
The higher limit is attained when the velocity 
1 (see Fig. 5.) Width ratio bg/b,=0-394. Throat length, din. 
| | 
Riad 8 10 i. 12 
--——_ ms ————— 
: meer ore tm! ce €;. Cz. 
bs vi “(aay y f 
Cms. beds 
12-32 1-0471 | 1-0098 | 1-0573 | 0-9914 | 1-027 
12-31 1-0465 1-0142 | 1-0613 | 0-9979 | 1-0345 
12-32 1-0469 1-0170 | 1-0646 | 0-9982 | 1-0351 
12-30 1-0461 | 1-0040 | 1-0503 | 0-9877 | 1-0241 
12-30 1:0459 | 0-9974 | 1-0431 | 0-9887 | 1-0186 
12-28 1-0455 | 0-9916 | 1-0366 | 0-9916 | 1-0152 
12-26 1-0439 =| 0-9869 | 1-0302 | 0-9792 | 1-0131 
12-25 1-0432 | 0-9840 | 1-0264 | 0-9773 | 1-0111 
12-24 1-0425 | 0-9791 | 1-0207 | 0-9735 | 1-0076 
12-23 1-0410 | 0-9730 | 1-0128 | 0-9707 | 1-0039 
12-23 | 1-0407 | 0-9723 | 1-0118 | 0-9720 | 1-0031 
12-23 1-0393 | 0-9730 | 1-0112 | 0-9712 | 1-0055 
12-23 1-0392 | 0-9711 | 1-0091 | 0-9698 | 1-9033 
12-23 1-0369 | 0-9536 | 0-9888 | 0-9538 | 0-9847 
12-23 1-0370 | 0-9547 | 0-9900 | 0-9544 | 0-9854 
12-23 1-0363 0-9568 | 0-9915 | 0-9548 | 0-9871 


Note the differential head (ds 2 ds) used for the calculation of ‘the discharge coefficients was measured by referring to a datum 
line and in all tests is 0-02 cms. smaller than the difference between d, and d3 as given in columns 3 and 4. 


The coefficient Cri in column 11 has been talculated using equation (24). 


is very low and the throat depth d, is practically 
equal to the upstream depth d,. The lower limit occurs 
when 


2 
d,=3 d. > 
, for free discharge. 

“The minimum depth of the water level tate its 
position, moving along the throat towards the outlet 
with increasing rates of flow. Therefore, in the range 
of free discharge, the velocity of approach factor in 
the general equation (13) will vary slightly, since the 






































TaBLE II.—Discharge Coefficients. Free Discharge. Flume No. 2 (see Fig. 5). Width Ratio bs/b,=0-397. Throat Length, 20in. 
au | Parr edie Baa | | as as 
gaping bprsing ep pers 6 7 8 ee es ee a 12 
- | — SS eee = = ———EEE —_ - a EE —_— —_ =f —EE 
| | } | . 
d,. dg. d>. by. 3 TT emer 7 CS Cece Cpr of Cy. 
Test No : M1 - (2°?) | any 
Litre /sec. | Cms. Cms. | Cms. Cms. | Cms. | bed; : | 
] | 46-783 36-79 29-07 | 20-46 31-30 | 12-48 1-0535 | 0-9990 1-0525 | 0-9525 0-9854 
26 44-556 35-74 28-20 | 20-04 31-30 | 12-44 1-0529 | 0-9963 1-0491 | 0-9507 | 0-9831 
27 44-556 35-74 28-28 20-33 31-30 12-44 1-0533 | 0-9985 | 1-0517 | 0-9507 | 0-9831 
2 42-814 | 34-59 27-19 19-23 31-30 | 12-47 1-0531 0-9999 | 1-0530 | 0-9567 | 0-9901 
3 37-563 | 31-73 24-79 17-60 31-30 | 12-46 1-0522 0-9955 | 1-0475 | 0-9562 | 0-9893 
76 | 36-467 | 31-62 24-76 17-63 | 31-30 12-32 | 1-0511 0-9853 | 1-0356 | 0-9454 | 0-9765 
5 | 33-145 29-27 22-73 16-40 31-30 12-45 | 1-0515 0-9885 | 1-0394 | 0-9531 | 0-9861 
9 | 28-088 | 26-25 20-15 14-60 | 31-30 12-42 | 1-0499 0-9828 | 1-0318 | 0-9539 | 0-9873 
35 | 27-833 | 26-27 20-20 15-16 | 31-30 12°37 1-0496 0-9780 | 1-0266 | 0-9485 | 0-9800 
12 22-266 22-51 16-95 12-92 31-30 12-42 1-0479 0-9724 | 1-0190 | 0-9522 | 0-9847 
53 } 22-110 22-62 | 17:05 12-88 31-20 | 12-34 | 1-0477 0-9655 | 1-0115 | 0-9448 | 0-9769 
16 | 16-987 18-75 | 13-90 10-77 | 31-20 12-40 1-0462 0-9726 | 1-0176 | 0-9570 | 0-9897 
17 } 13-050 | 15-69 11-42 9-15 31-20 12-40 1-0447 0-9717 | 1-0151 | 0-9600 | 0-9932 
19 9-580 | 12-76 9-09 7-65 | 31-10 12-38 | 1-0428 0-9713 | 1-0128 | 0-9617 | 0-9958 
61 9-279 12-62 8-99 7°65 31-10 12-29 | 1-0422 0-9641 | 1-0048 | 0-9547 | 0-9877 
92 | 5-140 8-59 | 6-01 5-65 31-00 | 12-26 | 1-0407 0-9551 | 0-9940 | 0-9453 | 0-9767 








sions. If, instead of adding this expression, the 
value 29 (d,—d,) is multiplied by a factor, it is 
evident that the factor must be dimensionless. 


The factor 
1 
by d,\* 
eo | z) 


replaces the velocity of approach in equation (22), 
and therefore it can rightly be called the velocity 





Fig. 18. 








of approach factor. 





Note the differential head (d,—d3) used for the calculation of the discharge coefficients was measened by reler ring to a datum 
line and in all tests is 0-07 cms. smaller than the difference between d, an 
The coefficient Cri in column 11 has been calculated using equation (24). 


and ds, as given in columns 3 and 4 


depth d, is measured at a fixed section in the throat, 
and there is only one rate of flow for which d, is equal 


9 
oO 3 d, at this section (see Tables I and LI, Section C). 


The velocity of approach factor in equation (15) is 
constant, as it does not include the depth ratio d,/d,. 

If equation (13) is applied to a flume through 
which the water flows under both drowned and free 
discharge conditions, the variations in the approach 
factor cannot be corrected in the measuring instru- 
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ment without introducing a complicated mechanism. 
An investigation was made to determine the mag- 
nitude of the error that would arise from neglecting 
the variations of this factor. 

In Fig. 4 the plus or minus error neglecting the 
variations in the velocity of approach factor and 
only considering its mean value are plotted for 














different ratios. Assuming the error should not 
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Fic. 4— Error for ** Drowned”? Flow Condition Due to Consider- 
ing only a Mean Value of the Velocity of Approach Factor 
and Neglecting the Variations of that Factor. 


exceed -- 2 per cent., the width ratio must be smaller 
than 0-35. Since the coefficient of discharge C itself 
is also variable with the depth ratio d,/d,, it is possible 
for the total error, which includes the variation of 
C and the approach factor, to increase or decrease 
according to the flow conditions. 

When calculating such a Venturi flume, a mean 
average value of the approach factor, between its 
higher and lower limits, is introduced into the flow 
equation and forms part of the meter constant. 

C.—Tue DIscHARGE COEFFICIENTS. 

It not intended to tabulate many numerical 
values of the coefficient, but to give only a few charac- 
teristic examples whereby the variations in the 
coefficient can be studied. The four different dis- 
charge coefficients as defined by the flow equations 
(13) to (16) in Section A will be investigated. 

It was found that, besides such geometrical features 
as the width ratio, length of throat, and position of 
the tappings, physical properties, especially the 
viscosity, the accelerating force of gravity, the velocity 
and the depth or the mean hydraulic radius of the 
water stream, influence the coefficients. Since the 
coefficients for flumes under free or drowned flow con- 
ditions have different characteristics, they will be 
dealt with in separate paragraphs. 

(a) Free Discharging Flumes.—Test results on two 
flumes having the same width ratio but different 
throat length are given in Tables I and IT, and serve 
to illustrate the special features of the discharge 
coefficient in this range. The convergent entrance 
and divergent outlet of both flumes had the same 
shape and length, but the length of the parallel 
throat in flume 1 was 5in. and that of flume 2 20in. 
The upstream tapping d, and the throat tapping d, 
were similarly positioned in both fiumes (see Fig. 5). 
The tapping at the outlet of the throat in flume | 
was called d, and that in flume 2 d,._ The correspond- 
ing depth values are also given in the tables. 


Is 





investigated. The coefficient Cy’ is the product of 
47 and the velocity of approach factor. Comparing 
the corresponding results of flume 2, it is very inter- 
esting to note that for this long-throated flume both 
the coefficients are constant with average values of 
Cr=0-9525 and C;'=0-9851. ANH the test results 
agree remarkably well with the average values, 





for ‘‘normal”’ ratios of the throat width to the 
upstream depth, ¢.e., when the upstream depth is 
more or less equivalent to the cube root of the width 
squared. For ‘ normal ’’ width ratios—between 0-3 
and 0-5—the coefficient will also vary with the rate 
of flow (this corresponds to the features of flume 1), 
For abnormally shallow or narrow sections (small or 
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especially for higher rates of flow. 
depth, test No. 232, flume | has a coefficient which is 
very close to the average value of flume 2. The 
increase in the coefficient of flume lL above this value 
can be explained by the fall of the water in the 
divergent outlet influencing the upstream depth in 
such a manner as to cause the observed value to be 


Discharge Coefficients C and C” of Flume No. 1 Under Drowned Conditions. 


For a low upstream | large width ratios), the coefficient Cy will be lower 
than for normal conditions. 
(b) Drowned Flumes.--The * drowned flume ”’ 


covers the ranges of the laminar, turbulent, and that 
part of rapid flow other than free-discharging con- 
ditions. A flume is discharging under drowned con- 
ditions when variations of the downstream level, for 
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lower than that occurring when undisturbed. In 
flume 2 the divergency has no influence on the up- 
stream depth and for the range investigated the throat 
length was sufficient to ensure a constant discharge 
coefficient. 

Only very few publications deal with the discharge 








For free discharge the coefficients C and C’ have | coefficient. For cement plastered free-discharging 
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Fic. S—Arrangement of Tappings for Flume Nos. 1 and 2. Dotted Line Indicates Divergent Outlet of Flume No. 1. 


Width of channel= Ift. 


no particular value for practical measuring purposes, 
as a flume always working in this range requires only 
one tapping point, and the coefficients Cy; or Cf 
will be applied. The coefficients C and C’ are related 
to flumes which measure the differential head and 
the throat depth, as indicated by the flow equations 
(13) and (14). It is seen that for both flumes, C 
and C’ vary about 5 or 6 per cent. over the range 
investigated. C° includes the velocity of approach 


factor, which is always greater than unity. and there- 
fore C’ is greater than C. 

For free discharging flumes with a single measur- 
ing point situated in the channel upstream of the 
Venturi flume, equations (15) and (16) will be applied. 
C; for flume 1 varies about 5 per cent. over the range 





flumes, the following coefficients are given by C. C. 
Inglis (/.c.), who used the equation 

Q=3-09 Cy- B D’/ (cusees) . (24) 
the value D including the velocity of approach, 7.e., 
y 
29 
wherein d is the tpstream depth. 
TaBLe III.—Coefficients of Free Discharging Flumes, by C. C. 


D=d+4 (25) 


Inglis. 

Width of channel. Cy. 
Ws te! Se aah Nee et Re th eee ee 
Mts: 0-97 
4. :. .. 0-98 
10ft. -.. 0°99 


According to C, C. Inglis, these values are valid 





@ constant rate of flow, causes the upstream level to 
change. In the article on ‘‘ Non-uniform Flow ” 
(l.c.), it was shown that, under certain circumstances, 
the upstream level is affected by the downstream 
level, even when a jump or standing wave occurs in 
the divergency. 

With drowned flumes the coefficient C may vary 
more than 10 per cent. This fact limits the applica- 
tion of the drowned flume, particularly when a high 
degree of accuracy from the measuring device is 
expected. Under certain conditions the coefficient 
changes within fixed limits, and it is then possible to 
use an average value for the purpose of calculation. 

To get some idea of the variations likely to happen, 
the coefficients C and C’ are plotted in Fig. 6 for 
flume 1 for upstream depths of 23 cm. and 35 cm. 
against the rate of flow Q. In the range between 
14 litres per second and 44 litres per second, C lies 
between 0:94 and 1:02. For C’ the position of the 
curves is shifted and their shape altered, due to the 
inclusion of the velocity of approach factor (see the 
preceding section). It is interesting to note that in 
this particular case the variation in C’ compares 
favourably with the changes in C, as even over the 
slightly enlarged range of 12 litres per second to 
44 litres per second C’ only varies 6-5 per cent. 

For practical measuring purposes, the coefficient 
Y is of more importance, as it includes the velocity 
of approach factor which cannot be taken into account 
by the measuring instrument without using a very 
complicated mechanism. In the above example, the 
flume would be designed using a mean value of 1:03 
for the discharge coefficient. The maximum error 
thus introduced in the measured value of the rate of 
flow would be within plus or minus 3 per cent. 

From Fig. 4 it is seen that if the velocity of approach 
factor is neglected, a maximum error of 5 per cent. 
can arise. It would be wrong, however, to conclude 
that as C varies 8 per cent, C’ should vary 8 plus 5, 
equal to 13 per cent. The coefficient C’ varies in 
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this particular case only 6-5 per cent., so the factors 
counteract each other and reduce the change in the 
coefficient over the given range of flow. 

A different characteristic of the discharge coeffi- 
cient is shown in Fig. 7 for a flume with a width ratio 
of 0:533 and a throat length of 20in. In a similar 
range of flow from 16 litres per second to 47 litres per 
second, C is within the limits of 0-9500 and 1-035, 
whilst C’ varies from 1-045 to 1-195. C and C’ 
have variations of 8-5 and 15 per cent. respectively, 
and this indicates that the velocity of approach 
factor, which can vary for this width ratio about 
10 per cent., has a detrimental effect. That the 
velocity of approach has this influence is probably 
due to several features, ¢.g., the larger width ratio, 
the long parallel throat, and the position of the 
throat tapping. 


is due to the different influences of viscosity, and the 
accelerating force of gravity, &c., but plotting C 
against the rate of flow is not sufficient to present'a 
simple and clear picture of the ranges of the different 
types of flow, i.e., laminar, turbulent, and rapid. 
These problems are dealt with at length in Section E 
of this article, and the dimensionless quantities, 
Reynolds, Boussinesq, and Froude numbers are dis- 
cussed with the object of making these most impor- 
tant relations for analysing channel flow easily under- 
stood. 

From the practical point of view, the example of 
the 0-4 width ratio shows that the variations of the 
coefficient C lie within the limits of plus or minus 3 per 
cent. for a certain range of the upstream depth. If 
the 3 per cent. limit is not to be exceeded, width 
ratios greater than 0-4 must not be used. 





The peculiar shape of the curves of the coefficients 
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(Concluded from page 85, July 27th). 


INHE second and final paper read in Section A on 
Thursday morning was one on ** Ship Performance 
in Relation to Tank Results,’ by Mr. M. P. Payne 
(Admiralty Experiment Tank, Haslar). 
SHIP PERFORMANCE AND TANK RESULTS. 

In this paper the author considers the analytical and statistical 
aspect of speed trial records in their relation to the basis for the 
production of ship performance from model experiment results, 
and describes the method evolved by the late R. E. Froude, 
which has been in use at the Haslar Tank for many years. The 
general conclusions derived from the survey of some sixty war- 
ship trials are summarised as follows :— 

(1) The augmented resistance of ships when the skin friction 
is computed by the Oy — Og method isa few per cent. less than the 
estimated propeller thrusts. 

(2) While this difference is unsatisfactory, it is not large 
enough to detract from the accuracy of prediction if the deficiency 
is corrected by an empirical factor, based on experience with the 
type of ship under consideration. 

(3) When the skin friction of warships is computed by Dr. 
Gebers’ formula, it leads to still lower resistances. 

(4) The resistance of ships when the skin friction is computed 
by the formula of Dr. Kempf is somewhat on the high side, 
though probably to no greater extent than that using the 
Om —Og system is low. 

(5) The formula for thrust given by R. E. Froude in his 1908 
1.N.A. paper is well substantiated for full-size screws by the 
analysis. 

(6) The screw efficiencies given by R. E. Froude’s 1908 data 
are fairly comparable with those obtainable in the ship propellers. 

(7) The pitch factor of propellers in warships is nearly 1-1 
as an average, and not the conventional value of 1-02 as recom- 
mended by R. E. Froude. Despite this, however, a factor of 
1-02 may be regarded as satisfactory for propeller design 
for naked E.H.P. (on the Om--Og basis), though this needs to 
be increased to 1-05 if appendages be included. 

(8) There is a probability that the naked model wakes (in 
warships) are serviceably correct for ship, but the augmented 
resistance percentages deduced from the model should be 
increased by a small margin in passing to the ship. 

(9) The prejudicial effect of shallow water of a moderate 
depth on the performance of a warship appears to be exag- 
gerated by published model data. 

(10) While the accuracy of the torsion meter and revolutions 
records on trials is serviceably acceptable, it is of some import- 
ance for the purpose of analysis that greater consistency be 
obtained. A really dependable means of recording the thrust on 
trial would be a great asset in resolving our most important 
doubts. 

In conclusion, the author remarks that it will be by the colla- 
tion and dissemination of ship results in conrparison with the 
relevant model data that a solution of our common problems 
will be achieved. It is in that spirit, he says, and not with any 
sense of finality or completeness that his paper is offered. 


Discussion. 


Dr. G. Hughes said it was interesting to have the 
account given in the paper of what was usually referred 
to as the Froude or “ behind” method of model 
experiment, which had been used at the William 
Froude Laboratory, but had been superseded in 
favour of the self-propelled model in tank work. The 
chief advantage of the self-propelled’ model was 
probably the elimination of the correction for the 
resistance of the frame carrying the propellers behind 
the model hull. It was extremely difficult to measure 
this resistance with the accuracy demanded in pre- 
dicting ship results. There was no direct comparison, 
however, between ship and model in the Haslar 
method such as existed in the self-propelled test, i.e., 
thrust for thrust, power for power, and so on, and that 
lack of direct comparison between model and ship in 
the Haslar method necessitated the employment of 
artifices, such as the analytic pitch ratio, in applying 
Froude’s screw data. Dr. Hughes asked Mr. Payne 
whether he had any explanation for the wide range 
of values of S.H.P./D.H.P. in his curves and for the 
high general level of these curves. For instance, it 
would be interesting to know how the thicknesses and 
camber ratios of the propellers used in the vessels 
referred to compared with those of Froude’s screws. 

Dr. G. Kempf (Germany) expressed his satisfaction 
at the agreement between the results given in this 
paper and those which had been obtained in Germany 
previously. It was not astonishing, he said, that the 
skin friction which he measured on the “‘ Hamburg ” 
and the “ Bremen ” was a little in excess of that for 
warships, because the friction of a merchant vessel 
would necessarily be greater than the friction of the 


(T'o be continued.) 
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even for merchant ships that it was necessary to take 
a figure some 2 per cent. less than the value which 
was originally taken, and that compared with the 
figures in the paper. As had been indicated by Pro- 
fessor Horn on the preceding day, work on comparing 
model data with ships data was to be carried out in 
Germany on the lines of a method suggested in a paper 
before the German Institution of Shipbuilders, and 
that would include work on ships with certain forms 
and on families of ships. The results of those investi- 
gations it was hoped to publish within the next twelve 
months. In Germany a method for measuring speed 
had been adopted similar to that in use on American 
merchant and warships, by making the whole ship 
a Pitot tube. Such a device was in use on the 
** Europa ”’ and gave a continuous record of the speed. 
Some interesting results had been obtained in that 
way because it had been ascertained that in shallow 
water the speed dropped by perhaps one-tenth or 
two-tenths of a knot and so gave a valuable indication 
to the captain. In the same way this continuous 
record of speed showed how the speed momentarily 
dropped off at frequent intervals in rough weather 
through the vessel meeting heavy waves. Another 
device was the application of the torsion meter for 
measuring the friction loss from the thrust bearing to 
the propeller. There were seventeen bearings on the 
** Europa,” and by using three torsion meters it had 
been possible to reduce the friction on the seventeen 
bearings by 5 or 6 per cent. Finally, Dr. Kempf 
referred to the influence of tides on propeller speed, 
and said that from information supplied by captains 
of vessels it was reasonable to suppose that there 
would be some differences in revolutions going with 
or against the tide, and that was a matter in which 
some useful investigations might be made. 

Mr. E. Wilding said that for some time he had 
adopted the Froude or Haslar method for ships of 
somewhat fuller prismatic coefficient than those indi- 
cated in the paper, 7.e., for merchant ships of the 
various intermediate classes, and whilst there were 
various discrepancies he had found that if instead of 
adopting Froude’s fixed ratio of 1-02 times the 
nominal face ratio, a figure of 1-07 was taken, very 
tolerable agreement was obtained. Referring next toa 
suggestion in the paper concerning the great care that 
was necessary in applying model results to ships, Mr. 
Wilding said he had had occasion about four years ago 
to superintend the building of certain ships that were 
to run in very shallow water, i.e., shallow relatively 
to the size of the ship and speed, and some startling 
results were obtained. Propulsive efficiencies of well 
over 100 per cent. were obtained, and as they were 
obviously inaccurate, the problem was being investi- 
gated at Teddington, and he looked forward at some 
time to a most interesting paper from Mr. Baker on 
that matter. Personally, said Mr. Wilding, he had 
come to the conclusion that the published data so 
far as they were accessible in this country, for shallow 
water work and for speeds of about 70 per cent. of the 
critical speed, were, frankly, not worth the paper they 
were written on. The error was not a matter of 
10, 15, or 20 per cent., but over 100 per cent. so far 
as the model results were concerned. Mr. Baker and 
himself believed they had some clues, and personally 
he believed there was something going on under the 
surface which at present he did not know anything 
about. He impressed upon tank superintendents 
that any data for shallow water—using the term in 
the sense he had already mentioned, namely, shallow 
relatively to the size of the ship and to the speed— 
required to be treated with the very greatest care. 

Sir Eustace H. T. d’Eyncourt, referring to tests in 
shallow water, said that in the case of some destroyers 
which were tried out in such shallow water that the 
ships almost touched the bottom, there was actually 
a gain of a knot or two in speed and that was due to 
the wave position, a line of inquiry which required 





with destroyers that after the first mile there was a 
slight increase of speed ; during the second mile, and 
although the ships had made a very long turn, they 
were still accelerating to some extent, although 
not very greatly—perhaps one-eighth of a knot. Mr. 
Wilding’s experience on that same course with mer- 
chant ships had been exactly the same. He added 
that there were 80 fathoms of water. 

The Chairman, supporting what Sir Eustace 
d’Eyncourt had said with regard to the immense 
value of the research work carried out at the Haslar 
and Teddington tanks, said there could be placed 
alongside that the experience at the Dumbarton 
tank. After referring to the importance of skin 
friction, Sir Archibald Denny said he would like to 
have heard something about an accurate thrust meter. 
Admiral Hiraga had mentioned that his results had 
shown that the thrust was always greater than the 
estimated figure, and in that connection at Dumbarton 
they were developing a thrust meter which, from 
what he had seen of it, he believed would give accurate 
results. His information was that so far as it had been 
tried it had been completely successful, but the instru- 
ment would be officially tested later on. 

Mr. Payne made a brief reply to the discussion. 

The Chairman proposed a vote of thanks to Mr. 
Payne, which was cordially given. He also proposed 
a vote of thanks to Mr. Dana—the Secretary—and his 
staff for their successful organisation of the Con- 
ference. 

Mr. Dana, acknowledging the vote of thanks, said 
he confessed that when the subject of the Conference 
first came up for consideration a year ago there were 
some doubts as to whether, at the height of the 
summer, it would be possible to secure adequate 
discussions on such a very technical side of naval 
architecture, but everybody must agree that the dis- 
cussions had been remarkably interesting and 
fruitful. It was to be hoped that the volume of 
‘“* Transactions ” recording the proceedings would be 
a landmark in the history of the Institution. If the 
spirit of William Froude was present at the meetings 
—as it might well be—there was no doubt he would 
feel what an immense amount of work had followed 
his studies of fifty years ago and that these studies 
had borne wonderful fruit in the field of naval archi- 
tecture throughout the world. 


SECTION B. 


In Session B on Thursday, July 12th, Monsieur 
E. G. Barrillon presented a paper “On the Theory 
of Double Systems of Rolling of Ships Among Waves.” 
Sir Westcott 8. Abell was in the chair. 


THE ROLLING OF SHIPS. 

The author sets out to show in this paper that by considering 
the balance sheet of the energy relating to the rolling of a ship, 
and without integrating the general equation of motion, it is 
possible to arrive very simply at conclusions which represent 
sufficiently closely the observed phenomena. A more complete 
theory cannot, he considers, be enunciated so long as the laws 
governing the couple and the force representing the effect of the 
waves on the ship are not more exactly known. He first con- 
siders the case of rolling in still water and shows that a con- 
sideration of the energy balance sheet gives the variation of the 
period in terms of the amplitude. He then examines the case 
for rolling among waves and shows that the theory of energy 
balance makes it possible to forecast the law of resonance and 
to explain the existence of a double series of rolling. 


DISCUSSION. 


Professor Dr.-Ing. F. Horn (Germany) mentioned 
some experiments he had made recently which had 
verified a phenomenon mentioned by the author. 
These experiments were not made in water, however, 
but by means of a mechanical apparatus. 
Professor H. R. Morch (Norway) said that when 
using models about 70 cm. (30in.) long, it was found 
that the surface tension had a serious effect. It was 
controlled by putting oil on the water, and under 
those conditions there was quite different rojling. A 
theory had been worked out which showed that 
surface tension influenced the rolling of small models 
considerably. In waves the surface tension did not 
appear to have so great an effect as in still water, 
but that problem had not yet been solved, though he 
hoped it would be before long. 
The Chairman said he was particularly pleased to 
note that both Monsieur Barrillon and Professor 
Havelock (who had contributed a paper on wave 
patterns and wave resistance) had translated their 
mathematical analyses into the energy equation, 
and it was to be hoped that other workers would 
follow the practice of translating their results into 
language which the engineer and naval architect could 
understand. 
The second paper to be taken was one entitled 
‘* Wave Patterns and Wave Resistance,”” which was 
presented by Professor T. H. Havelock. 

WAVE PATTERNS AND WAVE RESISTANCE. 
In the introduction to his paper the author states that he 
does not wish to discuss practical problems of ship resistance, 
but desires rather to renew certain points in the mathematical 
theory of ship waves and wave resistance. He gives a descrip- 
tive or qualitative account of some of the mathematical expres- 
sions, and shows how in some cases deductions may be drawn 
from an inspection of them. In the course of the paper the 
author illustrates some of the elementary properties of wave 
patterns and their production by the mutual interference of 
simple plane waves. He also illustrates these by examples from 
ship models and further emphasises the direct connection which 
exists between the wave pattern and the wave resistance. 


A short discussion followed, in which Professor 
Barrillon and Mr. W. C. 8. Wigley took part. Both 





pursuing farther. Sir Eustace also referred to a new 





skin of a clean warship. Moreover, it had been found 


trial mile off Arran, where it had been found on tests 





speakers dealt with detailed aspects of the problem 
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and the Chairman suggested that their remarks might 
be sent in in writing for further study. 

The third paper was then read for the author, 
Colonel Rotundi, by Mr. D. Bastianini. It was 
entitled ‘“ Trials of the Training Ship ‘ Cristoforo 
Colombo’ with two Co-axial Contrary-Turning 
Serews,”’ and is reprinted in full on page 121 of the 
present issue. 

DISCUSSION. 

In opening the discussion Mr. G. 5. Baker, of the 
Wiliam Froude Laboratory, said that the results 
stated in the paper must be accepted as facts for the 
conditions under which they were obtained. They 
showed that with contrary-turning screws a gain of 
18 per cent. could be obtained, compared with a single 
four-bladed screw, under these conditions. One must 
examine the conditions of the tests critically, in order 
to see if they were sufficiently in line with standard 
practice and modern ideas of propulsion for them to 
have any general application. He pointed out that 
the ship was a very broad and deep vessel relative 
to its length—the beam for the 400ft. ship was 89ft., 
which was considerably out of proportion to the usual 
type of vessel. The minimum length of run required 
to avoid serious eddy-making on this hull would be 
about 125ft. The actual length of run was not known, 
but it was probably about 110ft. Therefore the 
vessel was suffering from material eddy-making aft— 
an undesirable and increasingly unusual feature in a 
modern cargo vessel. This condition, Mr. Baker 
suggested, was rather aggravated by the vessel being 
out of dock 24 weeks when the four-bladed screw was 
tried, against half a week with the contra-turning 
screws—which might account for some 3 or 4 per cent. 
in propulsive efficiency. 

The most difficult part of the paper was, he con- 
sidered, the statement that the four-bladed make- 
shift screw was as efficient as an actual four-bladed 
screw. For such a vessel as the one described, with 
a good four-bladed screw of modern type with fin 
behind it and with the screw well aft in the propeller 
arch, one would expect an efficiency between 0-5 
and 0-6, against the 0-41 obtained, and after careful 
examination he believed one could obtain it. In this 
fact lay the whole crux of the paper. The author 
might say that this involved a departure from the 
conditions set by the ship. But Mr. Baker pointed 
out that a designer, deciding between contrary- 
turning and a single four-blade screw would or 
should assume conditions favourable for each method. 

Discussing the experiments themselves, he said 
the rear propeller was set back a considerable amount 
relative to the forward one. It seemed that the rear 
propeller blades were working almost entirely in the 
‘“ wash” of the propeller blades in front of them, 
which was not conducive to good efficiency, and he 
suggested that it ought to be possible to fix the after 
propeller at different angular positions relative to the 
front propeller. 

General G. Rota (R.I.N.), commenting on the 
history of the application of the two co-axial contrary- 
turning screws on the “ Cristoforo Colombo,”’ said 
that he had contemplated two blades for each screw, 
disposing both in a vertical position, so as there would 
be minimum resistance. The proposal was accepted, 
and particular attention was paid to the mechanical 
difficulty which might arise in applying the two con- 
trary-turning shafts. The results had been quite 
successful, no inconvenience having arisen from this 
cause. The gain in efficiency with the adopted dis- 
position of the two screws as compared with only 
one, as ordinarily used, was evident. In his opinion, 
there were all the elements for the successful applica- 
tion of the system on a cargo boat. 

Similar success had been achieved in Italy by this 
general system of disposition of screws on a flying 
boat, affording the possibility of enormous speed 
in the air. 

Dr. E. V. Telfer asked if the author could say pre- 
cisely which constituent of the hull efficiency had had 
the most marked influence on the propulsive coeffi- 
cient. Having studied General Rota’s previous work 
on contra-turning screws, he said that whilst the 
effectiveness was not very great for principal ships, 
it seemed to give an entirely different picture for 
single-screw ships. In the experiments, which were 
not on full models, the principal effect of the contra- 
turning was to halve the propulsive coefficients. There 
was a thrust deduction of 21 per cent. in the usual 
good form; if these experiments suggested that we 
could get down to 10 per cent., designers would be 
forced to realise that we had a new mechanism at our 
disposal, which was not available to us in an ordinary 
single-screw propeller. 

The Chairman (Sir Westcott Abell) said that it 
must be realised that whilst a certain amount of 
nformation was given in regard to the performance 
of the twin propellers in this case, there were many 
factors, and one could not apply those results directly 
to another ship. It was interesting to note that other 
developments were being explored in the tank, and 
he suggested that the author should add as many of 
the results as might be available before the paper 
was reprinted in the Institution’s ‘‘ Transactions.” 


Socran Events. 

On Thursday afternoon, July 12th, a visit was paid 
to the National Physical Laboratory at Teddington. 
The guests were received in Bushy House by the 
Director of the Laboratory, Sir Joseph Petavel, and 


demonstrations were arranged in the William Froude 
Laboratory, the compressed air tunnel for sero- 
dynamic research, and the million-volt electrical 
testing station. In the Alfred Yarrow Tank a 24ft. 
model of a self-propelled, single-screw hull was shown 
both in smooth and rough water.. A propeller work- 
ing under vacuum was shown in the new Lithgow 
propeller testing tunnel, while in the New Tank the 
standard method of testing a propeller in open water 
was demonstrated. 

Other exhibits on view, including the ehtire 
“3B” series of screws tested with a standard hull, 
the apparatus for measuring the propulsive efficiency 
and revolutions in a self-propelled model of a twin- 
screw ship, also a model for steering tests and for 
measuring the rudder forces along with & coastal 
hull used for research on coastal vessels. After the 
inspection tea was served in Bushy House. For the 
same evening a supper-dance and cabaret was 
arranged, which took place at the Dorchester Hotel, 
Park-lane. 

The whole of Friday, July 13th, was devoted to 
an excursion to Southampton and Cowes. The party 
left Waterloo Station by a special train at 9.20 a.m., 
and on arrival at Southampton was received in No. 101 
shed at the new docks by Mr. Wentworth Sheilds, 
M. Inst. C.E., docks engineer of the Southern Rail- 
way Company. The party, headed by the President, 
Lord Stonehaven, embarked on the new Denny-built 
paddle steamer ‘‘ Sandown,” and sailed to the graving 
dock, where the dock gate and the ptump-house were 
inspected. Luncheon was given by the Southern 
Railway Company in the new buffet and dining-rooms 
at Nos. 101 and 102 sheds, and Lord Stonehaven 
thanked Mr. Wentworth Sheilds and the railway 
company for the excellent arrangements made and 
the hospitality extended to the party. After luncheon 
the ** Sandown ”’ left for Cowes, and on the voyage 
down the Solent an interesting exhibition of high- 
speed craft, built and engined by the British Power 
Boat Company, of Hythe, Southampton, was pro- 
vided. On arrival at Cowes the party was received 
by Sir George Goodwin, K.C.B., the chairman of 
J. Samuel White and Co., Ltd., and proceeded to 
works and shipyard and engine works of the com- 
pany at East Cowes. Considerable interest was shown 
in the comparatively large amount of work going 
through the shops, and in the “ Johnson” boiler. 
While at Cowes an opportunity was afforded to the 
party to inspect some new Sanders-Roe amphibian 
aircraft, and a demonstration of landing facilities on 
shore and at sea was given as the ‘“ Sandown ”’ pro- 
ceeded to Portsmouth. Before docking at the Ports- 
mouth jetty the ‘‘ Sandown ” steamed alongside the 
two new German cruisers which were at the time on a 
visit to Portsmouth. London was reached shortly 
after 8 p.m. and leavetakings were said at Waterloo 
Station. 

We cannot close this short review of the social 
functions without some reference to the painstaking 
preparatory work undertaken by the secretary, Mr. 
R. W. Dana ; the assistant secretary, Mr. A. Dansie ; 
and the staff of the Institution of Naval Architects ; 
which resulted in such a successful and enjoyable 
series of meetings and which were fully appreciated 
by all who took part in them. 








Centenary of Jacquard. 


Tue invention by Jean Marie Jacquard of the loom for 
figured fabrics which bears his name is recalled by the 
commemoration, that is taking place in Lyons this month, 


of the centenary of his death. The French Government 
is even issuing a special postage stamp for the occasion. 
The problem of weaving a figured fabric had engaged 
the attention of very acute minds, and much had been 
done by practical weavers before Jacquard’s time. To 
understand the position it must be realised that every 








warp thread passes through an eye in a heald cord, by 
which it can be raised to form the shed through which the 
shuttle is thrown. The heald cords can be attached in 
groups to a heald shaft and raised by a treadle, or they 
can be grouped in many different combinations and drawn 
aside by a boy or girl in the draw loom, but the possibilities 
of such methods are very limited, The real problem was to 
control each thread independently, and to lift it in any 
sequence desired relative to the rest. ’ 

Jacquard was the son of a draw loom weaver, of Lyons, 
and must have helped his father as a “ draw boy.” Born 
July 7th, 1762, and without schooling, he tried successively 
the crafts of bookbinding and cutlery. On his mother’s 
death, he took up his father’s trade, but after the latter's 
death got into difficulties, was sold up for debt, and had to 
work as a labourer. Yet all these years he pondered over 
the problem of weaving figured fabrics, and indeed, in 
1790, he did effect a small improvement in the draw loom. 
The stormy days of the Revolution intervened, and he 
served as a soldier in the Army of the Rhine. Returning 
to Lyons, he lived for some years in dire poverty. In 1802 
he won a prize for a loom for weaving fishing nets and 
obtained a patent. Thus brought into notice, he was 
appointed an assistant in the Conservatoire des Arts et 
Métiers by Claude Pierre Molard, the Director, and her 
he had the congenial task of repairing the models of looms 
there. This gave him the needed inspiration. He incor- 
porated in one mechanism what he found there—the 
needles and hooks of Basile Bouchon, 1725, the chain of 
cotds of Falcon, 1728-34, and the cylinder (he changed it 
into a prism) of Jacques de Vaucauson, 1744. Jacquard 
returned to Lyons in 1804, and completed the invention, 
with help from the city, in the following year. 

To understand what he did it is necessary to outline 
the mechanism. Each heald cord, through the eye of which 
runs a warp thread, is weighted, and has at the upper end 
a hook controlled by a needle. The latter is pressed 
by a spring against a card interposed between it and a 
perforated prism. The card is punched with holes corre- 
sponding with the needles, and with those in the prism. 
The needle, if a hole is opposite it on the card, enters, 
carrying with it the hook, thus bringing it into a position 
where it is engaged by the “ griffe,”’ a frame which lifts 
the hook and with it the warpthread. The shuttle is then 
thrown, the weft beaten up, and the prism turned to 
present another cord. Any number of cords may be 
joined in an endless chain, so that any length can be 
woven before the pattern repeats. 

To return to Jacquard, he did not patent the loom, but 
was rewarded by a pension of 3000f. per annum, and a 
royalty of 50f. on every loom made embodying his 
improvements. It is pleasant to know that he spent the 
evening of his days in comfort, retired in the town of 
Oullins, not far from Lyons. His death occurred on 
August 8th. Both places have honoured him by erecting 
monuments to his memory. 

Jacquard merits being held always in remembrance, 
for his invention was one of those that have been and are 
fruitful and suggestive of applications in other directions 
than the original one. 








A Large Oil Engine-Driven 
Alternator. 


THe tendency to increase the size of turbo-generator 
sets has been attended in some measure by a similar 
movement in the direction of increasing the capacity 
of oil-engine-driven generating units, suitable for meeting 
peak loads. An oil-engine set rated at 15,000 horse-power 
put into service in 1927 was considered likely to constitute 
a record for some time to come, but a machine of the same 
kind, which has now been in operation in the Copenhagen 
Electricity Works for an appreciable period, has a con 
tinuous rating of 22,500 horse-power. Built by Burmeister 
and Wain, of Copenhagen, the two-stroke, double-acting 
oil engine has eight cylinders. It is capable of developing 
a normal continuous output of 20,400 brake horse-power, 
and a maximum output of 22,500 horse-power continuously 
when running at 115 r.p.m. The cylinders are 33in. 
As the alternator 


in diameter, the stroke being 5ft. 1 lin. 





FIG. 1—ROTOR OF 19,000-KVA ALTERNATOR UNDER CONSTRUCTION 


rotor has been designed to give the requisite fly-wheel 
effect, the engine is devoid of a fly-wheel. Compressed 
air for starting is obtained from a separate compressed 
air plant. At loads between 8500-20,400 horse-power 
the fuel consumption is guaranteed not to exceed 
0+685-0-550 lb. per kilowatt-hour, the lowest guaranteed 
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consumption being 0-530 lb. per kilowatt-hour at an out- 
put of 17,000 horse-power. The length of the engine is 
66ft., the height 40ft., and the breadth 27ft. Yin. Its 
total weight is approximately 1200 tons. The 50-cycle 
alternator shown in the accompanying illustrations was 
built by the Asea Electric Company, Ltd., and is designed 
for a continuous output of 19,000 kVA at 0-8 power factor, 
the stator being wound for 6000-6600 volts. Its direct- 
connected exciter develops 168 kW at 220 volts. The 
auxiliary equipment consists of shunt resistances, current 


transformers, a quick-acting Asea voltage regulator 
barring motor, relays, &c. 
As the accompanying. illustrations—Figs. 1-3—show, 


the totally enclosed alternator is a fabricated machine, 
the stator ring covers and parts of the rotor being welded. 
The stator ring is composed of lin. boiler plates with two 
side plates and a single centre plate held together at the 
joints by connecting plates. On the outer surface they are 
held by the cover plate, and on the inner surface by the 
many fixtures for the dovetailed stator iron supporting 





FIG. 2. -STATOR BEFORE BEING WOUND 


arrangements. Composed of four parts, the stator frame 
forms a collecting channel for the heated air flowing from 
the centre of the machine outwards. At the lower part 
of the frame there are two spacious outlets which are 
connected to the air ducts in the power-house. With 
the exception of a few ventilating covers, which allow 
warm air to be delivered into the station for heating 
purposes during the cold season, the machine is totally 
enclosed. 

Composed of alloy steel laminations with tissue paper 
insulation, and held together by a cast steel clamping ring, 
the stator has many radial cooling ducts, and is provided 
with open slots. The two-range winding has two sets of 
coils with straight and bent ends, and a simple supporting 
arrangement prevents deformation of the coils under short- 
circuit conditions. 

The cast iron rotor ring is divided into two parts held 
together by axial bolts, and between the rings there is a 
central radial channel for cooling air which passes through 
the pole cores and shoes and out to the air gap, thereby 
allowing a considerable quantity of air to reach the centre 
of the stator. The hub is made of cast steel, and is fixed 
to the shaft by means of steel wedges and contraction 
rings. There are eight spider arms composed of boiler 
plate cut to the shape shown in Fig. 1, and provided with 
transverse supporting plates, the connections between the 
hub and rings being made by bolts. Bolts passing through 
the rings also serve for securing the cast steel poles, which 
are provided with laminated shoes, which are necessary 
on account of the open stator slots and the damping 
winding composed of solid copper rods in semi-enclosed 
slots. At the ends these rods are brazed into the damping 
segments, which are connected together between the 
poles by means of bolts. Owing to the form of these plates 
and their position in relation to the stator, an E.M.F. 
curve of practically sinusoidal form has been secured. 

The rotor winding is composed of copper strip wound 
cdgewise with impregnated paper between the turns. 
Between the coils and the rotor iron the insulation consists 
of impregnated presspahn. Iron slip rings and carbon 
brushes serve for conveying the exciting current to the 
rotor windings. Fan blades adjacent to the poles as 
shown in Fig. | serve for ventilating the complete machine 
and for passing the air through the duct work and ventilat- 
ing arrangements of the power station. The covers over 
the alternator windings are continued towards the shaft 
in order to enclose the machine, which, however, is open 
at the lower part to allow the cooling air to enter. The 
cover plates are composed of jin. boiler plate, with 
strengthening members welded to them, and to facilitate 
mounting they are divided into segments with inspection 
covers at the top to allow of easy access to the windings. 

Careful consideration was given to the question of 
whether a closed air circuit system should be adopted, or 
whether an air-filtering plant should be employed. It 
was assumed in both cases that the alternator would 
suck in the air through the cooling umit or filter, and 
through the ducts in the building and the machine pit, 
divide it and blow it through the various parts of the 
machine out to the frame, and deliver it from there either 
through the stator covers into the engine-room, or when the 
covers are closed back through the channels m the frame 
to the warm air ducts in the building. It was finally 
decided, however, that the closed circuit system should 
be employed, and the ducts in the building have been 
designed to ensure that with the normal quantity of air 





required, the pressure drop does not exceed 0-787m. W.G. 
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As the shaft and bearings were included in the engine 
contract and were not available at the alternator builders’ 
works, the machine could not be tested before dispatch. 
The complete rotor was, however, tested for runaway 
at a speed of 138 r.p.m., and resistance and insulation 
tests were made on the windings. The insulation of the 
stator windings was tested at 18,000 volts to earth, and 
between the windings for a period of one minute whilst 
the rotor insulation was tested at 3440 volts for one 
minute, and at 2200 volts for fifteen minutes between the 
conductors and the iron. A surge test was carried out in 
accordance with the German rules at a pressure of 4900 
volts per phase for a period of ten seconds, and after this 
test the insulation between separate turns was tested. 

The alternator runs in parallel with other machines 
connected to the network of the supply undertakings, and 
although trouble has often been experienced in the past 
with machines driven by internal combustion engines, 
owing to the large number of cylinders and the provision 
of the damping winding, perfect parallel operation is said 





to have been secured. The total height of the alternator 
measured from the engine-room to the highest point of the 
machine is 18ft. lin., and it projects. 16ft. 6in. below 
the floor. Its total weight is 187 tons. 








S.A. Iron and Steel Corporation. 


THE first annual general meeting of shareholders in the 
South African Iron and Steel Industrial Corporation, Ltd., 
was held at Pretoria on June 2lst, when the chairman, 
Dr. H. J. van der Bijl, gave an account of the position of 
the Corporation as it is at present. 

The Corporation is really a State-controlled institution, 
the chairman and the majority of the directors being 
nominated by the Government, which has also provided 
practically the whole of the share capital, which Parlia- 
ment authorised in 1928 for the establishment of the 
industry, namely, £5,500,000. The general public has 
displayed no desire to take up shares and even the deben- 
ture issue was coldly received. 

The Chairman informed the meeting that supplies of 
iron ore nearby were unlimited and that a perfectly satis- 
factory mixture for the blast-furnace has been obtained 
as the result of experimental work. In the same way a 
suitable blast-furnace coke has been obtained by mixing 
25 per cent. of Natal coal with 75 per cent. of Transvaal 
coal. The consumption of coke since the blast-furnace 
was brought into operation has been 17 cwt. per ton of ore. 
Dolomite is obtained from the Corporation’s own quarry, 
4 miles from the works, and limestone is supplied by 
Marble Hall, Ltd., from a deposit quite close at hand. 

The Chairman informed the meeting that the works will 
have to compete with imported products, and the average 
cost of importation charges from Europe to the interior 
of South Africa is £5 per ton. The whole scheme of the 
works has been so planned that the cost of production at 
Pretoria should not appreciably exceed the cost of pro- 
duction in England—not immediately, but this aim will 
eventually be realised. The Pretoria works should there- 
fore have an advantage overt imported British steel of £5 
per ton, and for an output of 150,000 tons per year the 
annual advantage will therefore be £750,000. e esta- 
blishment of the Pretoria works is therefore, from an 
economic point of view, fundamentally sound, the Chair- 
man declared. 

In designing the works great care was exercised to make 
use of waste heat for the operation of the works. The 
policy of the board has been to import the best steel 
manufacturing experts and steel workers, but not to 
import any for positions to which South Africans can be 
trained in a reasonable time. The total number imported 
is sixty-eight, including the leading steel experts. At 
present considerably more men are employed than will be 
required when production has been fully established. 
Eventually white labour will be employed almost exclu- 
sively on the production of steel, but this position will be 
approached gradually in accordance with the dictates of 
economy and smooth operation of the works. 

The blast-furnace has been in operation since March 
ith and is now producing pig iron at an average rate of 
approximately 450 tons per day, while the maximum pro- 
duced was 570 tons per day. The steel smelting furnaces 


regular production, the average being 550 tons per day 
with a maximum of 588 tons per day. 

The products of the works up to the middle of June are 
as follows :—Benzole, 134,000 gallons; creosote, 95,000 
gallons ; crude tar, 570,000 gallons; coke, 66,800 tons ; 
pig iron, 40,000 tons ; ingots, 20,000 tons ; rolled sections, 
9000 tons. The revenue to that date from the sale of 
products is about £60,000, while stocks on hand represent 
over £230,000. This high value of stocks on hand is due 
to the coking, blast-furnace and steel smelting depart- 
ments having already reached full production, while the 
rolling mills had not then reached their full productive 
capacity. . 

A sheet mill to produce 33,000 tons per annum is now 
being erected, and an agreement has been entered into with 
John Lysaght, Ltd., and Baldwins, Ltd., whereby those 
concerns, which now do a considerable business in steel 
sheets in South Africa, will take and dispose of the whole 
of the Steel Corporation’s output of black and galvanised 








started smelting on April 5th and have since been in 


flat and corrugated sheets. The sheets will be disposed of 
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through a sales company which has been formed under the 
name of Iscor, Baldwins, Lysaghts Sheet Distributors 
(Pty.), Ltd. 

The capital authorised by Parliament in 1928 was 
£5,500,000, and the revised estimate of cost of establishing 
the industry, which was prepared in 1930, after tenders 
had been received for most of the principal items of plant, 
was £5,485,335. At a later date additional funds will be 
required for working capital and for several additions and 
alterations to the plant, which funds, however, it is not the 
intention to obtain by increasing the capital. 

During the last session of Parliament an increase in the 
capital by £500,000 was authorised. This is for the cost 
of erecting the sheet works, and will make the total capital 
of the Corporation £6,000,000. 








MACHINERY IMPORTS. 


THE July Bulletin of the British Engineers’ Association 
is very largely devoted to a tabular statement concern- 
ing machinery imports into Great Britain during recent 
years. The setting out of the necessary statistics, says 
the Director, has required a considerable amount of space, 
but there is abundant justification for such investigation 
in detail, as, apart from the increased figures of the imports 
of machinery already evident in the statistics down to the 
month of April, the figuresfor May, which were subse- 
quently published, revealed a further and very serious 
increase. In that month the imports of machinery rose 
actually to 6629 tons, and to a value of £1,142,000, being 
in each case the highest monthly total since February, 
1932; and these amounts represent respectively 85-7 
and 89-4 per cent. of the corresponding imports in the 
year 1931, before the import duties were in force. 

Moreover, continues the Director, the present sitiiation 
in industry generally seems to require that this question 
of re-expanding imports should at once be taken up and 
considered. The volume of manufactures imported intu 
this country has recently tended to increase to an even 
greater extent than can be explained by the greater pro- 
ductivity at home. Unfortunately, there is at the same 
time, according to competent observers, a slight recession 
in the rate of industrial activity, probably due to a falling 
off in home demand. 








AN invention for the absorption of torsional oscillations 
and vibrations in oil engines has recently been adopted in 
France by the Cie. Lilleoise de Moteurs, and is described 
as follows in the Oil Engine :—The object aimed at is 
to absorb all parasitic torsional oscillations from an 
engine shaft and to provide a motive couple which shal] 
be absolutely constant. There is a 66 per cent. weight 
reduction in the fly-wheel. Small free-moving weights 
are housed in circular chambers, located near the periphery 
of the fly-wheel. With a perfectly balanced shaft these 
weights would, under the influence of centrifugal force, 
take up a position at the outermost point of their chambers, 
so soon as the engine assumed its normal speed. Any 
irregularity in running, however slight, will cause the 
weights to advance or retire in an angular sense and thus 
tend to accelerate or retard the wheel. 
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The Twin-Screw Motor Yacht ‘“‘Gulzar.”’ 


+ 


( NE of the most interesting private yachts completed 

this year is undoubtedly the twin-screw motor yacht 
* Gulzar,” which we illustrate on page 114. She was 
recently completed by John I. Thornycroft and Co., Ltd., 
of London and Southampton, for service abroad. The 
instructions of her owner to the builders may be sum- 
marised in the following words :—‘‘ Build me the best 
possible yacht for all-the-year service, with an approxi- 
mate length of 115ft.. to have a maximum speed of 11} 
knots, and a cruising speed of 10} knots.” These con- 
ditions were shown to have been satisfactorily fulfilled by 
the recent trials carried out, and the yacht has now been 
placed in service. The restricted length of hull above 
referred to was rendered necessary in order that the 
vacht could enter the smaller harbours in the Medi- 
terranean Sea. 

In the following table we give some of the principal par- 
ticulars of the hull and machinery of the vessel :— 

Huli Particulars. 


Length overall. 115ft. 10in. 


Breadth moulded ...... 21ft. 
\pproximate draught ft. 
Measurement in Yacht tons 210 tons 
Designed maximum speed .. 11-5 knots 


Designed cruising speed 10-5 knots. 

Propelling and Auxiliary Engines. 

Twin-screw oil engines 
340 B.H.P. 

oy Ble! Piuks he Six-cylinder M.A.N. 
four-stroke, reversible, airless injection 
Power of each engine . 170 B.H.P. 

Normal running speed 365 r.p.m. 

Sore of cylinders .. 220 mm. 

RE agi een aia Ae 330 mm. 

Full load fuel consumption 0-39 Ib. per B.H.P.-hr. 


ype of propelling machinery 
Total designed output 
Main engines .. 


Auxiliary Generator Set. 
Three-cylinder, 28-5 B.H.P., 1000 r.p.m. Gardner engine, 
coupled to 12 kW, 110-volt, D.C. Newton generator. 





HuLit DESIGN AND EQUIPMENT. 


As will be clearly seen from page 114, the new yacht 
has a pronounced but continuous sheer line and a long 
central deck house. The bow and stern overhangs are 
in shape very similar to those of the ‘‘ Trenora,’’ the last 
yacht built by the firm, which was described in THE 
ENGINEER of August 4th last. From the engraving of 
the ship we reproduce, it will be seen that the builder’s 
have not carried the deck-house to the full width of 
the ship’s side above the upper deck. While the 
width ‘of ‘the dining room could have been increased 
in this way, it was felt that such a course would have 
impeded fore and aft access, and would have lent a much 
less pleasing appearance to the ship. 

Despite the absence of this full width house, the 
accommodation is, for the limited dimensions, extra- 
ordinarily complete. It comprises a dining-room, living- 
room, and owner’s study on the upper deck, which are 
connected by an internal corridor. Both the owner’s 
and guests’ cabins are on the lower deck abaft the 
machinery. They comprise a large owner’s cabin extend- 
ing the full width of the vessel, and one double and two 
single cabins. One of the latter is convertible to a double 
cabin, and there is also a small emergency cabin. Two 
bathrooms and a separate lavatory complete the aft 
accommodation. 

There are three separate cabins for the captain, chief 
engineer, and chef with chief steward, as well as an 
officers’ mess, all of which are placed forward of the 
machinery, while the forecastle is designed to accommodate 
five men, although four will be the normal complement 
carried, 

The hull is of steel, and it is constructed in accordance 
with the full yacht classification of Lloyd’s Register of 
Shipping. Attention may be called to the large amount 
of galvanising, which includes not only the deck- 
house, bulwarks, and deck beams, but the entire shell 
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plating and floors. All exposed decks are constructed 
of teak, and the bulwarks are panelled, a very high standard 
being adopted throughout the specification. The heating 
of the yacht is accomplished by means of an oil-fired boiler 
in the engine-room, which will be referred to later. It 
supplies a hot water radiator system, and also provides 
hot water for baths and domestic use. All the deck 
machinery is electrically operated, and it was constructed 
by Thomas Reid and Sons (Paisley), Ltd. It comprises 
an electric steering gear with a special heavy-duty windlass 
and @ warping capstan. 

A Mechan reply telegraph communicating between 
the engine-room and the bridge is fitted, and the navigat- 
ing and wireless equipment is very complete. On page 114 
we reproduce a view of the wheel-house and wireless cabin. 

The builders were responsible for the decorations through- 
out the ship, and the furnishing of the public rooms and 
the owner’s state-room was entrusted to Waring and 
Gillow, Ltd. 


THe MACHINERY INSTALLATION. 


The accompanying drawing and the two views of 
the engine-room reproduced on page 114 give a clear 
idea of the general lay-out of the machinery installation. 
The main engines have their controls neatly grouped at 
the forward end. The principal machinery particulars 
are given in the table above. Reference may be made to 
the construction of the cylinder blocks which include 
through-going tie bolts from the tops of the covers to 
the underside of the bed plate, thereby giving a very stiff 
structure, which tends to lessen vibration. The automatic 
starting apparatus is so arranged that the air start- 
ing valves automatically close, should pressure in 
the working cylinder rise at any time above that 
of the starting air. An air compressor is provided 
on one of the engines for charging the air storage 
receivers. Direct driven fuel oil, circulating water, lubri- 
cating oil, and bilge pumps are attached to each engine. 
In order to take propeller thrust, ‘‘ Michell ” thrust blocks 
are fitted directly aft of the main engine fly-wheels. In 
addition to the auxiliary generating set referred to in the 
table above, there is an Edison steel alkaline storage 
battery of 225 ampére-hours capacity, which is installed 
for use when the generator is not running. There is also 
a battery booster set for charging purposes, consisting 
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of a 110-volt motor and a 0-70-volt booster, by Mawdsley 
and Co., Ltd. 

An auxiliary air compressor is provided, and is driven 
through a friction clutch mounted on a shaft extension 
from the generator. It is of Reavell manufacture, and has 
a capacity of 154 cubic feet of free air per minute, at a 
discharge pressure of 30 atmospheres. 

The pumps include a Stothert and Pitt vertical rotary 
displacement fuel oil transfer pump of 5 tons per hour 
vapacity, driven by an electric motor, continuously rated 
to develop 13 H.P. at 950 r.p.m. A plunger type hand oil 
fuel transfer pump fitted for emergency use is also 
pre »vided. 

For general service duties, such as pumping out bilges, 
washing decks, fire service, &c., there is a Weir two-throw 
vertical double-acting pump, 4in. diameter by 44in. stroke. 
it has a capacity of 18} tons per hour, when running at 97 
r.p.m, against a head of 50ft., and is driven through worm 
vearing by a 2 H.P. motor running at 900-1600 r.p.m. 
This pump can also be used as a standby cooling water 
pump for the main engines. Both the fresh and salt water 
service pumps are of the Spirovane positive rotary type, 
each driven by a 4 B.H.P. motor. They aré operated by 
electric float control switches from the fresh and salt 
water supply tanks on deck, and were supplied by the 
s.A.M. Pump Company, of Victoria-street, London. 

A complete Pneumercator tank gauge outfit, supplied 
by Kelvin, Bottomley and Baird, Ltd., of Glasgow, is 
fitted for the two main oil fuel tanks, and the three fresh 
water tanks. The repair shop in the engine-room has a 
34in. centre Drummond screw-cutting lathe. The heating 
equipment previously referred to was designed and supplied 
by Hartley and Sugden, Ltd., of Halifax, and comprises 
for heating and hot water supply purposes an “ Oilex ”’ 
boiler complete with Prior fully automatic oil-burning 


measuring 270ft. from the end of the bucket ladder to 
the end of the belt conveyor, the overall height of the 
structure being 60ft. It is supported by thirty-two wheels 
on a pair of rails laid alongside the bank of the canal, 
and by sixteen wheels on another pair of rails laid 24- 5ft. 
further back. Of the thirty-two wheels under the front 
part of the machine, sixteen are positively driven by 
two motors of 30 H.P. each, propelling the machine at a 
speed of 26ft. per minute. The bucket chain, with a 
bucket to every sixth link, carries twenty-seven buckets 
in all, of 18-5 cubic feet capacity each, and is guided along 
a steel boom, termed the bucket ladder, which is suspended 
by means of wire ropes from two winches and provided 
with hinged joints in two places ; by suitably manoeuvring 
the winches, the bucket ladder can be adjusted to make 
either a straight line, or any desired angle at either of the 
two hinge points. The chain is driven by a tumbler 
to which the power of a 250 H.P. motor is transmitted 
by a belt and gear drive, a pneumatic slip coupling being 
inserted at a convenient point to prevent breakage 
should any hidden obstacle causing unusual strain be 
met with in the path of the buckets. The same motor 
also drives a feed conveyor belt 47-5in. wide and 2l1ft. 
long, on to which the buckets discharge their contents, and 
which, in turn, discharges on to the main conveyor belt, 
which is 130ft. long and 43-5in. wide. The conveyor 
boom is adapted to slew through an angle of 190 deg., 
so that the spoil can be dumped at any point within its 
reach, and embankments formed without much manual 
labour being required for their completion. The main 


conveyor belt is driven by an 82 H.P. motor, located close 
to the slewing pillar. 

In digging the canal, the machine travels continually 
to and fro, with the bucket chain and the conveyor belts 
For excavating a length of, say, 





in continuous motion. 


The higher wear with the unbranded petrol may be 
connected with its lower volatility, as the sulphur content 
was quite normal, but further experiments are being carried 
out to determine the effect of volatility. 

The results of tests carried out at high operating 
temperatures are given in the following table, and show 
the same piston ring wear for the two fuels :— ' 

Wear of top 
piston ring, 
inch /1000 miles. 


Unbranded petrol 0-00032 
Shell petrol 0-00033 


Air-cooled engine ; cylinder wall temperature, 170 deg. Cent. 
b.m.e.p., 66 lb. per square inch ; 1600 r.p.m. 


As with the alcohol blend, tests were not sufficiently 
prolonged to permit an accurate determination of cylinder 
wear, but its value was between 0-00006in. and 0-00009in. 
for both fuels. 

Wear at High Temperatures.—A graph showing the 
relation between wear and cylinder wall temperature 
was reproduced in Figs. 16 and 17 of the previous report 
see THe ENGINEER, June 23rd, 1933. The accelerated 
wear at low temperatures has been shown to be very 
largely due to corrosion, but it remains to determine 
whether corrosion is at all responsible for the approxi- 
mately constant rate of wear observed above a certain 
temperature. In this connection it will be recalled that 
nitric, sulphuric, and carbonic acids all require the presence 
of moisture for their formation and can, therefore, be 
excluded from consideration at temperatures above the 
dew point. In order to study whether organic acids have 
any corrosive influence at high wall temperatures, the 
rate of wear was determined on an engine operated on 





hydrogen fuel, as this fuel precludes the possibility of 
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equipment, consisting of a burner, a blower fan, and the 
necessary air trunking with controls, is installed. The 
automatic controls consist of a magnetic valve and immer- 
sion switch to maintain constant predetermined boiler flow 
temperature, and an Automat to maintain a constant head 
of oil and cut off the supply to the boiler in the event of 
a fan failure. A flue switch is fitted to stop the plant in 
the event of flame failure. 

For the hot water supply system there is a Mo Pump 
fitted as an accelerator. It is electrically driven and was 
supplied by Rhodes, Brydon and Youatts, Ltd., of 
Stockport. 








A Large Canal Excavator. 


Since 1926, a huge drainage and irrigation scheme 
has been in progress in Western Macedonia, the work 
being carried out by the Foundation Company of New York 
as contractors to the Greek Government. The scheme 
includes the construction of canals, embankments, 
bridges, railways, and roads. At first the work of excavat- 
ing the canals and piling up the embankments was per- 
formed exclusively by means of American drag-line 
excavators, but a machine of an entirely different type, 
namely, a bucket-ladder excavator, was set to work early 
in May, 1931, near the town of Niaoussa, in Macedonia. 
This machine had been ordered in 1930 by the Foundation 
Company, with the approval of the Greek Government, 
from the Fried. Krupp A.-G. of Essen (Germany). The 
first job assigned to it consisted in the excavation of a 
canal 16 miles long, varying in width between 180ft. and 
230ft., and provided with an embankment on either side. 

This excavator, Fig. 1, is operated by oil-electric power, 
and consists of two separate structures adapted to travel 
on four rails, and connected by a draw-bar arrangement 
hinged at both ends. One of these structures is the 
exeavator proper, which is carried on forty-eight wheels 
and equipped with an 85ft. bucket ladder and a 130ft. 
belt conveyor adapted to slew through an angle of 190 deg. 
The second structure, Fig. 2, which is supported on 
twelve wheels, constitutes the engine-house, which, 
on a floor space 15ft. by 28ft., carries a D.C. generator 
of 340 kW continuous rating, direct-coupled to an eight- 
cylinder C.I. engine capable of developing from 475 to 
550 H.P. This set supplies the motive power for the 
machinery. A smaller oil engine, of 7 H.P., drives an air 
compressor for charging two steel starting air bottles at 
30 atmospheres, and can be utilised for driving a dynamo 
of 4-8 kW continous rating, supplying current for lighting 
purposes in the event of trouble being experienced with 
the large Diesel. 











COMPLETE EXCAVATOR 


18 chains, the excavator will first travel forward along the 
chosen line, taking a cut about 6in. deep, so that the total 
depth of soil removed will then amount to 12in. This 
manceuvre is continued until the required full depth is 
reached. The spoil is meanwhile being piled up by the 
slewing conveyor to form an embankment in rear of the 
machine. The raising and lowering of the bucket ladder, 
and the slewing of the conveyor does not involve any 
interruption of operation. When a stretch corresponding 
to the available length of trackwork has been excavated 
to the required depth, the tracks must be taken up and 
relaid in the direction of travel. For this purpose, the 
counterweight bracket of the conveyor boom carries a 
5-ton electrically operated winch, by means of which 
the single sections of the track are lifted bodily from the 
ground, swung round, and deposited on rail trucks of 
special design. This method of handling the track sections 
is also very convenient when it becomes necessary to shift 
the tracks away from the axis of the canal, as must be 
done. For the return trip, the bucket ladder will be 
lowered another 6in., when the width of the canal exceeds 
the reach of the bucket chain. A canal, 230ft. wide and 
20ft. deep, was excavated by a machine with an 85ft. 
reach of the bucket chain ; for this purpose, the track had 
to be shifted backwards once through a distance of 30ft. 
in the course of the completion of each half of the cross 
section of the canal. 








Further Experiments on Cylinder 
Wear.* 


(Concluded from page 98.) 


Tests on Unbranded Petrol.—Wear measurements were 
made on engines running at both low and normal operating 
temperatures on an unbranded fuel selling at Is. 3d. 
per gallon, compared with Is. 6d. per gallon for Shell 
petrol. The distillation curve for this fuel is shown 
in Fig. 6, which also contains the distillation curves for 
Shell petrol and for the alcohol blend referred to in the 
preceding section. It will be observed that the unbranded 
petrol was less volatile than the other fuels. 

The results of tests carried out at low operating tem- 
peratures are given in the accompanying table, which 
shows that the unbranded petrol gave 25-33 per cent. 
greater wear than Shell petrol : 

Wear, inch/1000 miles. 


Cylinder. Top piston ring 
Unbranded petrol 0-00055 0-0036 
Shell petrol 0-00044 0-0027 


Cylinder wall temperature, 50 deg. Cent.; b.m.e.p., 59 lb. per 
square inch ; 1600 r.p.m. 


* Report by Research and Standardisation Committee, 








Fig. 1 shows in the foreground the excavator proper, 








Institution of Automobile Engineers. 





FIG. 2—ENGINE HOUSE 


forming any organic acids. The tests were carried out 
on an air-cooled engine at a cylinder wall temperature 
of 170 deg. Cent., which was well above the dew point. 
On account of the expense of running on hydrogen it 
was not possible to run sufficiently long to determine 
cylinder wear with any degree of accuracy, but the 
following table gives the results of measurements of wear 
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Fic. 6 —Volatility of Fuels. 
of top piston ring, when running on hydrogen and on 
petrol under the same engine conditions : 


Top ring wear, 


Fuel. inch/1000 miles. 
Hydrogen 0-00027 
Petrol 0-00029 


Cylinder wall temperature, 170 deg. Cent.; 1200 r.p.m.: 
b.m.e.p., 28 lb. per square inch. 

It can be concluded from the above figures that organic 
acids do not cause any corrosion at high cylinder tem- 
peratures. The most probable cause of this wear would 
appear to be abrasion, and the various factors determining 
its magnitude are at present under investigation. For 
example, motoring tests have been carried out on an 
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engine whose compression ratio was increased to such 
« value that the maximum pressure was the same as that 
obtained under power. In addition, cylinder wall tem- 
perature was raised to that attained under power by heat- 
ing the air drawn in by the engine. The results of such 
a test, carried out on a new engine, at a maximum pressure 
of 240 Ib. per square inch are given in Fig. 7, and show the 
high initial rate of wear which is obviously attributable 
to abrasion, and the subsequently low, but approximately 
uniform, rate of wear. This latter rate of wear was 
approximately 0-000lin. per 1000 miles for the top piston 
ring, while under similar conditions of maximum pressure, 
«c,, On an engine running under power, the rate of wear 
was (0-00023in. per 1000 miles. The corresponding 
rates of cylinder wear were 0-00002in. and 0-000065in. 
per 1000 miles, respectively. These figures indicate an 


wear obtained with a restricted oil supply to the big-end 
bearing of 100 c.c. per hour, the corresponding oil con- 
sumption being 7 ¢.c. per hour. By adding 2-2 per cent. 
of crank case lubricant (Mobiloil B.B.) to the petrol, 
the rate of wear was reduced, as shown, in the approxi- 
mate ratio of 3:1. The price paid for this reduction in 
wear was an increase in oil consumption of 39 ¢.c. per hour 
in the form of an upper cylinder lubricant, making a total 
of 46 c.c. per hour. This same total oil consumption could, 
of course, be obtained by dispensing with upper cylinder 
lubrication and increasing the oil supply to the cylinder 
walls from the crank case. This, in fact, was done by 
increasing the oil supply to the big-end bearing to 1300 c,c. 
per hour, and, as shown in the table, the rate of wear was 
reduced to that obtained with upper cylinder lubrication. 





In other words, the reduction in wear resulting from the 







































































s a cE eh ae BO q 
: posh 
S 00010 | } a 
= Le 
> —— 
= eo Maximum Pressure 240 1b. per sq. in. 
= 0:0005 iy Cylinder Wall Temperature 70°C 
< fh 1500 R.P.M. 
g | 
~~ 
> 
= 
= | | 
; 0 20 40 60 80 100 120 
Gi at Running Time, Hours R 
Fic, 7-—Motoring Test. 


appreciable ** balance ’’ to be accounted for, but other 
tests on another engine using narrow piston rings have 
shown a much smaller difference in the rate of wear 
observed in motoring and power tests. The whole problem 
is being investigated by tests carried out over a wide 
range of maximum pressure, both motoring and under 
power. In this way it is hoped to ascertain the influence 
of the various factors, such as carbon in the lubricating 
oil, &c., which determine the total wear. 

Upper Cylinder Lubrication—At normal operating 
temperatures cylinder wear is very largely independent 
of oil consumption, so that it would be anticipated that 
the small amount of lubricant which can be introduced 
in the form of an upper cylinder lubricant could hardly 
have much effect in reducing wear. This was confirmed 
by tests carried out on an engine operated under rather 
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Fic. 8—Effect of Upper Cylinder Lubrication. 


severe conditions, the lubrication from the crank ease 
being restricted in order that any possible improvement 
due to an upper cylinder lubricant might be made more 
apparent. The tests were carried out on a water-cooled 
engine at a speed of 2800 r.p.m., a cylinder wall tempera- 
ture of the order of 150 deg. Cent., and a b.m.e.p. of 
$8 lb. per square inch. The supply of oil to the big-end 
bearing was cut down to 20 c.c. per hour, the corresponding 
oil consumption being approximately 10 c.c. per hour, 
which, expressed in recognisable terms, would be about 
20,000 m.p.g. Two series of tests were carried out, in 
one of which 0-25 per cent. spindle oil was added to the 
petrol, this being the customary proportion. The results 
given in the following table show that, within the limits 
of experimental error, no reduction in wear was obtained 
by the addition of the upper cylinder lubricant :— 








Lubrication. Wear, inch/1000 miles. 
Crankease| Upper cylinder. Cylinder. | Top piston ring 
20cc.hr| None —~—=«0-00035 | —0-00105 
20 c.c./hr.| 0-25 per cent.in petrol  0-00038 0-00110 


= 14 c.c./hour | 


Cylinder wear at low operating temperatures is sensitive 
to oil consumption, so that there would appear to be 
better prospects of upper cylinder lubrication proving 
beneficial under these conditions. 

Tests were carried out on an engine operated at low 





temperatures, and the accompanying table shows the 





Oil supply to Oil consumption, e.c. /hour. Wear, inch/1000 miles. 
big-end, ———___—_—-—_ - SS Sans as — . ofS EE SUTRA ree sree eee eee _ 
c.c. fhour. | Of crankcase Of upper cylinder } 
lubricant. } lubricant. Total. Cylinder. Ring. 
160 7 | 7 0-00124 0-0096 
100 7 39 (2-2 per cent. in petrol) | 46 | 0-00048 0-0030 
1300 46 -—- 46 | 0-00052 0-0030 


Cylinder temperature, 45 deg. Cent.; b.m.e.p., 59 Ib. per 
; Pp g I I 


use of upper cylinder lubricant could be obtained, for 
the same total oil consumption, by improving the normal 
lubrication of the cylinder, 

Even a content of upper cylinder lubricant as high as 
2:2 per cent. cannot always be relied upon to effect a 
reduction in wear at low temperatures. The above tests 
were carried out on a worn engine and at a wall tempera- 
ture of 45 deg. Cent.; other tests on a new engine at a 
wall temperature of 50 deg. Cent. failed to show any 
consistent reduction in wear up to 3 per cent. of oil in the 
The results of these latter tests are shown in 


Consideration of the foregoing would appear to indicate 
that the field for upper cylinder lubrication, if any, is in 
relation to starting from cold, particularly if arrange- 
ments can be made to add temporarily a high percentage 
of oil to the intake, provided this can be done without 
interfering with carburation or ignition. In this way, 
the lubricant is only consumed when it is most likely to be 
effective. In order to study possibilities in this direction, 


2 c.c. Mobiloil B,B. per start reduced cylinder wear jy, 
the ratio of 4: 1, and top ring wear in the ratio of 3; |, 
The improvement was not quite so great when spindle 
oil was used instead of Mobiloil B.B. 


Amount of lubricant 


Wear, inch/1000 miles. 
added per start, -—— pete 


| 
ab 


ec. Cylinder. Top ring. 
0 iy. 0-0080 | 0-082 
2 c.c. Mobiloil B.B... O-O01L7T | O-OL3I 
2 ¢.c. Mobiloil B.B... 0-0020 |. OOL17 
0 7 0-0085 | — 0-0380 
2 c.e, spindle oil 0-0023 | 0-O142 


s 





Further stopping and starting tests were carried out on 
the same engine after it had been thoroughly run in, and 
the results are shown in Figs. 10 and 11, It will be observed 
that the cylinder wear with no upper cylinder lubrication 
was now 0-0016in, per 1000 miles, which, though high, 
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Figs. 10 AND 11 —Stopping and Starting Tests. Above 


Cylinder Wear, Below; Piston Ring Wear. 


was much lower than that observed on the new engine. 
The reduction in wear obtained by the addition of 2 c.c. 
Mobiloil B.B. per start was of the order of 25 per cent., 
which, though appreciable, was a very much smaller 





several series of stopping and starting tests were carried 


reduction than that obtained on the new engine. By 
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Fic. 9 —Cylinder Temperature Cycle. 


out, each cycle involving a preliminary idle of 5 min. 
duration followed by 10 min. at 1500 r.p.m. under power, 
the engine then being allowed to cool for 15 min., when the 
engine was restarted and the same cycle repeated, and 
so on. Fig. 9 shows the cycle of cylinder wall tempera- 
ture, measured, as usual, at the top of the ring track. 
Owing to the delayed warming-up with this method of 
operation the rate of cylinder wear was high, particularly 
as lubrication was also reduced, and twenty or thirty 
cycles were sufficient to permit a fairly accurate deter- 
mination of cylinder and piston ring wear. The effect of 
adding various “‘ doses ’’ of lubricant was determined with 
the aid of a measuring burette connected to the intake 
close to the carburetter, the desired quantity of lubricant 
being admitted by controlling the fall in level with the 
burette tap. Quantities up to 3 c.c. per start were admitted 
just before the engine was started, and were therefore 
washed into the cylinder by the petrol; higher amounts 
were inclined to cause plug misfiring if supplied entirely 
in this manner, so a portion was allowed to enter for 
about 10 sec. after the engine had actually started. 


The following ,table gives the results of some tests in 
the order in which they were carried out on a new engine, 
and this fact,in conjunction with the delayed warming-up 
and restricted lubrication, accounts for the exceptionally 
high rate of wear of 0-008in. per 1000 miles observed when 
no upper cylinder lubricant was supplied. A “ dose ” of 








square inch ; 





1600 r.p.m. 


increasing the ‘‘ dose” to 5 c.e., the reduction in wear 
was increased to 50 per cent. 

Figs. 10 and 11 also show experimental points obtained 
when the * doses ” of Mobiloil B.B. contained 2 per cent. 
oleic acid. It will be recalled from the previous report 
that the addition of 2 per cent. oleic acid to a mineral crank 
case lubricant reduced cylinder wear at low temperatures, 
and the same effect was observed in the present tests, the 
improvement following the addition of the oleic acid to the 
upper cylinder lubricant being very appreciable, 

It is not claimed that the above tests exhaust the 
subject of upper cylinder lubrication. In fact, further 
tests are contemplated on certain proprietary lubricants, 
but, in the meantime, it is hoped that the work so far 
completed will prove informative and suggestive. 








In a paper by W. H. Swanger at a meeting of the 
American Society for Testing Materials, some experiments 
were described on the axial slip of shrink fits made by 
cooling lin. diameter cylindrical pins to —80 deg. Cent. 
(—112 deg. Fah.) in dry ice, and inserting them into rings 
which were about 0-0015in, smaller than the pins when 
both were at room temperature. Three combinations 
of pin and ring were used—a brass pin and brass ring, a 
brass pin and steel ring, and a steel pin and steel ring. 
The maximum resistance to axial slip developed after a 
small amount of initial slip was 1430 lb. per square inch 
of contact area in the all-brass unit, and 6050 lb, per 
square inch of contact area in the all-steel unit, The 
higher resistance in the steel unit was due chiefly to the 
fact that seizing between pin and ring occurred to such 
an extent that particles of steel were torn bodily from the 
pin. In the brass unit no such seizing occurred. The 
maximum resistance developed between the steel ring 
and brass pin was 2100 lb. per square inch of contact 
area, and the pin was visibly scored by the steel ring. 








Ave. 3, 1934 


THE ENGINEER 


113 











Railway and Road Matters. 


DURING the first six months of the present year, locomo- 
tives to the value of £143,184 were shipped overseas, 
carriages and wagons of the value of £346,693, and rails 
of £421,195. The corresponding figures for the first half 
of 1933 were £523,350, £251,574, and £285,903 respectively. 


‘THE L..M.B. Railway’s ‘‘ Royal Scot” 
locomotive * No. 6143,” hitherto called ‘‘ Mail,” is to be 
named “ The South Staffordshire Regiment.” This will 
be the forty-seventh out of seventy engines comprising 
the “* Roy al Scot ” class to be named after famous fighting 
units. 

THe August issue of the Railway Magazine has a quota- 
tion from the Daily Telegraph of April 12th, 1859, which 
said that it was a remarkable fact that, annually, on the 
morning of April 9th, the sun’s rays penetrate through the 
Great Box tunnel of the Great Western Railway, and on 
no other day of the year. Box tunnel is 1 mile 1452 yards 
in length. 

WE regret to have to record the recent death of Mr. 
red Bland, of Sheffield. who was, until he retired a year 
ago, @ director of Edgar Allen and Co. He was not only an 
authority on tramway track and points and crossings, but 
was an interesting writer on the subject of early per- 
manent way, Mr. Bland was a member of the Institution 
of Mechanical Engineers, a Fellow of the Royal Society of 
Arts, and a Fellow and Gold Medallist of the Permanent 
Way Institution. 


lr is reported that the L. and N.E. Railway has pur- 
chased the Armstrong Whitworth streamlined railbus, 
which has been in trial service in the Newcastle-on-Tyne 
area since last September. During the last ten months 
it has conducted a local stopping service over difficult 
gradients in the Western Newcastle-on-Tyne area. 
Throughout this period it has worked fourteen hours per 
day, and covered more than 700 miles per week, Fuel 
costs throughout the trial period are reported to have 
averaged 4d, per mile. It is understood that during the 
summer the railbus will be employed in the Scarborough 
area, where it will duplicate when necessary the circular 
tour now being worked by the “ Tyneside Venturer ” 
Diesel-electric railear. 


class express 


ACCORDING to a local newspaper, the groundsman of 
a golf club at Pleasington, between Preston and Blackburn, 
L.M.S.R., was taking a motor tractor and grass-cutter 
across the railway on July 13th, when it was run into by 
an express isenger train. The man was so severely 
injured that he had to be taken to the infirmary. From 
the context it would appear that the scene was an occupa- 


tion crossing, and, if so, the railway company had no | 


responsibility as to its user. The rule book does lay down 
that reasonable notice should be given to the nearest 
stationmaster before ‘traction or other heavy engines, 
or heavy vehicles, whether mechanically propelled or 
otherwise "’ have to pass over the line, so as to secure the 
safety of trains during the passage of the traction or 
other heavy engines, &c., across the line. Nothing is 
said of tractors, nor, for that matter, of motor cars, but 
the fatal accident to an express passenger train at 
Shepreth, on August 17th, 1928, when it ran into a road 
motor vehicle at an occupation crossing is testimony as 
to what may happen in such an event. 


‘THE mishap on the L. and N.E.R. at Kilburn on Easter 
Monday, April 2nd, which we referred to on April 6th, 
as included in,a chapter of accidents, was a case of an 
up light engine running into a passenger train, which, 
after being momentarily delayed at automatic signal U 50, 
had just resumed its journey. The light engine had passed 
automatic signal U 73, at “‘ yellow,” but, instead of the 
driver keeping a look-out, he busied himself cleaning up 
some of the boiler fittings and came to automatic signal 
U 61, before he was prepared for it. As it was at “ red,’ 
he should have stopped, even although he had passed the 
signal, and observed the stop-and-proceed rule. He, 
instead, kept running, and some 800 yards, farther on had 
a brief glimpse of signal U50, and saw that it was at 

yellow.” The station buildings on the adjoining down 
Metropolitan line then obstructed his view of the line 
ahead, and he did not see that a passenger train was there, 
and that it was for'it that signal U 50 was at “ yellow,” 
and the collision followed. Colonel Trench inquired 
into the accident, and in his consequent report observed 
that the man, having passed U 73 at “ yellow,”’ and 
running on an urban line with much curvature, should have 
remained continuously on the look-out, in which event 
he would have seen signal U 61 in time; there might, 
too, have been men working on the line. The man also 
broke the stop-and-proceed rule as to coe. the next 
signal in advance, even if it be at “ yellow ” or “ green,” 
at reduced speed. 


Some interesting and even illuminating facts supple- 
ment the interim dividend statements of the grouped 
railways. The improvement of £1,000,000 in the net 
receipts of the London, Midland and Scottish contrasts 
with decreases in the four preceding June half-years of 
£1,200,000, £1,400,000, £1,000,000, and £300,000, respec- 
tively, making a net decrease for June, 1934, compared 
with June, 1929, of £2,900,000. The level of the traffic 
receipts in the December, 1933, half-year was appreciably 
higher than in the June, 1933, half-year, but there is no 
present indication that the receipts for the coming July- 
December half-year will show an increase over the corre- 
sponding period of 1933, approaching in amount that of the 
past half-year. Of the increase of £900,000 in expenditure 
last year, £600,000 was in salaries and wages. The London 
and North-Eastern had an increase in receipts of 
£1,840,000, but expenditure was up by £1,154,000, Of 
the latter amount £450,000 was in salaries and wages. 
The increases on the Great Western were £593,000 in 
receipts—of which goods traffic gave a rise of £473,000— 
and of £261,000 in expenditure. The Great Western 
announcement says that the increase in expenditure was 
largely due to the employment of additional staff to provide 
for the growth of traffic which has taken place during the 
half-year. The Southern had £125,000 more in passenger 
traffic, and £155, 000 in goods, which cost £190,000 more 
in expenditure, ‘ ‘mainly due to increased payments for 


salaries and wages.” 





Notes and Memoranda. 


AccorpInG to Messrs. Sears and Barrell, of the National 
Physical Laboratory, the Imperial standard yard is 
1,419,818-31 wave lengths of the red cadmium line in 
vacuum, as compared with Dr. Tutton’s estimate, in 1931, 
of 1,420,209-8 wave lengths. 


RESEARCHES conducted at Cornell University on the 
corrosion of metals in contact with wet and dry tar acids 
and tar acid vapours have shown that pure nickel and 
nickel-chromium corrosion-resisting steels are the least 
attacked materials by compounds in these groups. 


In the course of a lecture before the West of Scotland 
Iron and Steel Institute, Mr. E. Kugel, of the Krupp 
Company, said that it had been proved practicable to 
produce metal strip 18in. wide by }in. thick by a rolling 
process in the Hazelett mill, directly from molten steel. 


Aw article in the Nickel Bulletin says that a French 
mine experienced considerable trouble with the bending 
and breaking of steel tub axles, as many failures as 130 
to 150 per thousand in a year taking place. A change to 
steel containing 6-5 per cent. nickel was made, and the 
failures have been reduced to 1 or 2 per thousand 
annually. 


AN experiment on ship propulsion is being carried out 
by Mr. J. H. Pescod. It consists of wing fins designed to 
alter the flow of water to the propeller, thereby wenn’ 
waste of energy. By the application of the ‘winged fin 
the lines of the stern are virtually changed. With the 
ordinary form of trawler line the water from the keel 
passes in an upward direction, following the contour of 
the vessel, and as the propeller is designed to meet the 
water running square on to it, considerable power is 
wasted. The fins are designed to meet the vessel’s line 
and divert the water nearly square on to ‘the propeller. 


AN interestimg piece of work is described in a recent 
issue of the Engineering News Record, A box-like structure 
of reinforced concrete, 32ft. by 52ft., and 16ft. high, 
weighing some 530 tons and comprising an inlet well, the 
foundations and lower part of a pump-house, destined for 
an offshore location, was built on a launching way, slid 
into the water, then towed 3 miles and sunk on the plant 
site. Another rather similar job wes carried out in the 
launching of a caisson for the Hudson River Tunnel, 
measuring 52ft. by 42ft. in plan, and 30ft. deep. It has 
double walls of steel, which will be filled with concrete 
as it is sunk. The finished height of the caisson will 
be LOOff. ‘ 


‘Tue Council of the City and Guilds of London Institute 
has conferred the distinction of Fellow of the Institute 
(F.C.G.I.) upon the following :—Mr. H. L. Armstrong, 
Mr. J. H. Barr, M.I.E.E., Mr, 8. Lacey, B.Sc. Eng. (Lond.), 
M. Inst. C.E., M. Inst. G.E., Mr. B. Price, M. Inst. C.E., 
M.I.E.E., M. Am, I.E.E., Mr. E. F. D. Witchell, B.Sc. 
(London), M.I. Mech. E. The Fellowship is conferred by 
the Council upon those who, having obtained the associate- 
ship of the Institute and spent at least five years in actual 
practice, produce evidence of having done some original 
and valuable research work, or of having otherwise con- 
tributed to the advancement of the industry in which they 
are engaged. 


AvTomatic are welding produced 134 miles of longi- 
tudinal seams in the fabrication of a 4}-mile pipe line 
connecting Bouquet Canyon Dam with San Francisquito 
power-house on the line of the Owens Valley aqueduct 
about 50 miles from Los Angeles. This pipe varies in 
size from 80in. to 94in. in diameter, with wall thicknesses 
of 14in. down to jin. The pipe sections were manufac- 
tured by the Western Pipe and Steel Company, of Los 
Angeles, using American General Electric automatic 
are-welding equipment with two automatic welding 
heads on each welding machine. Each pipe section 
consists of three rolled plates with three welded longi- 
tudinal seams. 


A SPECIAL Sub-Committee of the United States National 
Advisory Committee for Aeronautics consisting of recog- 
nised authorities on meteorological and electrical condi- 
tions, statee that hazards to aircraft due to electrical 
phenomena are very slight. There was evidence presented 
showing that an airship in flight may accumulate an 
electrostatic charge, but in no reviewed case was this 
charge shown to be dangerous. It was agreed that the 
metal framework of either an aeroplane or an airship 
presents a high degree of internal protection against the 
effects of lightning discharges. A number of reports of 
damages by lightning to aeroplanes in flight were reviewed, 
On the whole, the Sub-Committee believes it is possible, 
without serious complication, to render an aeroplane 
practically immune to serious danger either to the lane 
or to the occupants. There is also small probability 
that serious damage will result from discharges when 
trailing radio antenna and cables are reeled in, and when 
the customary protective methods inherent in bonded 
metallic cage construction are utilised. 


THE vertical wooden posts of the staging around a 
shipbuilding berth are subject to very rapid deterioration 
and decay at the point where they enter the earth. The 
impregnation of creosote or some other form of pre- 
servative adds appreciably to the life of the timber, but 
its effect is gradually eliminated, particularly at soil 
level. To overcome this ‘local difficulty, and thus add 
appreciably to the useful life of the timber, Shipbuilding 
and Shipping Record says that the Toronto hydro-electric 
authorities have developed a system of continuous 
impregnation at the ground level which should prove 
of value in the shipyard. A concrete sleeve is cast around 
the post from the ground level to a distance of 18in. 
below the surface, leaving an annular space for a depth 
of 6in. or Tin. close to the post at the ground level. This 
is filled in with a mixture of pea gravel, sand, and creosote 
sealed with lin. of coal-tar pitch at the top. By refilling 
the sleeve at intervals of three or four years it has been 
found possible to prolong the life of wooden posts at very 
small expense, the process of refilling consisting merely 
of breaking the pitch seal at one or two places and forcing 
fresh creosote through at one of the openings by means 





Miscellanea. 


THE Boulder Dam, Colorado, is now up to more than - 
half of its total height of 725ft. 


THE production of building bricks from spent shale 
has begun at the Pumpherston Works of Scottish Oils, Ltd. 


Tue Atlantic Ice Patrol has just completed its twentieth 
year during which time not a single life has been lost as 
a result of the Arctic iceberg peril. 


A NEw air service between Liverpool and the Isle of 
Wight is to be inaugurated shortly. Halts are to be made 
at Birmingham, Bristol, and Southampton. 


A specraL branch of the Italian Air Force has been 
formed for the study and practical solution of problems 
connected with the navigation of the stratosphere. 


Tue Turkish Government has, according to Iron Age, 
placed contracts with Japanese shipyards for two cruisers, 
two destroyers, and a number of auxiliary vessels. 


ACCORDING to a recent report, plans for the construction 
of aircraft on Tyneside are being made by Swan, Hunter 
and Wigham Richardson, the Wallsend shipbuilders. 


A sum of about Rs. 30,00,000 is to be expended by the 
Ceylon Government on the extension of the island's 
telephone system. An automatic exchange is to be 
installed: 


A PROGRAMME of sixteen Atlantic crossings in just under 
sixteen weeks has been planned for the Canadian Pacific 
liner “‘ Empress of Britain,” which is now bound for 
Quebec on the first trip of the series. 


Waar is claimed to be the largest telescope in the 
British Empire is to be installed at the new Dunlop 
Observatory in Toronto. The telescope has a 74in. 
reflector and in all weighs some 50 tons. 


AFTER negotiations lasting two years, the Canton 
Municipal Government has signed a contract for the con- 
struction of a new electric power station and the necessary 
equipment, at a cost of 2,500,000 dollars, with the Siemens 
China Company. 

THe new aerodrome for Aberdeen, situated at Dyce. 
7 miles from the centre of the town, has been officially 
opened. It has also been announced that the Manchester 
City. Council has adopted the report of the Airport Special 
Committee, which recommended the purchase of land at 
Ringway for the purpose of establishing a new airport. 


In its report for the year ended March 31st last, the 
General Council of the Machinery Users’ Association, Inc., 
states that during the year a considerable addition has 
been made to the membership of the Association, which now 
numbers upwards of 10,000 firms. The report also contains 
a review of the Association’s activities during the year. 


More than 92 per cent. of the available indoor exhibition 

at the Engineering and Hardware Section of the 

1935 British Industries Fair, which is to be held in Bir- 

mingham in May, has already been applied for by pro- 

spective exhibitors. The outdoor exhibition area at Castle 

Bromwich is being increased from 50,000 square feet to 
200,000 square feet. 


Pie iron output in Japan has advanced during the past 
three years from 1,407,000 metric tons in 1931, to 1,850,000 
tons in 1933, and steel output for the same period has 
advanced from 1,693,000 tons to 2,840,000 tons. On the 
basis of the March quarter’s figures, the Iron and Coal 
Trades Review says that the pig iron output for this year 
will probably be 2,306,000 tons, and that of steel 3,551,000 
tons. 


THE bridge across the second narrows of Burrard Inlet. 
connecting Vancouver with the north shore, was reopened 
for traffic in June, after being closed nearly four years. 
First opened in November, 1925, the former bridge figured 
in about twenty accidents, being struck by vessels swung 
off their course by strong tidal currents. It was estimated 
at least 600,000 dollars damage was done to bridge and 
ships until a large span was carried away by a log barge 
in September, 1930. The bridge has been remodelled and 
a lift span substituted for the old cantilever span. 


THE Factory Department of the Home Office has issued 
a memorandum Form 836, which is intended to indicate 
desirable precautions against the dangers of poisoning 
and against risk of fire and explosion in connection with 
the use of carbon bisulphide. A section is included dealing 
with electrical apparatus. The Mines Department elec- 
trical testing laboratory, in addition to dealing with mining 
type gear, has certified a good deal of electrical apparatus 
intended for industrial purposes. In most cases it has 
been found that a test in petroleum/air mixtures which 
represent a higher standard of safety than that demanded 
in colliery work, is a sufficient criterion of most conditions 
which obtain in industrial practice. Carbon bisulphide, 
however, presents a rather higher risk than that covered 
by a petroleum /air test certificate, and the point is worthy 
of note. Conditions under which there may be inflammable 
surroundings arising from the presence of carbon bisulphide 
occur in comparatively few industries, and in consequence 
there has been but little demand for apparatus specially 
designed and certified for this class of risk. 


Wir the completion of the Mettur Dam, which will be 
formally opened on August 21st next, the authorities in 
Madras are concentrating their attention upon the hydro- 
electric scheme, provision for which has been made in the 
dam. The Chief Engineer of Electricity, Madras, has 
submitted to his Government the final plans and estimates 
for the Mettur hydro-electric scheme, says Indian Engi- 
neering. The Government of Madras has decided to start 
operations during the present financial year, and estimates 
are being forwarded to the Secretary of State for India 
for sanction. In view of the extension of power to the 
Trichinopoly and Tanjore districts, this scheme is con- 
sidered necessary, and will, it is estimated, cost Rs. 135 
lakhs, and when completed will supply power to Salem 
and the North and South Arcot districts. As soon as the 
Mettur scheme materialises, the Trichinopoly and Tanjore 
load will be switched on to it and the Pykara scheme will 
supply power to the proposed extension to the Madura 
district. This will again be taken over by the projected 








of a pump. 





Periyar hydro-electric scheme in a few years’ time. 
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THE GRID BREAKDOWN. 


THE seriousness of the breakdown of the South- 
East and East England portion of the grid on 
Sunday, July 29th, would be difficult to over- 
estimate. True, it might have occurred at a more 
unfortunate time, but in view of the large area 
involved and the many consumers affected, it must 
be regarded as a very disturbing occurrence. Noone 
imagined that it would ever be possible for so many 
interconnected stations to be put out of operation, 
and it is to be hoped that the experience gained 
will result in steps being taken to render a similar 
failure in the future impossible. With the 
inconvenience caused we scarcely need deal. 
According to reports, the whole of South-East 
and East England was affected, from Peterborough 
and Yarmouth in the north to Brighton in the south, 
where the most important consumer is probably 
the Southern Railway. At the time of writing, 
the facts available are still somewhat vague, but, 
according to an official statement issued by the 
Central Electricity Board, while the initial fault 
occurred at 11.24 a.m., supplies were restored on 
the essential parts of the system at 1.45 p.m., 
although the task of building up the complete 
system again was not finished until early in 
the evening. 

Exactly what happened no one at present seems 
to know, but there appears to be no doubt that a 
section switch at Battersea, coupling that station 
with Deptford West, was closed after tripping, 
whilst the stations were out of phase. Had the two 
stations been running in synchronism, no trouble 
would have occurred, but as one station (apparently 
Battersea) had been disconnected from the grid 
elsewhere, presumably under instructions received, 
it naturally drifted out of phase. The result, 
according to official information, was that the 
70,000-kilowatt set at Battersea was tripped out 
and its transformer was damaged, whilst some 
blades of one of the sets running at Deptford West 
were stripped. Owing to the turbine failure and to 
overload, all three machines in the’ latter station 
were shut down by hand. As the result of loss of 
oil at the 66-kV bushing of the transformer, an 
attempt to set the Battersea machine to work again 
resulted in a second “ trip.”’ The grid system con- 
cerned was now deprived of two large and important 
stations of the London Power Company. Barking, 
however, which as far as we know has never been 
completely shut down before, began to pick up the 
load to the extent of 35,000 kW, and had it not 
been for the fact that a number of lines were out of 
operation, that station, in conjunction with others, 
including Brighton, Norwich, West Ham, Brims- 


down, Croydon, Woolwich, Luton, Hackney: 
Kingston, Bankside, Walthamstow, and Graves- 
end, might have saved the situation. As it was, 
however, owing to overload caused by other lines 
being out of service, the feed across the Thames 
from Barking was interrupted by the opening of 
the feeder switch, and this probably coincided with 
the tripping out by hand of the third 35,000- 
kilowatt set at Deptford. As a result of the large 
exported load suddenly thrown off the Barking 
machines (which may have had their by-pass 
valves opened to enable them to deal with it), 
the speed increased, and the runaway governors 
operated, thereby shutting the station down. The 
remaining stations running were, naturally, in- 
capable of carrying the load, and were either tripped 
out automatically or were cleared from the grid 
by hand. Thus, the whole of the grid covering 
South-East and East England ultimately became 
‘ dead,”’ although those stations which were dis- 
connected from the system by hand, such as 
Brighton, West Ham, Willesden, and Brimsdown, 
&c., were able to carry their own loads. Others, 
however, were completely shut down, and the long 
delay in picking up their own loads remains in 
some cases to be explained. It can readily be 
imagined that the task of the engineers at the 
Bankside control room was no light one. To get 
such an extensive system into service again, with 
all the necessary synchronising, naturally took up 
a considerable time. In _ these circumstances 
many are tempted to ask whether the original 
individualistic system of generation was entirely 
devoid of advantages. In seeking the root of the 
trouble, however, it is obvious that it is to be 
found in the human element. Although the man 
presumably closed the section switch at Battersea 
in accordance with official instructions, thesequence 
of events seems to indicate that he did not ascertain 
before doing so that the two sections con- 
cerned were in phase. Had Battersea and Dept- 
ford West been coupled elsewhere, all would, of 
course, have been well, but as it was, it is pretty 
evident that owing tosomealteration in thearrange- 
ments they were running independently, otherwise 
they could not have got out of phase. Before the 
section switch was closed, the stations should, of 
course, have been synchronised. 

Although great ingenuity has been brought to 
bear on electrical control gear, with a view to 
making mistakes impossible, it appears that the 
state of finality has not been reached, for it is 
clearly still possible to close a section switch with- 
out the sections involved being in phase. Is it 
beyond the switchgear designer’s skill, we wonder, 
to devise a switch that would avoid a recurrence 
of the trouble? The only other matter that calls 
for criticism is the unfortunate condition existing 
at Barking, a condition, by the way, for which 
the County of London Company was in no way 
responsible. The grid lines naturally come under 
the control of the Central Electricity Board, and 
had others been in service it is highly improbable 
that the Barking station would have been put out 
of action. Unfortunately, however, owing to 
certain troubles, the risk of running with inade- 
quate transmission equipment, liable to be over- 
loaded, had to be run with the result that when the 
overload occurred the excellent record which the 
Barking station has always held for continuity of 
supply was destroyed. 


Lloyd’s Register and Fusion Welding. 


WHENEVER the welding of pressure vessels is dis- 
cussed the attitude of the insurance and registra- 
tion societies with regard to it is mentioned— 
generally with contumely! It is asserted that 
by their refusal to recognise it as a trustworthy 
method of joining plates they are arresting pro- 
gress. Charges of this kind must not be taken too 
seriously ; for they are no more than a phenomenon 
which occurs in the advance of every new inven- 
tion. As long as resistance to innovations is not 
carried on too long or too far it serves a useful 
purpose by preventing hasty action and avoiding 
undesirable results which may do more to check 
real progress than intelligent restraint. In the 
case of welding, most engineers, despite what they 
sometimes say, are really on the side of caution, 
for they know, none better, that welding is a diffi- 
cult process, calling for great care and close super- 
vision. Probably there is not one of them that 
has not slept better o’ nights because the attitude 
of insurance companies has obliged him to use 
riveted or solid pressure vessels. 

But in the past few years improvements have 
been effected in methods of welding, and the time 








is coming when the resistance to it may be safely 
slackened. A good deal of experience has been 
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welded vessels subjected to very high pressures, 
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dents are extremely rare. Moreover, methods of 
examining welds without destruction are coming 
into workshop use, and before long it will be quite 
possible to say with certainty, by visual examina- 
tion, whether a weld is good or bad and to indicate 
without hesitation any defects that may exist. 
As far as pressure vessels are concerned, the tend- 
ency at the moment seems to be towards the adop- 
tion of fusion rather than lap welding, despite the 
fact that several ingenious and successful types of 
lap joints have been devised. The tendency is 
quite comprehensible, for, even neglecting the 
nature of the weld, the truly symmetrical form of 
the vessel is manifestly advantageous from several 
points of view. In the disparaging allusions to 
the attitude of registration and insurance societies 
which we have mentioned above, it is not infre- 
quently asserted that Great Britain is more back- 
ward than other countries. We learn, therefore, 
with great pleasure that there are now available 
at Lloyd’s Register of Shipping tentative require- 
ments for fusion welded pressure vessels. We 
believe we are right in saying that these are the 
first regulations in existence issued by a classifica- 
tion society, and we should like to congratulate 
the Committee and the engineering staff of Lloyd's 
Register on their courage and enterprise in issuing 
them. The requirements are entitled as “for 
pressure vessels intended for land purposes,’ but 
it is hardly open to question that before long they 
will—if found to be satisfactory—be extended to 
marine services. The term “fusion weld” is 
applied to all welded joints made by the oxy- 
acetylene or the oxy-hydrogen process or by the 
metal arc with covered electrodes, or other arc 
processes in which the arc stream and the deposited 
metal are shielded from atmospheric contamina- 
tion. The pressure vessels are broadly divided 
into two classes; the first, fired pressure vessels 
and vessels subject to internal steam pressure above 
50 Ib. per square inch, the second, all pressure 
vessels not included in the first class. It will be 
seen that the first class covers the welding of steam 
boilers, whilst the second may apply, for example, 
to air containers. With regard to the former, 
this significant clause is included in the require- 
ments : ‘‘ The welding of Class 1 Pressure Vessels 
is to be done only by firms who have demon- 
strated to the satisfaction of the Society’s surveyors 
that they are capable of making efficient welds 
consistently. For this purpose a surveyor will make 
a preliminary visit to the works in order to inspect 
the welding plant, equipment and organisation, 
also to arrange for the carrying out of a series of 
tests. Subsequently, a surveyor will report annually 
on the conditions which obtain at the works, and 
if considered necessary, will carry out further 
tests.’” When it is recalled how frequently the 
effect of the human element in welding has been 
insisted upon, the significance of this provision will 
be appreciated. That the “‘ Requirements ” 
include a full specification for tests and test pieces 
need scarcely be said, but it ought to be noted 
that X-ray photographs of the entire length of 
welded seams, either longitudinal or circumfer- 
ential, are to be taken. The X-ray methods em- 
ployed must be sufficiently accurate to reveal a 
defect having a quantitative thickness greater 
than 2 per cent. of the depth of the weld. Although 
manufacturers have used X-rays for their own 
satisfaction, this is to the best of our knowledge 
the first boiler inspection specification in which 
their employment is laid down as a requirement, 
though we understand that the Admiralty pro- 
poses to make X-ray examination of welded seams 
a routine test. Whilst it is probable that X-rays 
will be preferably employed, it must not be 
forgotten, as Dr. Pullin has shown, that in certain 
circumstances the emanations of radium have 
advantages, particularly where thick plates or 
seams in inaccessible positions are concerned, 
and although not specifically mentioned, we have 
no doubt that photographs taken by that method 
would be accepted by the Society. 

Probably by the time these words are published 
most of the boilermakers in the country will have 
studied the Requirements. It is equally probable 
that some of the clauses will be criticised, but how- 
ever that may be, we are confident that our readers 
will join with us in commending Lloyd’s Register 
on its action, and in welcoming the appearance of 
regulations which will help to place the welding of 
pressure vessels on a better foundation. It remains 
now to be seen what attitude the boiler insurance 
companies will take in respect of welded pressure 
vessels constructed to Lloyd’s Register require- 
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Engineering Radiography. By V. E. Puri, C.B.E. 

London: George Bell and Sons. 1934. Price 45s. 
‘THERE are generally three stages in the application 
of a new physical discovery to practical engineering 
problems. In the beginning, attention is drawn by 
somebody—-or, when the matter is very obvious, 
by many bodies—to the possible use of the process. 
At this stage little is said of practical difficulties 
or of limitations ; the suggestion is made casually, 
and often nothing is done for years. In the next 
stage, some one man, who envisages rather more 
precisely the nature of the service which the method 
can render, proceeds to work out, step by step, the 
way in which inherent difficulties can be overcome, 
and particular problems solved. This stage neces- 
sarily lasts some time, and the end of it is usually 
marked by the investigator publishing a book which 
gives sufficient workshop cases to convince the prac- 
tical man. In the last stage the method is generally 
taken up in progressive workshops, and becomes a 
recognised part of engineering technique. 

Dr. Pullin’s book marks the end of the second stage 
of the development in the case of the application of 
penetrating rays to engineering problems. It has 
long been known that X-rays can be used for such 
purposes as revealing knot holes in wood covered 
with fabric, and badly fitting spars, in aeroplane 
construction ; the method and results are direct and 
obvious. The examination of engineering castings 
is, however, 2 much more complicated matter. There 
are many different classes of possible flaws, not 
all equally grave, and it is necessary not only to 
establish the existence of a flaw, but to locate its 
exact position and its general nature. Piping may 
often be comparatively unimportant, internal cracks 
are always grave, since, on account of the theoretically 
infinite stress which occurs at a sharp edge, they are 
liable to extend. Further, we have to consider con- 
traction cavities, gas pockets, sand inclusions, folds, 
incompletely melted chaplets, and other irregularities 
which leave their mark on the photographic plate. 
The general problem is not, as is sometimes thought, 
to ascertain if there is a flaw in the casting, but, 
more precisely, to determine if the flaw is one that 
can be safely tolerated or not. To scrap every casting 
that exhibits an irregularity when examined by X-rays 
would be an economically impossible procedure. 

To show exactly what can be done by the X-ray 
method Dr. Pullin has studied some sixteen special 
castings in the following way. The casting is first 
radiographed as a whole, stereoscopic pictures being 
taken to aid in the determination of the extent of 
the defect. Sections are then cut in the neighbour- 
hood of any important flaw shown in the pictures. 
Frequently the section is radiographed again in a 
direction at right angles to the original direction, to 
define the exact position of the flaw. Sections are 
also taken through the flaw itself, and pictured by 
ordinary photography. The investigator is thus 
put in possession of an exact record of what the flaw 
was and where it was situated, and also of the appear- 
ance of properly planned and executed radiographs 
taken on the complete casting, such as would have 
been made in workshop cases, For the more compli- 
cated castings, careful drawings are given showing 
the exact direction of the rays and the position of the 
section. 

The castings thus illustrated in Dr. Pullin’s book 
include types commonly met with in engineering— 
bosses on vertical and horizontal plates, right-angle 
webs, pipe flanges, and four different engine columns 
of box type. The work having been done at Woolwich 
Arsenal, a gun tube is appropriately included. 
Besides castings, we have a study of welds of various 
types, between plates, shafts, and pipes. 

The reader is particularly impressed by the great 
eare and thoroughness with which the technique 
of casting has been considered. The high quality 
of the radiography will be generally anticipated, for 
there is to-day a widespread knowledge of the 
technique that has been built up by the author, 
Dr. Pullin has, however, clearly realised that perfect 
pictures are of as little use without a practical 
scheme for unravelling their meaning as a guide book 
in an unknown tongue would be without an inter- 
preter. He has set out not to advocate the use of 
an untried weapon, and to urge the engineer to see 
what he can make of it, but to show what can actually 
be done, and by implication what cannot he done. 
Anyone intending to use X-rays for the examination 
of castings, forgings, and weldings, or for assembled 
structures ofithe nature of fuses or steam valves, need 
not be in any doubt as to the general type of informa- 
tion which he may expect. He will probably be 
surprised at the precision and practicability of the 
method. 

The chapter on radiographic technique is of great 
value, since it deals with, among other things, the 
difficult question of exposure, giving, as practical 
examples, curves which have been calculated for a 
particular X-ray equipment. They enable the correct 
exposure for any particular voltage and any particular 
thickness of steel to be found at once. Needless to 





say, the curves reproduced are valid for one particular 
equipment only, and must be worked out for each 
new installation ; but they serve as models of what 
must be prepared. There is a brief general account 
of modern apparatus, but the author has wisely 
refrained from discussing details of equipment and 
of theory, which are adequately described in other 
books. 

The book concludes with a chapter on photography 
by the gamma-rays from radium. The great advan- 
tage of these rays as compared with X-rays is their 
greater penetrating power, which is accompanied by 
diminished scattering. Photographs taken with 
gamma-rays are given for castings up to 8in. thick, 
while the thickest casting photographed by X-rays 
is about 2}in. thick. The practical limits of thickness 
in the two cases are about 10in. and 3in. respectively. 
Against this extra penetration of gamma-rays we 
have diminished contrast. Further, for the method, 
we have the simplicity of the technique ; against it, 
the expense. The Woolwich pictures have been taken 
with 242 milligrams of radium, which is worth 
over £3000. The possibilities of the method are 
carefully discussed, without exaggeration. It is, 
in fact, pointed out that, except for great thicknesses 
of metal, X-rays are usually superior. The gamma- 
ray technique is a useful supplement to the X-ray 
technique, rather than a generally desirable method. 

One of the most admirable features of the book 
is its moderation of tone. The results shown are left 
to teach their own lesson, and there is no trace of the 
over-statement which often attaches to an exposition 
of new methods. The importance of non-destructive 
testing does not need to be laboured, and the writer 
does not waste time in descanting upon it. The style 
of the book is particularly clear ; the reproductions 
of the illustrations of a high degree of excellence. 
In making generally available the results of his 
exceptional experience in the engineering applications 
of penetrating rays, Dr. Pullin has done a service 
which progressive engineers will not be slow to 
appreciate. 


Engineering Drawings, Specifications, and Quantities. 
By J. M. Ropaer, Assoc, M. Inst. C.E. London : 
Ernest Benn, Ltd. 1934. 21s. 


Tuis volume has been prepared primarily for the 
instruction of candidates taking Part ‘““C”’ of the 
associate membership examination of the Institution 
of Civil Engineers, and presents clearly and concisely 
the principles governing the preparation of contract 
and working drawings, specifications, and quantities, 
It is fully illustrated with typical examples. There 
may be other text-books which purport to instruct 
the young engineer in the subjects with which he will 
have to deal when sitting for this examination, but 
we do not know of any volume which, on the whole, 
covers the ground so satisfactorily as does this book 
by Mr. Rodger. The author was for some years a 
lecturer at the Regent-street Polytechnic, and is now 
senior lecturer in civil engineering at the Portsmouth 
Municipal College. No text-book can, of course, 
teach the engineer all those practical things which he 
picks up in the course of his daily duties in the draw- 
ing-office and on works, but a candidate of average 
intelligence will find in Mr, Rodger’s volume all that 
he requires to supplement his practical experience in 
preparing for the examination. In a long chapter 
on quantities, examples from a number of papers set 
at the associate membership examinations of the 
Institution have been completely worked out, and 
the recommendations of the Institution Committee 
on Quantities, issued a year ago, have been carefully 
followed. A preliminary chapter deals with the pre- 
paration of plans and drawings, including parlia- 
mentary plans, and in this connection we would 
suggest that in any future edition of his book the 
author should include a typical example of a parlia- 
mentary plan and section. The young engineer will 
probably find some difficulty in following the instruc- 
tions for the preparation of parliamentary plans in 
the absence of an example. 

Forty pages of text are devoted to contracts and 
conditions of contract, and a large number of typical 
clauses of general conditions are quoted in full. We 
notice that some of these clauses are taken almost 
verbatim from the model set of conditions issued by 
the Association of Consulting Engineers, and it would, 
we think, have been preferable for the author to have 
used more of these concise and carefully worded 
clauses in place of some of the rather wordy examples 
which he has printed. Very properly Mr. Rodger 
insists that ‘‘* conditions of cantract’ should not 
be mixed up with the clauses of the specification 
proper (lest contrary or contradictory conditions, 
which could be a fruitful source of litigation, were 
introduced).”” He does, however, include in~ the 
clauses which follow quite a number of matters which 
undoubtedly should form part of the specification, 
and ought not to be included in the conditions, as, 
for instance, specification requirements for cement 
stores, resident engineer’s office, use of British 





materials, sanitary accommodation, messing huts, 
and the like. 

In the section on specifications the author provides 
typical clauses, with explanatory notes, for the more 
common materials of construction, as well as for 
the workmanship in connection therewith, .required 
in civil engineering contracts. In this section refer- 
ence is made very fully to the relative British Standard 
Specifications where these are applicable. So far as 
we are able to judge from.a brief examination, thes 
specification clauses are, generally speaking, practica| 
and sufficient, but it is hardly to be expected that the 
experienced engineer would not find some grounds 
for criticism in them. For instance, in dealing with 
concrete aggregates, the author’s descriptions of fine 
and coarse aggregates respectively are complete and 
cover all the essentials, particularly for reinforced 
concrete work, but there is only a bare reference to 
the use of unscreened ballast aggregates which are 
still largely used for mass concrete work where suit- 
able natural material is available. Some reference 
might also have been made to simple methods of 
ascertaining the volume of voids in both mixed and 
screened aggregates. 

Another point which might be corrected in any later 
edition is on page 161 where “ Oregon pine”’ is 
specified to receive 9 lb. of creosote per cubic foot 
of timber. Engineers would be glad if they could 
force 5 lb. of creosote into a cubic foot of Douglas 
fir pile timber. It would be better to use the more 
comprehensive term ‘‘ Douglas -fir” instead of 
‘** Oregon pine,” which the author more than once 
applies to pile timbers. 

Although, as we have stated, this book is intended 
primarily for examination candidates, it will be of 
use to other engineers in the routine work of their 
office. 


By F. M. Du-Ptar- 


Docks, Wharves, and Piers. 
London : 


Taytor, M. Inst. C.E, Second edition. 
Ernest Benn, Ltd. 1934. 45s. net. 
WE reviewed at some length Mr. Du-Plat-Taylor’s 
substantial volume on ‘** Docks ”’ when it first appeared 
seven years ago. In a preface to a recently issued 
new edition the author mentions that it was his inten- 
tion completely to revise the book every five years, 
‘so as to keep pace with the rate of development of 
dock engineering experienced since the war.”” In his 
view, the financial and industrial depression which 
started about 1929 has been responsible, with a few 
notable exceptions, for the subsequent restriction of 
dock construction to the completion of schemes of 
work which had been already initiated or put in hand 
in 1928, and that consequently ‘a complete revision 
of the book, involving the rewriting of most of the 
chapters, was not possible for lack of material.” 
He has, however, attempted to bring the original 
edition up to date by correcting its text and by the 
addition of a chapter, extending to twenty-six pages, 
descriptive of some new works completed and methods 
of construction developed during the past few years. 

The surprising thing is that, in spite of world-wide 
depression, there has been so much large-scale port 
construction work carried out since 1929. Much of 
this new construction has taken place in North 
America, Germany, France, including her Colonial 
possessions, and Italy. No doubt a considerable part 
of it has been financed in ways that might be, from 
the point of view of economics, criticised as unsound. 
But the fact remains that there is ample material 
available in port construction carried out since 1928 
in widely separated localities to have justified a com- 
plete revision of Mr. Du-Plat-Taylor’s work. More- 
over, there has been in the past decade a more market 
development in the practice of dock engineering 
throughout the world than has occurred in any 
similar period previously, This statement, we think, 
applies alike to the scale of individual works, the 
technique of construction, and the development of 
design. 

So far as a cursory examination of the text of the 
new edition enables us to judge, the author has made 
few corrections or additions, apart from the short 
supplemental chapter, but we notice that the descrip- 
tion of the keel and bilge blocks in the Tilbury dry 
dock has been entirely rewritten. In the additional 
chapter the author supplies short descriptions of the 
new Southampton quay and dry dock (1933), mono- 
lith construction at Rosyth (1916), and at the King 
George Dock, Calcutta, completed in 1929, and the 
screw cylinder wharf at Beira (1932). Two recent 
jetty works on the Thames and the Verdon mole at 
Bordeaux are also briefly described, Whilst admitting 
the value of the work to students and the desira- 
bility of producing a cheaper edition, we must express 
our regret that the publishers did not see their way 
to have the volume brought really up to date by 
complete revision and extension. 





SHORT NOTICES. 


The Rigging Maintenance and Inspection of Aircraft 
(“*A” Licence). By W. J. C. Speller. London: Sir 
Isaac Pitman and Sons, Ltd. 1934, Price 5s, net.— 
Licences are issued by the Air Ministry to competent 
persons for the purpose of inspecting and certifying air- 
craft and aero-engines as safe for flight, and inspecting 
and certifying any repairs or replacements that may be 

. These are known as Ground Engineers’ licences, 
and are classified in five categories. This handbook 
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covers the requirements for the “‘ A ’’ licence—ingpection 
of aircraft before flight. The possession of this licence 
authorises the holder to certify that an aircraft of a type 
or types stated on his licence has been properly inspected 
and is in a satisfactory condition for flight. To enable 
him to do this he must be in a position to know that the 
aircraft which he is about to certify has been properly 
maintained and that any repairs and essential modifica- 
tions have been carried out in a satisfactory manner. In 
addition, he must be conversant with the Air Navigation 
Directions and Statutory Rules and Orders so far as they 
are applicable to his duties. In this book the subjects have 
been fully treated, and in a number of instances they will 
be found more compréhensive than actually required by 
the examining board. The volume is divided into five 
main chapters : Assembly and Rigging, and the Correction 
of Faults; Defects and Deterioration in Materials, and 
Methods of Effecting Minor Repairs and Replacements ; 
Seaplanes and Flying Boats; Instruments; Electrical 
Equipment. The text is well illustrated with good dia- 
grams and photographs, and the book will be of service, 
not only to those qualifying for the “‘ A ”’ licence, but to 
all who require a general understanding of the practical 
maintenance of aircraft. 


Inspection of Aircraft After Overhaul (“‘ B”’ Licence). 
By 8. J. Norton. London: Sir Isaac Pitman and Sons, 
Ltd. 1934. Price 3s. 6d. net.—This instructional work 
has been prepared as a guide to intending applicants for 
the category “ B”’ Ground Engineers’ Licence of the Air 
Ministry. It must be realised that whereas the category 
“A” Ground Engineer is only entitled to replace aircraft 
components or parts which have been inspected and 
approved previously, the category “‘B” Engineer must 
satisfy himself that such components and parts are made 
from the correct materials, and that the processes employed 
in manufacture have been carried out satisfactorily. The 
volume is divided into five main chapters dealing with 
non-metallic materials, metallic materials, inspection of 
aircraft components before covering, hulls and floats, 
inspection of completed aircraft. In addition, there is an 
appendix forming a glossary of aeronautical terms. The 
book is necessarily limited in its scope, but deals in a 
concise way with the various subjects. The first chapter 
deals with the characteristics and testing of timber. Short 
notes are given on glues, fabric, dopes, rubber hose, &c. 
The second chapter gives a general outline of the specifica- 
tions and tests of steels, brasses, aluminium, and other 
light alloys. It includes useful information regarding 
characteristic defects of metallic materials. The remaining 
chapters are of a practical nature and clearly indicate the 
various methods used for checking the alignment of a 
fuselage and the various components that require inspec- 
tion. To obtain a licence to include seaplane endorsement 
a knowledge of the methods of construction and examina- 
tion of hulls and floats is required. So far as the inspection 
of the flying structure of a float seaplane or of a flying boat 
is concerned, there is very little difference between this 
and the inspection of a land plane. The hulls and floats, 
however, involve different methods of inspection, and these 
are dealt with in detail, The inspection of the completed 
aircraft forms the subject of the last chapter, and this 
includes the inspection of the rigging, landing gear, 
controls, installation of engine, instruments and equip- 
ment. The book is well illustrated and should prove to be 
of value to intending applicants for Ground Engineers’ 
* B” licences. 


Ventilation. By E. L. Joselin. London: Edward 
Arnold and Co, 1934. Price 16s.—Many books have been 
written on the “‘ Heating ’’ of buildings and not a few on 
** Heating and Ventilation.” But the number dealing 
only with the problems concerned with ventilation must 
be comparatively small. This book of 233 pages should 
therefore be welcomed by the student, draughtsman, 
engineer, and architect, to suit whom the subject has been 
approached principally on the practical side. Necessarily 
a beginning is made in Chapter I with a discussion of the 
properties of atmospheric air. In the following section 
standards of ventilation and the usage which has governed 
their adoption are studied, while the two following chapters 
discuss in a more or less general manner natural and 
mechanical ventilation. The flow of air through ducts 
and the design of air ducts are next dealt with, There 
follows a chapter devoted to the description of various 
types of fans, succeeded by another describing in some 
detail methods of testing. In the three following chapters 
ventilation combined with heating, air purification, and 
air conditioning are discussed shortly, and in the last few 
pages, which are devoted to recent developments, the 
author has suggested the lines upon which modification 
of present-day standards is likely to proceed. Throughout 
the book is amply illustrated and considerable use has 
been made of graphical methods, In an appendix of nine 
pages several tables are printed. 





Alternating Currents, By Leo T,. Agger. London; 
a and vor Ltd, nae 5s.—Although written 
orimarily for students preparing for examinations leading 
S the adinaiy National Certificate in Electrical Engineer- 
ing, and other examinations of a similar nature, this 
book is also suitable for others who require an introduction 
to alternating currents, For the most the volume 
is devoted to single and polyphase circuits, which must 
form an essential groundwork for an effective study of the 
subject. Three chapters writteri on elementary lines 
cover the alternator, transformer, and induction motor, 
whilst a concluding chapter is devoted to the more common 
forms of A.C. instruments. The standard of electrical 
knowledge required by the reader is that of the first-year 
course. Familiarity with the D.C. circuit electrical 
power and energy, the simpler phenomena of electro- 
magnetism, and D.C. instruments is assumed, The volume 
offers the advantage to students studying privately of 
providing questions and answers at the end of the various 
chapters. 


Hydrology and Ground Water, By J. M. Lacey, 
M, Inst. C,E. London: The Technical Press, Ltd. 1934. 


a 


neither in the prefatory note nor elsewhere in the volume 
is there any indication of the date of compilation. The 
author deals with rainfall, evaporation, percolation, and 
run-off, ground water and springs, wells, and floods of 
rivers. He seems to have made no revision of the text 
which, fifteen years ago, might fairly have been described 
as a useful and clear outline of hydrological science. In 
the past fifteen years, however, so much has been written 
and published concerning rainfall, run-off, and cognate 
matters, not only in this country and in the United States, 
but also on the Continent of Europe, that such a work, 
after a lapse of time, needs considerable revision in order 
to bring it up to date and continue its usefulness, For 
instance, no mention of the work of the Floods Com- 
mittee of the Institution of Civil Engineers, whose report 
was issued a year ago, and of the Inland Water Survey 
Committee of the British Association—of great importance 
in hydrological studies—is to be found in the present 
volume. 
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SIXTY YEARS AGO. 





Our issue of July 31st 1874 contained an article dealing 
with the ventilation of the Metropolitan Railway. The 
chief surviving interest of this article is perhaps to be found 
in its concluding paragraph in which it was incidentally 
recorded that trials had recently been made on the rail- 
way with a new form of brake known as the “ vacuum 
brake,"” the equipment employed consisting of an air 
ejector which exhausted the air from flexible vulcanised 
india-rubber beneath the tender and each of the 
carriages.... In a ‘ Letter to the Editor” a corre- 
spondent signing himself ‘‘D, O. Edwards, physician,” 
outlined his ideas for an improvement in the combustion 
of coal fuel in domestie grates. His proposal consisted 
in effect of the use of powdered coal which was to be fed 
on to an incandescent core of ceramic ware.... In 
another article we recorded the deatruction of the Liver- 
pool landing stage by fire on the 28th. The original, or 
George’s, stage built in 1847 was being joined up by an 
intervening portion to the Prince’s stage erected in 1857. 
The fire apparently originated in a gas explosion under- 
neath the newly inserted connecting stage.... The first 
of our leading articles was devoted to a discussion of 
recent progress in sanitation. The sanitary systems of 
most cities and towns, including many parts of London, 
were still very unsatisfactory, a fact which we attributed 
almost entirely to the weakness of the legislation govern- 
ing the subject. We welcomed the recent formation of a 
society composed exclusively of sanitary engineers and 
the efforts that it was making to raise the status of those 
who, often for miserable stipends, were charged with the 
duties of looking after the sanitation of the country... . 
By way of variety a note elsewhere in the same issue dis- 
cussed the relationship which popular helief held to 
exist between comets and the weather, In 1811 there 


ever reaped and with a celebrated vintage, the “ comet 
wine.” On the other hand the years 1828, 1831, 1868 and 
1870 were exceptionally hot, but they were not marked 
by the appearance of comets visible to the naked eye. 
The years 1829, 1838, 1845, 1855 and 1860 were par- 
ticularly cold, yet in each there was a cometary display, 
notably in 1845 the year of the potato famine in Ireland 
when no fewer than four comets were observed and in 
1860 when the gorgeous Donati’s comet with a length of 
22,000,000 miles appeared in the sky. The conclusion 
reached was that if comets had any influence on the 
weather it consisted of decreasing rather than increasing 
the amount of sunshine which we received. Of their 
influence otherwise on our fortunes there was no evidence. 








Letters to the Editor, 


(We do not hold ourselves responsible for the opinions of cur 
correspondents.) 





POOLING OF LOCOMOTIVES. 


S1r,—I should like to be allowed to say a few words 
on the subject of “ Pooling of Locomotives ” in connection 
with the letter by Mr. R. C. Case, appearing in your issue 
of July 27th. 

While pooling is, by reason of modern developments, 
more or less imperative, the present-day locomotive was 
more or less unconsciously designed to be really suitable 
for single-crew operation, and suffers from numerous 
troubles when used under pooling conditions. Seeing 
that pooling has come to stay, surely what is required is 
a departure from what may be called single-crew design 
and the evolution of an engine that can be worked without 
trouble by any number of crews; in fact, more or less 
in the same way as the enclosed quick-revolution engine of 
the Bellis type is run year in year out without appreciable 
attention. 

The objective in design should be a machine that should 
not require fitters’ attention to any of ita major parts 
between shoppings in the main works, the only attention 
given being in the nature of inspections occupying such 
limited time as can be spared when wash-out is being done. 

Recent developments in the States go to show that such 
operations as lifting for axle-box repairs, letting together 
of rod brasses, and replacement of bushes in engine sheds, 
ean be entirely eliminated by the application of modern 
improvements. The adoption of water-treating plants 
and feed-heating equipment with proper arrangements 
for disposal of mud and scale and the return of con- 
densates, make for longer intervals between wash-outs 
and reduced boiler repairs, and already there are engines 
in the States making as much as 17,000 miles per month 
and 130,000 miles between shoppings. If only longer 
tire life can be obtained, and this may very shortly be 
achieved, there is no valid reason why 150,000 miles should 
not be run between visits to the main shops, and this in 
the face of greatly reduced work in the sheds. Already 
engines are running in the States, the axles of which 
are oiled only once every 40,000 miles, while hot bearings 
are entirely eliminated. 

If, therefore, investigations are pressed forward in 
regard to the redesigning of details, types of locomotive 
completely suited for intensive pooled operation should be 





readily obtainable. P. A. Hype. 
London, 8.W.1, July 30th. 
TONNAGE OF s.s. ‘“* NORMANDIE.” 


Sir,—We read with interest the paper entitled “ Liver- 
pool and the Atlantic Ferry,” presented by Mr. J. Austin 
at the Liverpool Summer Meeting of the Institution of 
Mechanical Engineers, and reprinted in your issue of 
July 20th. 

We notice that on two occasions the registered tonnage 
of our s.s. ‘*‘ Normandie ” is given as 68,000 tons. We 
would like to point out that 68,000 tons was the rough 
estimate submitted by the shipyard at the time of the 
laying of the keel, at which moment it had not even 
entered into discussion exactly what would be the nature 
of the enclosed spaces. 

It is over eighteen months ago since we announced 
to all and sundry that the approximate gross register 
would be about 75,000 to 76,000 tons. This ship has now 
taken final shape, and as far as can be calculated, the 
gross registered tonnage will be 79,280 tons. 
FoR THE 
COMPAGNIE GENERALE TRANSATLANTIQUE, LTD., 
G. C. RHODEs, 

London, 5.W.1, July 31st. Director. 








An interesting installation for protecting the operators 
of high-voltage testing equipment has been adopted at 
the Westinghouse Research Laboratories, and is described 
in the Electrical World. A photo-cell and 43ft. reflected 
light-beam fence have replaced the usual wire enclosure 
and gate interlocks, the cost being little or no more than 
for a steel fence. In the high-voltage testing laboratory 
many different kinds and sizes of specimens are tested 
ranging from small insulation samples up to large sample 
coils of generators. Here the usual type of steel fence or 
cage would be a great hindrance to the work. The pro- 
jector is mounted on the wall at one end of the room and 
projects a parallel beam of light 3ft. from the floor into a 
small plate-glass mirror located at the corner of the desired 
safety enclosure. From the mirror the beam is reflected 
at an angle of approximately 90 deg. to the ‘“ photo- 
troller’ equipment, mounted on the adjacent wall. 
Enclosure size can be easily changed by shifting the 








10s. 6d.—-This is a re-issue of a short work which appears 
to have been written about fifteen years ago, although 





appeared the finest comet seen since the days of Newton. 
Its appearance coincided with the finest harvest of wheat 





mirror and photo-troller equipment when necessary. 
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Tests of a Locomotive Boiler. 


——_—_>—- 


er is so very rarely that tests of the boilers of main 
line locomotives are taken with care and made 
available to engineers in general that it is with excep- 
tional pleasure we find ourselves able, through 
the courtesy of Mr. H. N. Gresley, to lay before our 
readers the report of an evaporation test of the boiler 
of one of his ‘“ Pacific’? engines—‘‘ No. 2578 ”°— 
which was carried out by his own staff about a year 
ago. Ina later issue we hope to give some account of 
similar tests of the water-tube boiler of “‘ No. 10,000.” 
The following comments may clear up one or two 
points, and will be of interest to those who desire to 
examine the tests critically. 
The object of these experiments was to investigate 


with some other method of creating the necessary 
vacuum in the smoke-box than the usual exhaust 
from the cylinders. 

The boiler evaporation rate is usually determined 
by measuring the water used, either through a meter 
or by readings from a calibrated tank. These methods 
do not permit of pre-arranging the evaporation rate, 
as this is not known until the test is finished, and to 
ensure accurate water measurement from a tank at 
least an hour’s run is necessary to diminish the effect 
of slight errors in observation. 

In order to arrive more rapidly at the evaporation 
rate during these trials a steam meter was used, and 
as @ long straight pipe line is necessary to avoid 

















FIG. 1—ARRANGEMENT FOR 


the evaporative performance at two different hourly 
rates of evaporation, namely, 15,000 Ib. and 20,000 Ib. 
per hour; the coal consumption being taken for 
four hours’ periods. As a matter of interest, while the 
apparatus was set up further evaporation tests were 
made for short periods to gain further information 
about steam and smoke-box temperatures, but coal 
consumption tests at these different rates were not 
made, because they were outside the scope of the 
inquiry. As regards the test at an evaporation rate 
of 27,500, that rate is very far above the average rate 
required for heavy main line working, and it was 
thought that a coal consumption test at it for the 
length of time necessary, say, some four hours, would 
entail too much effort for one fireman. 

The boiler efficiencies of 71-6 and 78-2 per cent. 
were obtained by using the total heat of steam as 
shown in Callendar’s steam tables. The feed tempera- 
tures were 47 deg. and 45 deg. respectively, and a 
deduction should have been made for these which 
would have reduced the efficiencies by 1 per cent., 
namely, 70-7 and 77-2. 

The tests were run with the lowest vacuum neces- 
sary to get the evaporation required. No doubt 
higher vacuums and corresponding higher evapora- 
tions could have been obtained if they had been 
desired, but the required boiler demand had been 
passed, and there was no point in endeavouring to 
increase it. 

The steam pipe pressure shown on the last graph 
was included as a matter of interest ; it was required 


to make the corrections on the steam meter for 
varying pressures. The actual pressure drop to the 
steam chest in a ‘“ Pacific” engine is very much 


less than that shown for the pipe line drop in 
this stationary test. Pressure drops of only 8 lb. 
have been obtained at early cut-off positions. 

Steam pressures in the exhaust at the various rates 
of working were not taken, as it was beyond the scope 
of the tests, and owing to the method of adjusting 
the steam flow up the blast pipe, would not give an 
idea of the cylinder back pressures. 

TEsts OF AN L.N.E.R. “ Paciric” Borer. 

These tests were undertaken to find the perform- 
ance of the boiler at different rates of evaporation. 
In order to obtain reliable results it is necessary that 
there should be a perfectly steady boiler demand 
during each trial. The difficulty in getting this 
uniformity with a locomotive in service is so obvious 
that it need not be discussed. The necessary uni- 
formity could be maintained on a testing plant, but 
without this facility a stationary test must be devised 





TEST OF “‘PACIFIC’’ BOILER 

inaccuracies, this was slung from the foot step brackets 
at the side of the dynamometer car, and the recording 
part of the meter mounted inside. The accompanying 
photographs, reproduced as Figs. 1 and 2, show 
the arrangement. 

Referring to Fig. 1, two bent pipes can be seen 
leading from the front of the engine. The lower one 
is 3in. diameter, and is connected to the steam pipe 
leading to the right-hand steam chest, all connections 





feet further along the pipe the meter is fixed, this 
being of the orifice type. A diaphragm with a sharp- 
edged hole in it of less cross-sectional area than the 
pipe is mounted in a suitable flange, and the pressure 
noted at each side of it. The velocity through the 
orifice bears a definite relationship to the pressure 
drop and, knowing the density of the fluid, the weight 
passing can be found. The density of dry steam 
depends on its pressure and temperature, and for that 
reason the pressure gauge and pyrometer were 
mounted as near to the orifice as possible. It was not 
thought desirable to mount them nearer, as the pyro- 
meter bulb had to project into the pipe line and might 
produce eddy currents at the orifice if too near. The 
orifice fitting can be seen above the small water tank ; 
the pressure is led out to the two vertical cooling 
chambers. Pipes at the lower ends of these dip into 
the tank to ensure proper cooling and lead up to the 
recording part of the meter in the dynamometer car. 
This is a special type of differential pressure gauge, 
fitted with a recording chart ; it does not show the 
pounds of steam per hour direct, as this would only 
be true for one density ; the readings are multiplied 
by a factor depending on the density of the steam 
being measured. There is a further 4ft. of straight 
pipe, 4in. internal diameter, after the meter, and a 
branch is then taken back to the smoke-box through 
a 2}in. internal diameter pipe, left uncovered to lower 
the steam temperature ; this goes into the side of the 
blast pipe, which is blanked off from the cylinders. 
The valve shown at the side of the smoke-box is used 
for regulating the amount passing according to the 
smoke-box vacuum required. The amount of steam 
discharged from the rear of the pipe line is controlled 
by the valve at the side of the dynamometer car. The 
lower photograph shows this discharge. The steam 
here did not show any moisture. All the steam 
used was metered with the exception of the supply 
to the small ejector, which was kept on to draw 
smoke-box gases through the CO, recorder. Experi- 
ment showed that 300 lb. of steam per hour were 
required for this. The vacuum in the smoke-box 
was read by a water gauge mounted on the outside ; 
the pipe from this was led tothe centre line of 
the smoke-box and was midway between the blast 
pipe and tube plate. The smoke-box temperature 
was obtained by means of a mercury pyrometer, 
the bulb of which projected 18in. into the smoke-box 
and was the same distance from the tube plate as the 
vacuum pipe. A similar instrument was used for 
obtaining the temperature of the steam in the header. 
The percentage of CO, in the smoke-box gases was 
obtained by means of a Cambridge Instrument Com- 
pany’s indicator, the sampling pipe extending nearly 
to the centre of the smoke-box and the same distance 
from the tube plate as the other pipes. 
Test at 15,000 LB. EVAPORATION. 

A supply of West Wylam coal, which is a class used 
by “ Pacifics,’ was obtained for use during these 
trials, and the same fireman was employed. Two coal 
consumption tests were made at different rates of 
evaporation in order that the boiler efficiency could 
be arrived at. Four tons were weighed on to the 
tender and a supply of hundredweight bags was put 
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to the cylinders being blanked off. The lower 
pipe, at the side of the dynamometer car, is 4in. 
internal diameter, and is heavily lagged to avoid 
heat losses. Twelve feet from the front end a mercury 
pyrometer and pressure pipe are inserted in a thick 
flange, so that the temperature and pressure of the 
steam near the meter can be obtained. The two instru- 
ment dials are in the dynamometer car ; the connecting 
pipes can be seen leading through the window. Ten 








FIG. 2—A TEST IN PROGRESS 


on the footplate for lighting up. During the first 
test it was found that 6 ewt. 3 qr. 7 lb. were required 
to raise steam to 180 1b. with a thin fire, the boiler 
having been used the previous day. The remaining 
lighting-up coal was cleared off the tender and the 
fire made up from the 4 tons. As soon as 210 lb. 
pressure was obtained the test was commenced and 
was continued until all the coal was burnt and the 
pressure had gone back to 180 Ib., the regulator being 
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wide open all the time. The boiler pressure was kept 
about 10 lb. below blowing off point, as the pop action 
was excessive if the valves once lifted. 

During this first test the smoke-box vacuum was 
maintained at lin. of water, and it lasted for 
4 hours 45 minutes. 


The steam flow was first of all 
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adjusted to about 14,000 Ib. per hour, but it was found 
later that it was possible to increase this rate to over 
15,000 lb. without altering the vacuum. Readings 
were taken from the various instruments at ten- 
minute intervals, and the height of water in the 
tender was similarly noted ; its capacity was known 
at each inch and tanks under the injector overflows 
enabled waste to be allowed for. The tender had to 
he filled twice during the test, so before each filling 
extra water was put in the boiler and the injector 
shut off whilst the tank was being filled ; apart from 
this the water was kept at a constant level in the 
boiler. ‘To trace any errors in measurement the water 
consumption readings were plotted against time and 
a line drawn through the plotted points gave the 
average hourly rate. The meter readings were 
averaged up and the small ejector consumption added 
and found to be 1-2 per cent. lower than the water 
figures. The average hourly steam consumption as 
recorded by meter was 15,320. The hourly coal con- 
sumption was 1886 ]lb., equivalent to 45-7 lb. per 
square “foot of grate. The water evaporation per 
pound of coal was 8-12 lb., equivalent to 11-1 lb. 
from and at 212 deg. Fah. Samples of the coal were 
analysed and its calorific value found to be 13,772 
B.Th.U. per pound; the boiler efficiency at this 
rate of evaporation being 78-2 per cent. The results 
obtained during this trial are shown graphically in 
Fig. 3. The small temperature drop between the 
header and the steam pipe should be noted. Of course, 
the pipe was exceptionally well lagged and there were 
no large masses of metal to conduct heat away from 
it. Attention should be drawn to the high CO, 
percentage shown during the first hour. It has fre- 
quently been noticed that at the commencement of a 
test very high or very low readings are obtained. An 
explanation for this cannot be given. Analysis 
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FIG. 3 EVAPORATION TEST WITH SMOKE-BOX VACUUM AT 1!IN. OF WATER 





samples were taken each run after conditions had got 
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uniform. The instrument was found to be reading 

approximately 2 per cent. low and the figures have 

heen adjusted accordingly. 
Test at 20,000 LB. EVAPORATION. 


The rate of evaporation maintained during this 
test would be adequate to work a heavy main line 





Duration of Test 
Fic. 4-EVAPORATION TEST WITH SMOKE-BOX VACUUM AT 3IN. OF WATER 


train under favourable conditions. A further test 
was made at an evaporation rate of round about 
20,000 lb. per hour, which is more than would be 
required except under very exceptional conditions. 
This was conducted in an exactly similar manner to 
the first one, except that the smoke-box vacuum was 
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maintained at 3in. To raise steam to 180 Ib. with a 
thin fire required 10 cwt. 1 qr. 21 1b. of coal, as the 
boiler had been cold the previous day. Four tons of 
coal were weighed on the tender and the test con- 


square foot of grate. Water evaporation per pound 
of coal was 7-22 lb., equivalent to 10-1 lb. from and 
at 212 deg. Fah. The boiler efficiency at this rate of 
evaporation was 71-6 per cent. The recorded 
observations are shown graphically in Fig. 4, and it 
will be seen that the temperature drop is still low, 
but there is a larger pressure drop in the pipe due to a 
larger amount of steam passing. 


HicH Evaporation TEstT. 


This test by no means represents the maximum 
evaporation of the boiler, and a short one was made 
to see what could be obtained, but the steam con- 
sumption had to be obtained from the water readings. 
The capacity of the meter is governed by the size of 
the steam pipe in which the orifice is fixed. One of 
4in. internal diameter was used, as it was the only 
one available, and the maximum that can be passed 
through it without exceeding the velocity for correct 
metering is 23,500 lb. per hour at the usual pressure 
and temperature. All the steam used was turned up 
the blast pipe in order to get the maximum smoke-box 
vacuum, but 3}in. was all that could be obtained. 
After getting conditions uniform, the test was run 
for half an hour, and reading taken at five-minute 
intervals, the evaporation during this time being at 
the rate of 27,360 lb. per hour. This is equivalent to 
10 lb. per square foot of evaporative heating surface, 
which is still quite an economical rate and in excess 
of present traffic requirements. The fireman engaged 
said he could have done better if a higher smoke-box 
vacuum could have been obtained, and if this had 
been available there should have been no difficulty 
in raising the rate to 12 lb. per square foot of evapora- 
tive heating surface without much drop in boiler 
efficiency. 


Derait TEstTs. 


In addition to the three tests already referred to, 
six short ones were made at different rates of evapora- 





tinued for 3} hours, when it was all burnt and the 


tion and smoke-box vacuum to see how the tempera- 
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FiG. 5—TEMPERATURE, PRESSURE, AND CO; TESTS 


boiler pressure back to 1801b. The average steam 


consumption as recorded by meter was 19,924 Ib. 
There was not the same close agreement with the 
water measurement as on the other test, the tank 
reading being 2-8 per cent. higher. 


The meter 
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readings have been used, as they are more likely to 
be correct. At this higher rate of evaporation very 
little time is available for fillmg the tank with the 
injector shut off ; it takes some time for all the air to 
get out and the water to become steady, and a slight 
variation like this is quite possible. The hourly coal 
consumption was 2757 lb., equivalent to 66-8 Ib. per 








tures, pressures, and CO, percentages varied with the 
evaporation rate. The regulator was full open and 
the vacuum in the smoke-box adjusted to a pre- 
arranged amount. Steam was then discharged from 
the rear, the valve being opened till the limit appeared 
to be reached at which boiler pressure could be main- 
tained with the pre-arranged vacuum. About a 
quarter of an hour was allowed for equilibrium to be 
reached ; the test was then commenced and readings 
were taken at five-minute intervals. Five of these 
tests were continued for half an hour and one for an 
hour. On some of these tests the steam meter was 
checked against the tender water measurements, the 
meter correction factors had been previously worked 
out for the expected range of pressures and tempera- 
tures, but there was a much less temperature drop 
than had been expected, so they had to be worked out 
during the test. 

At the first check, which lasted half an hour, 
exact agreement was obtained between the meter and 
the tender readings, which was thought rather too 
good to be true, and when the calculations were 
checked in the office the difference was 2 per cent. A 
further check was made during a test which lasted 
for an hour, and this also showed the meter to be 
2 per cent. low when compared with the tender. 

The average temperatures, pressures, &c., obtained 
during the nine trials are shown graphically against 
the evaporation rates in Fig. 5, each dot, cross, square, 
and triangle representing the average result during a 
test. The smoke-box vacuum during each test is 
shown by the figures in the circles. The relationship 
between this and the evaporation rate is not very 
definite ; it would probably have been better with an 
oil-fired boiler, but with coal firing the resistance to 
the passage of air through the grate varies so much 
that this tends to upset the relationship. The super- 
heater introduces another variable. It will be noted 
that at the higher rates of evaporation the steam and 
smoke-box temperature curves are not rising so 
quickly ; it may be that at this rate of evaporation 
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this is the maximum temperature at which the steam 
can be delivered from the superheater, but it is possible 
that if a higher vacuum had been available more 
heat would have been transferred to the superheater 
before the boiler commenced blowing off. The 
pressure drop with increasing steam flow will be 
noted ; it is not due to inability to maintain boiler 


pressure at the higher demand, but is on account of 


the higher velocity in the pipe line. There is only a 
very slight fall in the CO, percentage at the highest 
evaporation rate, and it appears that the boiler could 
be worked much harder before the efticiency falls 
unduly, provided adequate smoke-box vacuum could 
be obtained. 








Pantograph Copying Machine. 


THe pantograph milling machine for engraving lettering 
aud designs is a fairly familiar workshop tool. Ordinarily, 
it is required to cut only to a single depth, and may be 
described, therefore, as two dimensional. The machine 
illustrated herewith, made by Taylor, Taylor and Hobson, 
of Leicester, and sold by Alfred Herbert, Ltd., of Coventry, 
differs from the common type in that it is three-dimensional 

-that is to say, it will repeat a copy both in respect of 
profile and of depth. The profile copying is effected by 


A 





DIAGRAM OF PANTOGRAPH 


a pantograph of the form shown diagrammatically. It is 
perhaps unnecessary to say that all plane pantographs 
work on the principle of similar triangles. In a jointed 
system, such as that illustrated in the diagram, where O 
is a fixed point, and A C D Ea parallelogram, any deforma- 
tion that can take place will always produce similar 
triangles, such as O A B and O! C B, on a base formed by 
a line joining O and B, O! being a fixed point on C E. 
Hence any movement of B in a plane will be exactly 
reproduced, but to a smaller scale at O1, provided that O! 


prevent play, whilst leaving that complete freedom of 
movement so highly essential in copying machines. 
The milling tool is usually placed at O' and the 
template at B, but when enlargement is required their 
positions may be reversed. The cutter is revolved 
at a high speed by the belt drive shown, and the 
style is of the same form as the cutter. The 
spindles for both the cutter and the style can slide ver- 
tically. A moment’s examination of the diagram will 
show that since the ratio of O O! to O B is constant for all 
positions, a straight arm hinged at O at right angles to the 














PLAN OF PANTOGRAPH 


paper and pressing on O! and B, will cause O! to follow, 
truly to scale, any upward or downward movements of B. 
This arm, or beam as it is called, will be at once recognised 
in the illustration. It is provided at its free end with a 
handle upon which the operator presses, thus keeping the 
style against the contours of the template. 

The beam is coupled to the style by a shoe sliding on the 
beam. The coupling to the cutter spindle is also effected 





by a shoe sliding on the beam, but in this shoe there is 
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THE TAYLOR-HOBSON PANTOGRAPH 


is primarily set upon the link E C at a point on the line 
joining O and B. It is manifest that by moving the link 
E C so that it is nearer to or further from D A, the scale 
of reproduction can be adjusted. 

The parts corresponding to the diagram will be easily 
identified in the photograph reproduced, and it will be 
observed that the links are composed of substantial girders 
faced to receive the adjustable hinges. These hinges are 
composed of ball and roller bearings accurately fitted to 


MILLING AND DIE-SINKING MACHINE 


cut a transverse slot, and the top of the spindle is a ball. 
This is done to give a slight degree of freedom to obviate 
quarrelling between the constraint imposed by the beam 
and the control exercised by the pantograph in the event 
of any small error in the setting of the machine. 

The general characteristics of the machine will be 
gathered from the engraving. 

















Model Three-Stage Air 
Compressor. 


For the Special Exhibit during the month of August 
the Royal Scottish Museum, Edinburgh, has placed on 
exhibition at the entrance to the Main Hall, the latest 
product of the Museum workshops, a fine scale model of a 
three-stage air compressor. The model is sectioned 
throughout to show the detail of construction, and it is 














MODEL AIR COMPRESSOR 


an exact copy to a scale of 3in. to lft. of one of the standard 
machines being produced by G. and J. Weir, Ltd., of 
Glasgow, who very kindly supplied the Museum with 
the drawings and data from which the model has been 
constructed. The machine is an example of a Weir 
high-pressure compressor suitable for use on, say, a 
motor vessel for main fuel injection, starting, and emerg- 
ency use, or for various industrial requirements. 








Large Roller Bearing for Rolling 
Mill. 


Wuat are claimed to be the four largest tapered roller 
bearings in the world, each weighing 3} tons and 4ft. 3in. 
in diameter, have recently been constructed by the British 
Timken, Ltd., of Birmingham, for the Renault Motor 
Works in France. With a further sixty-four tapered roller 

















ROLLER BEARING, 4FT. 31N. DIA. 


bearings of various sizes, they constitute the complete 
bearing equipment for a new steel rolling mill. 

Owing to the size of the larger bearings, special manu- 
facturing methods and specially designed equipment had 
to be employed in some stages of production. Shaping of 
the inner cones on a Richards boring mill necessitated the 
removal of 3} cwt. of steel from each cone. This opera- 
tion occupied approximately forty-seven hours for each 
cone before the correct tapered shape was obtained with 
sufficient metal left for the subsequent grinding operations. 

Heat treatment was carried out in gas-fired furnaces, 
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in which cups, cones, and rollers each spent 200 hours, in 
three stages, under controlled heat. Quenching between 
the heat treatment stages and also at the end was carried 
out in a water-cooled oil bath over which special lifting 
tackle was erected. Special jigs were also designed to 
retain the shape of the components during the quenching 
operations. Between the grinding operations the com- 
ponents were oil tempered to relieve stresses set up during 
machining. The rollers weigh 28 lb, each, and the heat 
treatment of them was the same as for cups and cones. 
They were ground on centreless machines. 

‘The running-in tests of one of the bearings were watched 
by a party of engineers. at thé British Timken works on 
July 24th. For this test’a total thrust load of 200 tons 
was imposed on the bearing, and it was rotated under this 
load for 84 hours at a speed of 42 r.p.m. At the end of 
this period the bearing was running quite cool, and on 
being dismantled for examination all the working surfaces 
were found to be in perfect condition. While the bearing 
was rotating under load, the contact tip of a dial indicator 
was applied to the outer race. It showed that the total 
excentricity of the complete unit was only 0-0008in., 
representing the cumulative variations in all components 
and on all angles, a remarkable attainment on such a 
large bearing. 








Articulated Transporter Truck. 


THE accompanying engraving shows a special type of 
petrol-driven transporter truck designed and built by 
Brett’s Patent Lifter Company, Ltd., of Coventry. This 
truck is designed to carry about 2000 lb. of special yarn 
contained in three stillages, one of which is seen in position. 
The size of the platform is limited by the fact that each 


goes to two primary crushers of the gyratory type, and 
then to two 7ft. cone crushers. The product from the 
crushers is carried by a belt conveyor to an underground 
storage bin of 4000 tons capacity. Here the ore is fed 
to the cars of an electric train line to be hauled to the 
milling and cyanide works. 


Oil-engine High-speed Trains. 
The three lightweight, streamlined, articulated, 


oil-engined trains now completed in the United States 
indicate possible developments in railway service, though 
not the early revolution in railway working that the 
daily Press likes to expatiate upon. The latest train— 
that of the Burlington Railroad—ended its several 
exhibition trips with a run of 1034 miles from Denver to 
Chicago in thirteen hours, or approximately 77 miles an 
hour for the entire distance. Actual speeds, of course, 
were much higher, with a maximum of 112 m.p.h. on the 
speed recorder. .On another trip of 140 miles, it has 
maintained a speed of over 80 miles an hour. On reaching 
Chicago the train proceeded to the grounds of the World’s 
Fair, where it will remain on exhibition until November. 
Each of these three trains is a unit, and cars cannot be 
cut off or added. But the suggestion is made to follow 
electrification methods in building multiple-unit oil- 
engined trains, each unit to consist of two cars—a motor 
car and trailer. These units could be coupled together 
as desired, with electric control of all the engines from the 
head car. The Burlington train is composed of three 
cars on four bogies, with a total length of 197ft., and a 
weight of 97 tons empty, or 119 tons in running order ; 
the weight on the driving bogie is 49 tons, with 3ft. 
wheels. All the other bogies have 24ft. wheels. The 
maximum height is 12ft., and width overall 9ft. 8in. 
Stainless steel is used for the framing and sheathing, 
all joints being welded. The bogies have cast steel 





frames and roller bearings. The 600 H.P. oil engine has 

















ARTICULATED TRANSPORTER TRUCK 


stillage has to be small enough to be weighed on a 36in. 
weighing machine, while, on account of the delicate nature 
of the yarn, a pneumatic-tired vehicle was essential. 
The length of the platform of the truck is settled by the 
requirement that it shall carry three stillages, each 2lLin. 
wide, while its width must be narrow enough to fit between 
the legs. The articulated elevating platform design not only 
met the requirements, but also permitted the vehicle to 
negotiate very sharp corners, since the power unit itself 
can be rotated within the frame over a complete circle. 
A two-cylinder horizontally opposed 7 H.P. engine is 
fitted in the power unit, and drives through a gear-box 
giving two forward speeds and a reverse. 








American Engineering News. 





American Gold Mine Development. 


A NEW shaft designed to extend to a depth of 
\000ft. is being sunk by the Homestake Gold Mining 
Company in South Dakota, and has already been com- 
pleted to 2450ft. from the surface. The shaft is vertical, 
19ft. by 13ft. inside measurement, divided into five 
compartments. The two hoisting or skip compartments 
are 6ft. square; the cage counterweight operates in a 
third, and the others are for pipes and a manway respec- 
tively. Work was started in 1933, and was attacked at 
several points by means of drifts from the two existing 
shafts, which extend to the 3500ft. level. The steel 
timbering consists of sets of 6in. rolled joists of H-section, 
with vertical angles between them, while the hoist com- 
partments are lined with corrugated steel sheeting. 
The ground stands so well that no lining is used in the 
other compartments, but in the less stable und near 
the top the entire shaft has a concrete lining for a 
depth of 300ft. The head-frame, of steel with corrugated 
iron sheathing, has the skip sheaves 125ft. above the 
shaft collar, and the cage sheave at 75ft. In a steel and 
brick building are the three electric hoists, each with 
a 1500 H.P. motor. The skip hoists have drums consisting 
of @ 12ft. cylinder at one end, and then a cone increasing 
to 25ft. diameter. Each drum is grooved for 5600ft. of 
lgin. wire rope. They are connected to the motors by 
herring-bone gears, 11ft. in diameter, with a 30in. face. 
Power is supplied from hydro-electric plants, with a 
steam plant in reserve. At tho old main shaft, the crushing 
plant is underground, but at the new shaft it will be on 
the surface, the 7-ton skips discharging the ore into a 





bin of 175 tons capacity in the head-frame. The ore 


eight vertical cylinders, 8in. by 10in., and drives a main 
generator supplying current to two motors on the driving 
bogie. This engine weighs only about 22 lb. per horse- 
power. An auxiliary generator serves the exciter, and 
the air compressors for the brakes and the air-conditioning 
plant, all windows being sealed. ‘The cooling fans for the 
engine are belted to the shaft of this auxiliary generator. 


Electro-hydraulic Fountain. 


A new spectacular feature of the 1934 World’s 
Fair at Chicago—not included in the original Fair in 1933— 
is a “fountain ”’ flowing at 70,000 gallons per minute and 
requiring nearly 4500 electric lamps for its illumination 
and changing colour schemes. Its length is nearly 600ft. 
At one end is a cascade 170ft. wide and 16ft. high. From 
the middle of this cascade and at right angles to it is a 
twin tunnel of water 536ft. long, formed by arranging 
nozzles to discharge alternately on opposite sides of a main 
pipe. At the farther end of this water tunnel is a great 
dome of water 110ft. in diameter, formed by inclining 
water jets from a ring pipe to the centre. Around this 
dome are three S0ft. vertical jets, while at its centre an 
intermittent jet or geyser spouts to a height of 75ft. 
Thirteen motor-driven pumps supply the water for this 
display, the motors aggregating nearly 3000 H.P. The 
lamps are red, green, blue, amber, and white, ranging from 
60 to 1000 watts and totalling 507 kW. They are in water- 
tight compartments or reflector units, operating submerged 
or in spray, and thus cooled by water. To prevent damage 
to the lamps by running them “‘ dry,” the control apparatus 
is so interlocked with the pump controls that no lighting 
unit can be turned on until the pumps for that unit are in 
operation. Automatic control of the lighting in pre- 
arranged programmes of colour changes is effected by 
means of electron tubes and saturated reactor combina- 
tions. The long water tunnels are illuminated by over 
200 submerged reflectors with 500-watt lamps carried on 
floating wooden platforms. In the inner ring of the water 
dome are 2072 lamps of 100 watts each, while the three 
vertical jets have thirty-six to seventy-two lamps of 
500 watts. 








. STATEMENTS recently appeared in the daily papers as 
to the invention, by a man in the Great Western Railway 
carriage department, of a stretcher that would allow an 
invalid to be transported by train from bed to bed. The 
inventor, @ man named Parratt, is a keen ambulance 
worker, and the stretcher is the result of his first-aid 
experiences. The railway company is paying the patent 


Trials of the Training Ship 
“ Cristoforo Colombo.’’* 
By Colonel F. ROTUNDI, del Genio Navale, R.L.N. 


Wiru the consent of the Italian Ministry of Marine, I 
have the honour to place before the Institution of Naval 
Architects the results obtained with the auxiliary propul- 
sion machinery of the “ Cristoforo Colombo,” driving 
two co-axial screws which revolve in contrary directions. 

(1) These two adjustable two-bladed propellers are 
fitted to two concentric shafts, each driven by an electric 
motor. Fig. 1 was taken with the ship in dry dock, and 








FIG. 1—Co-AXIAL SCREWS 


from this the arrangement of the propellers can be seen. 
The main characteristic features of the propellers are : 


{ 
Screw turning. 


Screw turning 
counter-clockwise. 


clockwise. 





Diameter .. .. .. 2°90m.=9ft. 6in. | 2:90 m.=9ft. 6in. 
Uniform pitch .. 2-90 m.= 9ft. 6in. | 2-90 m.= 9ft. 6in. 
Ratio of pitch to 

diameter oe hat 1 
Number of blades .. 2 2 


0-82 m.=2ft. 8fin., 0-66 m.=2ft. 2in. 
1-0150 sq. m. 1-0600 sq. m. 
=10-77 sq. it. = 10-82 sq. ft. 
Total fractional pitch 0-1667 m.=6-536in.|0- 1692 m.= 6-655in. 


Diameter of bdss 
Total projected area 


(2) The fitting to the ‘‘ Cristoforo Colombo ”’ of co-axial 
contrary-turning screws follows the researches and experi- 
ments carried out by the Royal Italian Navy under the 
auspices of that distinguished naval architect, General 
Giuseppe Rota, one of the most influential and convinced 
advocates of the double propeller. : 

(3) I may be permitted to give at this stage a retrospect 
on this important question, and to refer to papers by 
General Rota. 

The first application of co-axial contrary-turning screws 
goes back to 1839, when Ericsson fitted them to the 
“Robert F. Stockton.” Since then they have been 
resorted to in isolated instances for small craft, and their 
use has become the general rule for torpedoes. In every 
case, the rotation of the propellers in opposite directions 
is obtained by gearing or some other intermediate device 
coupled to a single engine, which has resulted in a loss 
of efficiency. Professor A. G. Greenhill’ dealt with the 
problem in an interesting paper which forms a supplement 
to his theory on propulsion by propellers. Mr. W. J. 
Luke? carried out in the Tank at Clydebank a number of 
systematic experiments with models of screw propellers 
and hulls, which were dealt with in his paper read in 1914. 
General Rota made two series of systematic experiments, 
one with a large steam launch belonging to the Castella- 
mare di Stabia Royal Shipyard, the other with models 
of propellers in the Tank of the La Spezia Royal Arsenal. 
The experiments are recorded in his two papers read in 
19098 and in 1922.4 

In connection with the results recorded in his two 
papers, and on taking up the position of Chairman of 
the Committee on New Construction—the “ Cristoforo 
Colombo” having been entrusted to me—General Rota 
pressed forward the experiments with this system of 
propulsion, having obtained the consent of the Secretary 
of State for the Navy to the carrying out of tests on a 
large scale, which were destined to be of great interest 
in regard to possibility of improving the propulsive 
efficiency of ship machinery. 


(4) The principal dimensions of the * Cristoforo 
Colombo ”’ are : 
Length between perpendiculars 66-50 m.= 218ft. 
Length overall... 78-30 m.= 257ft. 


14-80 m.= 48ft. 6in. 

6:45 m.=21it. 2in. 
10-85 m.= 35ft. 6in. 
3500 tons 


Maximum breadth outside framing 
Mean draught .. ja hatte 
Height : 
Displacement .. 


The ship has -been built for sail navigation. In form 


* Summer Meetings, Institution of Naval Architects, July 
12th, 1934. 

1‘*A Theory of the Screw Propeller,” by Professor A. G. 
Greenhill, ** Trans.,”’ I.N.A., 1888. 

2 “Further Experiments Upon Wake and Thrust Dedug- 
tion,’ by W. J. Luke, “* Trans.,’’ I.N.A., 1914. 

3 “The Propulsion of Ships by Means of Contrary-turning 
Screws on a Common Axis,” by G. Rota, ‘‘ Trans.,”’ I.N.A., 1909. 
4 “Further Experiments on Contrary-turning Co-axia! 





fees. 


Screw Propellers,” by G. Rota, ‘‘ Trans.,” 1.N.A., 1922. 
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and dimensions it fulfils the normal requirements set 
down for those sailing units of the Italian Navy which 
are renowned for their seaworthiness and manoeuvring 
qualities. It is similar also in regard to stability, a 
particularly important feature in the case of the 
** Colombo,” seeing that it has three decks for accommoda- 
tion on board. 

The auxiliary propelling machinery consists of two 
Tosi Diesel engine-driven electric generating sets, the 
engines being coupled to two direct-current dynamos. 

The two internal combustion engines are four-stroke 
cycle, single-acting, non-reversing, each having a normal 
output of 1150 S.H.P. at 330 r.p.m. The two dynamos 
are of the Marelli type, each of 640 kW, 230 volts, with 
exciting current at 110 volts. 

The two Marelli electric motors are double armature 
machines, supplied at 220 volts, with a 110-volt exciting 
current, each developing 2 x 400 S.H.P. at 120 revolutions, 
corresponding to the running at half power of the screws. 
Each motor is connected to a dynamo by a Ward-Leonard 
coupling. 

The shafting is dealt with in the Appendix. 

(5) The ‘“‘ Cristoforo Colombo ”’ has carried out, since 
July, 1928, numerous cruises for the instruction of the 
Naval Academy Cadets, navigation under sail alternating 
with mechanical propulsion. The problem of co-axial 
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Electric motor driving inner shaft. 
Electric motor driving outer shaft. 

. Outer shaft. 

. Inner shaft. 

Bearing and thrust collar for outer shaft. 
. Bearing and thrust collar for inner shaft. 
. Bearing for armature of electric motor. 

. Bearing for armature of electric motor. 

. Propeller driven by outer shaft (clockwise }. 
. Propeller driven by inner shaft (counter- 
clockwise). 
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FiG. 2—CO-AXIAL SCREWS OF THE AUXILIARY PROPULSION 


shafts rotating in opposite directions may be considered 
to have been solved satisfactorily, as there only remain 
for further consideration improvements in a few points 
of detail and the simplification of some items. 

(6) During the summer of 1930 comparative. tests were 
carried out on the Punta Chiappa-Portofino measured 
mile, both with the co-axial screws turning in contrary 
directions, and with propulsion by a single four-bladed 
screw connected to the two shafts after these had been 
locked together to revolve in one direction only. 

The characteristic features of the two co-axial screws 
are those above referred to. The single four-bladed screw 
was made by substituting for one of the two screws another 
of the same characteristics, but of reversed pitch. The 
two blade couples, fitted crosswise on the locked shafts 
revolving as one, are therefore not in the same transverse 
plane perpendicular to the axis of rotation. 

(7) The speed trials of the ship with the co-axial screws 
revolving in opposite directions were made on June 6th 
and 7th, 1930, on a smooth sea and with no wind; the 
ship had left the dock with a clean hull on June 3rd. 

The trials were made at a mean displacement of 3240 
The results were as follow :— 


tons. 
Speed, knots 10-02 11-12 
Average speed of screw, revs. 131-2 149-3 
lotal power, S.H.P. 925 1381 
P.C.E. (naked hull). 449 678 
On * 
P.C.E. (naked) 0-495 0-491 


SEP. 

(8) The trials with the ship having a singie four-bladed 
screw were run on June 27th and 28th, 1930; the ship 
had left the dock with a clean hull on June 20th. During 
the trials there was some swell and a breeze; the trials 
in this instance were, therefore, considered as preliminary, 
since their results could not be made comparable with 
those obtained when the two screws revolved in contrary 
directions, when, as stated, there was no wind and the 
sea was smooth. 

The second series of trials were, therefore, repeated on 
July 6th. 

The displacement in this instance was 3526+ tons ; 
therefore, slightly above (by about 9 per cent.) that at 
which the trials with two screws turning in opposite 
directions were made, on June 6th and 7th, 1930. This 
was owing to the fact that the ship had soon to start 
on a summer cruise, and had to be put rapidly in trim for 
that purpose. 


Speed, knots .. es ee 10-13 

Average speed of screw, revs. 150-9 

Total Power,S.H.P. .. .. 1199 

P.C.E. (naked hull) 491 
ICR alka 

E _ P.C.E. (naked) © 0-410 


- SP |. 

(9) From the results obtained in the trials at sea on 
June 6th and 7th, the ship having the two propellers 
revolving in opposite directions, and in those of July 6th 
with a single four-bladed makeshift propeller, it can be 
seen that the gain in propulsive efficiency with contrary- 





. Stern tube. 


. Gland bearing for inner tail shaft. 


examination and adjustment of 
gland on inner shaft. 





turning screws compared with the one screw is about 18 
per cent. in the case of the ‘* Colombo.” 

(10) Supplementary Tank Tests.—There remained to 
elucidate the point in regard to the influence of the 
method followed in the building up of the four-bladed 
serew. 

For this purpose numerous tests on:a large scale were 
made in the La Spezia Tank with the two systems of 
propulsion. 

The auto-propulsion tests showed that the efficiency 
of the four-bladed makeshift screw was practically the 
same as that of an actual four-bladed one. 

The whole of the Tank tests made with the model of 
the ‘‘Colombo”’ confirmed the greater efficiency of 
propulsion realised by two contrary-turning screws, the 
difference in their favour being about 20 per cent., a 
figure approximately the same as that ascertained by the 
speed trials at sea. 

(11) The results obtained with the * Cristoforo 
Colombo ” are, therefore, worthy of attention. The 
testing of screws different in many respects from those 
already experimented with deserves to be inquired into 
very thoroughly, as also does the testing of the action 
of one screw, the other being immobilised. It is not possible 
to count upon the ‘‘ Cristoforo Colombo ”’ for this purpose, 
since she has to ensure her regular service; with the 








water circulation, the water entering under pressure at 
points 15 and 14. 

The two tail shafts are of steel, containing 3 per cent. 
of nickel, and are provided with brass linings of a length 
corresponding to the bearing surface. All the bearings 
are lined with white metal. 








BRITISH STANDARDS INSTITUTION. 


Al British Standard Specifications can be obtained from thi 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 


AMENDED STANDARDS FOR CABLES, 

The Electricity Supply Regulations recently issued by 
the Electricity Commissioners prescribe that no electric: 
lines or circuits shall be brought into use “‘ unless the 
insulation of every part thereof has withstood either 
(i) the tests prescribed in that behalf in the appropriate 
specification of the British Standards Institution then 
current, or... To comply with the strict letter of this 
requirement would involve subjecting all service lines 
to the fifteen-minute high-voltage test as specified in 
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22. Bearing for outer shaft. 


27. Brake rim for outer shaf 
28. Brake rim for inner shaf 


concurrence of General Rota, these further researches 
are to be made in the National Tank installation at Rome, 
which is under his supervision, the tests being extended 
to different classes of hulls. 


APPENDIX CONCERNING THE SHAFTING. 


The electric propulsion motors are marked 2 and 1 
in Fig. 2. They are coupled respectively to the outer 
shaft 3, and to the inner one 4. 

The stern tube is fitted with two steel bearings 12 
lined with white metal, in which rests the outer screw 
shaft; to this, the last length of the outer shaft is con- 
nected by means of a special coupling 18. 

The outer line of shafting is in a few lengths, and 
these are connected together by sleeve couplings made in 
two halves. The first length forward carries the armature 
of motor 2 and the thrust disc 5. 

The connection aft of the thrust device carries the 
toothed ring 25 of the turning gear, and the friction 
disc 27 for the brake. To the forward end of the driving 
shaft length is fitted a flanged sleeve on which is a movable 
ring in two parts 32 for locking the two shafts together. 
This comes into action when required to make comparative 
trials of propulsive efficiency between the contrary- 
turning screws and the single one. When the shafts are 
locked together, the aft screw is replaced by a similar 
one having a reversed pitch and mounted at an angle of 
90 deg., or of 180 deg. with reference to the forward one. 

The outer tail shaft is provided with two inside bearings 
13, for supporting the inner tail shaft 4. This latter is 
in four hollow lengths connected together by bolted flange 
couplings. 

On the forward length are keyed the armature of motor 
1 and the thrust disc 6. 

At the forward end are the rings 26 and 28 for the 
turning gear and the inner shaft brake. The first length 
rests on bearings of the usual type, the other parts of 
the inner shaft being supported on three internal adjustable 
bearings, each in three parts. These are made easy of 
access from the outside, from the outer shaft couplings. 

Lubrication of the inside bearings is in two forms ; 
those aft of coupling 18 are lubricated by water circulation, 
whilst those forward are under forced lubrication. 

With a view to separating entirely the two methods 
of lubrication ‘from one another, two internal glands 
16 and 17 are provided, having a free space between them, 
and adjustable from the outside through ports in 
coupling 18. 

The oil which flows through the hollow in the inner 
shaft is introduced at the forward end of the shaft 33 and 
carried to the other end, whence it flows into the space, 
existing between the two shafts through ports cut in the 
inner shaft. 

Oil is forced under pressure through all the inside 
bearings until it finds a free outlet at the forward end 
of the outer shaft, where it is caught and delivered to the 


MACHINERY OF THE 





19, Oil supply to gland on outer shaft. 29. Gear wheel for circulating water pum) 
. Gland bearing for outer tail shaft. 20. Oil supply to gland on inner shaft. drive for the outer shaft. 
21. Oil connection for inner shaft. 30. Gear wheel for circulating water pump 


drive for the inner shaft. 


. Water inlet for cooling outer shaft. 
. Water inlet for cooling inner shaft. 23. Bearing for inner shaft. 31. Coupling for the shafts with locking 
j. Gland preventing sea-water leakage. 24. Bulkhead gland neck ring in two arrangement. 
. Gland preventing lubricating oil pieces. 32. Disc in two parts for securing the shafts. 
leakage. 25. Turning gear wheel for outer shaft. 33. Lubricating oil inlet. 
. Muff coupling with opening for 26. Turning gear wheel for inner shaft. 34. Lubricating oil outlet. 


t. 
t. 


“ CRISTOFOROC COLOMBO"’ 


the B.S. Specifications for cables,.i.e., B.S.S. No. 7, and 
B.S.S. No. 480. When these specifications were drafted 
there was no intention that short service lines should be 
subjected to the fifteen-minute test, and confusion has, 
therefore, sometimes arisen regarding the interpretation 
of the regulations in the light of the B.S. Specifications, 
and vice versa. 

To clarify the position revision slips have been issued, 
at the request of the Electricity Commissioners, exempting 
short service lines from certain tests. These revision slips 
also deal with certain other matters. Thus, the revision 
slip CD (EL) 3769 (for B.S.S. No. 7) deals with the 
dimensions of armouring wires and gives the dimensions 
of 600-volt jute-insulated cables which were omitted 
from a recent reprint of the specification. The slip 
C D (E L) 3768 (for B.S.S. No. 480) corrects an important 
omission in the clause dealing with the application of the 
voltage test. 

Copies of these revision slips, C D (E L) 3769 and C D 
(EL) 3768 will be forwarded gratis on receipt of a stamped 
addressed envelope by the Publications Department. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THe Brooke MARINE CONSTRUCTION COMPANY, Ltd., has 
appointed Mr. E. Talbot on its staff to he in charge of pro- 
duction. 

Messrs. KENNEDY AND DONKIN announce that Mr. John 
Macfarlane Kennedy, having been appointed an Electricity 
Commissioner by the Minister of Transport, ceased to be a 
partner in the firm of Kennedy and Donkin as from July 9th, 
1934. The firm of Kennedy and Donkin continues to cet 
as consulting engineers under the same name and with the same 
staff. 








CONTRACTS AND ORDERS. 


The Editor is always ha to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








Tue Brooke Marine Construction Company, Ltd., of 
Lowestoft, has received an order for a 3-litre racing engine 
for installation in a small Thornycroft Skimmer—the property 
of Mr. Jordan, of Gt. Yarmouth. 

Tue British THomMsoN-HoustTon Company, Ltd., informs us 
that besides two complete Ward Leonard winding equipments, 
in course of manufacture for the Union Corporation, Ltd., for 
installation at the Grootvlei Proprietary Mines, Ltd., an order 
for two Ilgner Ward Leonard equipments for installation at the 
East Rand Proprietary Mines, Ltd., has been received. Each 
of these equipments includes a 2876 H.P. hoist motor having a 
normal speed of 200 r.p.m., and capable of meeting frequent 
working peaks of 6450 H.P. Another order covers the supply 
of a Ward Leonard equipment for installation underground at 
Crown Mines, Ltd. Included is a 1424 H.P., 250 r.p.m. D.C. 
hoist motor supplied from an 1100-kW motor-generator set 





oil tank 34. 
The lubrication of the tail shaft bearings is effected by 


driven by a 1350 H.P., 2200-volt, 50-cycle, three-phase slip-ring 
induction motor, 














Ava. 3, 1934 


THE ENGINEER 


123 








Markets, 


The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 


A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The Outlook in the Export Markets. 


The French and Belgian steel makers appear 
apprehensive of a struggle for export business with Great 
Britain in the not distant future. Reports are current 
on the Continental markets of low prices quoted by 
British steel makers in many of the export markets, includ- 
ing India and South America, and this is regarded by the 
Continental makers as being one of the results of pro- 
tection. Their argument is that it has enabled the British 
industry to increase production and to raise prices in 
the home market so that they can sell cheaply for export. 
This was the benefit the import duties were expected to 
confer upon the home steel works, but there seems to 
be some mystery about the low prices which are talked of, 
since the British steel makers deny that they have cut 
their export quotations. At the moment the German 
steel industry alone seems satisfied with the wae of 
export orders it is receiving. A feature of the German 
exports is the high percentage of better quality steel 
materials which is being sent abroad. Special steels now 
form 15 per cent. of the total exports, compared with 
about 7 per cent. two years ago. The Belgian steel makers 
complain that the only export markets in which they are 
receiving orders of any consequence are Egypt and the 
Far East, and a large proportion of the Russian orders 
which were allocated between members of the European 
Steel Cartel appear to have been given to French makers, 
to the disappointment of the Belgians. Efforts are being 
made to turn the gentlemen’s agreement regarding thin 
sheets into an international cartel to control sales, but up 
to the present little progress is reported. In fact, the 
market has been disturbed by the sale of a number of 
parcels at below the official prices. It is claimed that this 
is the result of merchants having old contracts to work off, 
but apparently the market does not altogether credit this. 


The Pig Iron Market. 


General conditions in this market have not 
altered over the week, but the position is interesting, as it 
is realised that the course of business during the next two 
or three weeks will serve as an indication of whether the 
activity which ruled in the early part of the year will be 
regained in the autumn. On the North-East Coast the 
market has a brighter appearance, since work was partially 
resumed this week at the Scottish consuming works; but 
the near approach of Bank Holiday and the annual holidays 
on Tyneside have had a damping effect upon business. 
The amount of pig iron in stock at the makers’ yards on 
the North-East Coast is not sufficient to cause anxiety, 
but it is probable that even the four furnaces now pro- 
ducing Cleveland iron will more than provide for con- 
sumers’ requirements until the end of August. This week 
there have been one or two inquiries for long-term con- 
tracts and some business has been done for autumn 
delivery. Consumers generally, however, are pursuing 
a policy of buying for immediate requirements, and it has 
to be admitted that the volume of this hand-to-mouth 
business shows’signs of decreasing as a result of the numer- 
ous holiday stoppages. Producers who have competed for 
export business at prices substantially lower than the 
home quotations have not been very successful. Rather 
lethargic conditions have ruled in the Midland pig iron 
market, and although there has been a certain amount of 
replacement of contracts the tendency is for consumers to 
reduce their tonnages as compared with their old com- 
mitments. In this district also iron is going into stock and 
the accumulations at the Derbyshire makers’ yards are on 
the heavy side. In view of the control exercised over pig 
iron prices and the stiffness of the quotations for coke and 
ore, there seems little likelihood of consumers gaining 
much advantage from holding off the market; but on the 
other hand, they may think there is equally little chance of 
pig iron producers “being able to advance their prices. 
Thus, all things being equal, they prefer to purchase 
material as they require it. New business in hematite 
pig iron has declined, but consumers are specifying against 
contracts with regularity and there is a note of confidence 
in the market, as the producers consider they are sufficiently 
well off for orders to tide them over the slack period. 


Scotland and the North. 


Most of the Scottish steel works resumed opera- 
tions after the holidays at the beginning of the present 
week. Whether the hopes of large additions to the order 
books during the stoppage were realised may be doubted, 
but it is certain that most of the works were able to add a 
fair tonnage to the contracts in hand and that they will re- 
start with a good chance of maintaining outputs until 
late in the year. In fact, the majority of the Scottish 
steel works are able to see their way until the New Year. 
Confidence in the future is strong and the general impres- 
sion is that the present good order books will be strength- 
ened by a revival in business in the autumn. The works 
producing railway material are fairly well employed and 
some interesting inquiries are now in circulation. The 
optimistic tone of the market draws its inspiration in some 
measure from the expectation that the shipbuilding and 
marine engineering industries will benefit from inquiries 
which are now under consideration. Amongst the con- 
tracts announced recently has been one for a cargo steamer 
of 8500 tons, which has been placed with Lithgows, Ltd., 
Port-Glasgow, whilst Barclay, Curle and Co., Ltd., of 
Whiteinch, have also taken an order for a steamer. The 
lighter trades are not so well off for orders as earlier in the 
year. The re-rollers in particular are complaining of 
competition from unassociated British works and of 
imports of Continental material. The demand for sheets, 


both on home and export account, is insufficient to keep 
the works busy, whilst business in tubes is not so active 


trict, although business has been affected by a succession 
of holiday ‘‘ wakes,” the tone of the market is cheerful 
and the tonnage going into consumption is not unsatis- 
factory considering the time of year. Most consumers 
have contracts against which they can specify and are 
not for the time being interested in new business. In 
some cases where contracts have run out the replacements 
have been on a much smaller scale, and this is attributed 
partly to more interest being shown in Continental 
finished steel, which can be purchased at a price, including 
duty, at well below the British makers’ quotations. 


The North-East Coast and Yorkshire. 


On the North-East Coast the works have been 
actively engaged in getting away deliveries in preparation 
for the Bank Holiday, which will be followed shortly 
afterwards by the annual holidays in this district. It is 
not likely that business will become normal until towards 
the end of August, by which time the various local stoppages 
will be over. Whilst the works have no occasion to feel 
alarmed at the position, as the orders they hold will keep 
them well employed for some time, the situation is not 
without its difficulties, one of which is the reluctance of 
consumers to give out anything in the way of important 
contracts. The hand-to-mouth buying which is the chief 
characteristic of current business necessitates frequent 
changing of the rolls at the mills, and naturally adds to 
overhead costs. The constructional engineers in this 
district are fairly busy, and, in fact, are the mainstay of the 
rolling mills. The worst feature of the position is the poor 
demand for shipbuilding steel and the absence of any sign 
of improvement in the shipbuilding industry on this coast. 
The rail mills are likely to be busy for some time to come 
and are working on some export contracts, including a 
substantial order for China. The export demand for sheets 
fails to expand and the seasonal decline in home require- 
ments has made itself felt during the past few weeks, so 
that the sheet industry is not in a good position. The steel 
markets in Yorkshire are now feeling the full effect of the 
holiday conditions, although the production has been 
comparatively well maintained. The seasonal decline in 
business with the motor industry in special steels, sheets 
and stainless steel is having a noticeable effect upon the 
position; but in the ordinary way the demand should 
revive in the autumn. One of the works in Sheffield is 
opening a department for the production of special steel 
bars, and this indicates the confidence with which the future 
is regarded. Re-rollers in the Sheffield district are rather 
irregularly employed, but the volume of business in this 
department seems to be well maintained, considering the 
time of the year. 


Current Business. 


The Harland Engineering Company, Ltd., of 
Alloa, has secured the contract for a new pumping station 
for the municipal waterworks for the city of Riga, Latvia. 
The total capacity of the station will be about 500,000 
gallons per hour and the new 700 H.P. pumps will be the 
Harland Spiroglide type and will be electrically driven by 
Harland three-phase squirrel-cage motors, automatically 
controlled from the water level in the water towers. The 
contract includes a standby alternator for use in case of 
failure of the Riga electrical supply, and the necessary 
switchgear, air and vacuum vessels, and their pumps, 
valves, an overhead crane and accessories. It is stated 
that this is the first time that a British firm has been 
successful in obtaining a machinery order from the Baltic 
States, which have been supplied mainly with plant from 
German sources and German standards and methods are 
the rule. The balance of trade between Latvia and Great 
Britain being unfavourable to the latter, it was desirable 
for the contract to go to a British firm, although German 
firms competed keenly for the business. The Metropolitan- 
Vickers Electrical Company, Ltd., has secured a contract 
for generating plant for the new Klip River Station in 
South Africa, from the Victoria Falls and Transvaal 
Power Company, Ltd. The Department of Overseas 
Trade reports that the following contracts are open for 
tender :—South Africa: Rand Water Board, 20,000ft. 
steel pipe, 36in. I.D., minimum in. thickness of plate, or 
alternatively jin. (Johannesburg, August 3lst); South 
African Railways and Harbours: 3ft. 6in. gauge seven- 
seater rail motor trolleys; 2ft. gauge seven-seater rail 
motor trolleys ; 3ft. 6in. gauge light inspection rail motor 
trolleys; 2ft. gauge light inspection rail motor trolieys 
(Johannesburg, September 24th); Viacao Ferrea do Rio 
Grande do Sul: 2000 pairs of fish-plates for rails of 
19-84 kilos., type Santa Cruz (Porto Alegre, September 
10th) ; Ministry of Public Works, Tanzim Department : 
three flushing cars, three heavy lorries, one electric trans- 
port car, one light lorry (Cairo, September 15th) ; Buenos 
Aires, Sanitation Department: cast iron piping, valves, 
and accessories (Buenos Aires, September 12th); Argen- 
tine State Railways; turret lathes for iron Ae brass 
parts (Buenos Aires, August 29th); twenty-eight gang 
trolleys and thirty-two pump trolleys for metre-gauge 
track (Buenos Aires, August 21st); Lourenco-Marques 
Port and Railway Administration, Mozambique: four 
locomotives and tenders, with necessary accessories 
(Portuguese East Africa, October 25th). 


Copper and Tin. 


Consumers have not shown a great deal of interest 
in electroyltic copper, whilst, on the other hand, the 
producers have continued to offer cheap parcels on the 
Continent and in this country. In America the price has 
been held at 9 c., although business at this figure seems to 
be gradually decreasing. The export quotation fluctuated 
between 7-274 c. and 7:30 c., or £32 ds., and £32 10s. 





In the Lancashire dis- 


as in the earlier part of the year. 


Consumers in this country are more inclined to buy at the 





Notes and News. 


Export quotations are 
be found on the next page. 


current low prices than Continental users, but there has 
been a slight improvement in business with Italy. Manu- 
facturers in Germany also seem prepared to buy within 
the limits of the control exercised by their Government, 

but the question of terms has acted as a check upon 
business. American producers appear to take a pessi- 

mistic view of the position, and are credited with the 
belief that the present production of copper is likely to be 
in excess of the world’s requirements for a long time, and 
as a consequence they are prepared to accept cheap prices 
for far forward delivery. In some cases it is said business 
has been done for delivery up to the end of the year. 
On the standard market persistent sales of electrolytic 
have kept the price low, but lately the pressure has abated 
somewhat. The trouble is that no one can tell when these 
sales will be resumed, so that there is little confidence in 
the market.... Comparatively little interest has been 
shown in the tin market. Buying by concerns which are 
supposed to be associated with the Pool has developed 

whenever prices have looked like receding, and has been 
sufficient to keep values steady. Business with America 
fails to develop and Continental buying has also been upon 
a smaller scale. Suggestions are now heard that at the 
present price of tin American consumers are showing an 
inclination to use substitutes, but, of course, the seasonal 
decline in the production of tin-plate in America would 
account to a great extent for the inactivity in that market. 
Considerable interest is attached to the meeting of the 
International Tin Committee in August, and it is thought 

that the quotas for the last quarter of the year may be 

reduced by 5 or 10 per cent. in order to bring production 
more into line with the demand. 


Lead and Spelter. 


Little of interest has developed in the lead 
market over the week, and so far as can be seen the 
market is likely to remain in its present condition until 
autumn trade conditions set in. The feature of the 
market is the shortage of Empire brands, and it is stated 
that all lead of this description arriving before October 
has been sold. As a consequence, fairly heavy premiums 
are being asked, and there is considerable resentment 
amongst consumers. Lately, there has been a run on 
foreign lead, which was put into warehouse before the 
duties were imposed. Consumers say that the Empire 
producers, whose lead is allowed in free, agreed before the 
duties came into force to charge only the premium which 
was customary at that time, and which was usually about 
2s. 6d. The producers retort that the quantities of foreign 
lead brought to this country have unduly depressed the 
price. There may be some truth in this contention 
since no one wants to pay the duty of 10 per cent. on 
foreign lead, so that it simply goes into bonded ware- 
house. The consumers’ reply is that if the Empire pro- 
ducers cannot supply the market freely it is a good argu- 
ment for removing the duty altogether. ... Similar con- 
ditions rule in the spelter market, but the position is, if 
anything, worse, because premiums of 25s. have been paid 
for duty-free metal. This brings the price to just below 
the figure at which foreign dutiable spelter can be bought 
on arrival or taken direct to works. Of course it is not 
every consumer who has the storage capacity or who is in 
a position to carry out this operation. In some quarters 
the restrictions imposed by the International Spelter 
Cartel are blamed for the scarcity of Empire metal. It 
is noteworthy that the stocks of spelter in the hands of 
the members of the Cartel rose during the first half of 
July by over 2000 tons. 


Average Non-ferrous Metal Quotations. 


. The tin market is the only department of the 
London Metal Exchange in which the price averages 
showed an advance during July. The official average 
prices of the Exchange for that month disclose that the 
average quotation for cash tin increased by £3 9s. 6d., 
whilst for three months it was £3 7s. 1ld. higher than for 
June. The heaviest decline was in copper, the average 
quotation for cash copper being £2 8s. 9d. lower than the 
June average, whilst for three months it was £2 8s. 4d. 
down. The averages for electrolytic and best selected 
copper both declined by £2 10s. 7d., compared with the 
June figure, whilst for wire bars the quotation was less 
by £2 9s. 1ld. The average prices for lead were also dis- 
appointing, since for shipment in the current month the 
average was 4s. 9d. below the June average and for ship- 
ment the third following month 4s. 2d. lower, the. mean 
average showing a reduction of 4s. 6d. The easier tone of 
the spelter market during July was reflected by a decline 
of £1 0s. 1d. on the average quotation for current month 
shipment, whilst for the third following month the average 
was l5s. 6d. less and the mean 15s. 4d. less than the corre- 
sponding averages for June. The following are the official 
quotations for July :— 





STANDARD COPPER Cash. . £29 15 0 
3Months..: £30 2 ly 
Settlement £29 15 : 
ELECTROLYTIC COPPER .. ns ; £33 0 
ELecTROLYTIC WIRE Bars £33 4 Bs 
Best SELECTED COPPER. . sche inate £32 13 
STANDARD TIN... Cash. . £230 9 3 
3 Months.. £230 1 55 
Settlement £230 .8 10,4 
For shipment the current month £10 16 3 
For shipment the third aaa. 
Leap, month : . £11 0 10}; 
Mean £10 18 63} 
\ Settlement ‘ £10 16 9 
( For shipment the current month. . £13 9 34 
| For shipment the third followi Sitied 
SPELTER month £13 13 105, 
| Mean £13 11 Ty, 
| Settlement £13 9 10,5 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : 


PIG IRON. 


joists, 22s. 6d.: 


Home. Export. 
(D/d Teesside Area) 
N.E. Coast— £s. d. £s.d 
Hematite Mirxd Nos. .. 3 8 0.. ee 
No. 1 Sat. thee 1 eee. sO ‘3 
Cleveland— (D d Teesside Area) 
No. 1 a it tae 310 0.. 3. LO 
No. 3 G.M.B. So Foren 218 6 
Bie. S Petie es i6 os A IS Oe, 2170 
Basic (Less 5/— rebate)... 3 5 O.. 
MipLANps— 
Stafis.— (Delivered to Black Country Station) 
North Staffs. Foundry .. 3 11 0.. 
» Forge oe Pea. 
Basic (Less 5/- rebate).. 310 0.. 
Northampton— 
Foundry No.3... .. 3 7 6. 
Diabet. order er BDA - 
Derbyshire— 
No. 3 Foundry ost toate 2 
Forge 3.6 «0 
ScoTLanp— 
Hematite, f.o.t. furnaces 3 11 0 .. 
No. 1 Foundry, ditto a28, 6... 
No. 3 Foundry, ditto .. 310 0.. 
Basic, d/d (Less 5/-rebate) 3 6 0 
N.W. Coast— 
(3 15 6d/d Glasgow 
Hematite Mixed Nos. .. 14 0 6 ,, Sheffield 
te Se". — 
- MANUFACTURED TRON. 
Lancs.— Home. Export. 
£ s. d. £8. d. 
Crown Bars 912 6.. -- 
Best Bars ig3-'8" .. 
8S. YorkKs.— 
Grown Bere: is)) 21. 265 0 28..46 
Best Bars 10 2 6 
*  MrpLanps— 
Crown Bars .. + ee. et 
Marked Bars (Stafs. toa Lf oS 
Nut and Bolt Bars 7 5 O0to7 15 O 
ScoTrLanp— 
J ON re et Ae 9 5 0 
Best. . 10 2 6 915 0 
N.E. Coast— 
Common Bars i Serres 8 15 0 
Best Bars ag’ 7 = e. 915 0 
Double Best Bars .. 10 12 6. 10 0 0 
"STEEL. 
LonDOoN AND THE SouTH— Home. Export. 
ee >. & 
Angles 810 0.. woe: 
a aro, 7 an fee s 7-6 
Iam rt fe eae ee 
Channels. . ttc $15 0.. 712 6 
Rounds, 3in. and up 910 0.. e+ € 
A under 3in. 814 6.. — 
Flats, 3in. and under e218 o".*. OLB N® 
Plates, jin. (basis) 9.5 28.. 715 0 
2 Kzbie. lascews 9 yidbes Ox 8:06 
ip gi. 910 0. 8 5 0 
be 915 0. 8 10 0 
5 ne . 3° o< 8 5 0 
Norrsg-East Coast— £s.d £ s. d. 
Angles 8 7 6 Fi Bs 8 
Tees. . o:'% @ 8 +icB 
Joiste 815 0. 77 6 
Channels. . : $136: 712 6 
Rounds, 3in. wait 4 up 7 Bs oe 
ee under 3in. Sie 9. ; a 
Plates, jin. 815 0. 715 0 
op Pas oOo. 8 0 0 
» fin. el a Surging 
o> ye 910 0. 810 0 
es 926. . 8 5 0 
Boiler Plates, in: 8 5 0. 712 °% 
MrpLanps, AND LEEDS AND DistRicT— 
$a. d, Ca ei 
Angles 8 7 B+ 7% 6 
Tees. . he a ae 8 7 6 
Joists 815 0. ( hie ie 
Channels. ae 8123 6. 712 6 
Rowiile, 2in.end tap ee ane ae 8 7 6 
9 under 3in. 812 0. 700 
Flats, 3in. and under 812 0. 7 6.4 
Plates, din. (basis) $17 6. 715 0 
ont ingeetle: ae a FE oe 8 0 0 
» fin. ie 8 5 0 
ae fin. .. 9:32 6. 810 0 
» fin. a ae a ae 8 5 0 
Boiler Plates, jin. $50. 712 6 





STEEL (continued) 


Home. 

GLascow anD DistRicr— £ os. d. 
Bees oels iN ci ee Be Bas 
Tees. . oe OS iPe Sv. 
Joists 815 0. 
Channels. . 812 6. 
Rounds, jin.andup .. 9 7 6. 
o under 3in. 812 0. 
Flats, 3in. and under 812 0. 
Plates, jin. (basis) 815 0. 
fein. .. oR Be. 
» tin. .. 9 50. 
a fein. .. 910 0. 
> fin. .. O28 Oe. 

Boiler Plates . . 8 5 0 

SoutH Wates AREA—- £9. 4, 
Angles Bi. Felts 
Tees. . o 7 6. 
Joists 815 0. 
Channels. . aA 812 6. 
Rounds, 3in. and up el 
am under 3in. 812 0. 

Flats, 3in. and under ft Ta ee e 
Plates, jin. (basis) ie had 
> fin. .. 926. 
” din. .. eT s. 
fein. .. J: te 
ma or 9 7146: 
IRELAND— BELFAST. Rest 

ee 
BOGOR. tb ek) 08) cociincs? whittan Oy 
TOG. esnsciwetin ots. ABMAE . 
ebie incom uit 1b @etihafh. 
Channels. 4 F 17:6. 
Rounds, Sin. end'v apo. Re. 
% under 3in. a ree a 
Plates, jin. (basis) .. 9 0 0O.. 
sspipihi = iad a oe eh de 
; fin. .. ees: ae 
“ Melons es, ce ee IOs 
fin. .. > See. 

OTHER STEEL MATERIALS. 

Home. 

Sheets. £ ed. 
10-G. to 13-G., f.o.r. DO Pi tes 
14-G. to 20-G., d/d 10): 8+-@ 05 
21-G. to 24-G., d/d 10 10 O.. 
25-G. to 27-G., djd BD BS) Sas 


Export. 
£s. d. 
7.76 
8 7 6 
7? Pg 
712 6 
S37 Ss 
7 0 0 
e @ © 


~ 
ron 
oo 
coo 


Pe oe? ne oe «) 
_ 
ac oe 


12 6 

i a Sag: 
Tdi 
8 7 6 
PoeF ug 
712 6 
le i 
(ei Dh 
1 20 @ 
715 O 
8 0 0 
8 5 0 
8 10 0 
8 5 0 
or IRELAND. 
£ os. d. 
8 15 0 
915 0O 
9 2 6 
9 0 0 
915 0O 
9 4 6 
9 2 6 
at aa 
912 6 
917 6 
915 0O 
Export. 
oe or 
815 0 
9 0 0 
9 5 0 
917 6 


The above home trade prices are for 4-ton | lots and over ; 


2-ton and 4-ton lots, 10s per ton extra; and unc 


30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 
Home. Zi and. 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots ASF G 
Under 2 tons .3 15 0 0 
Export : £16 7s. 6d. c if. duty paid India. 
£11 5s. Od., f.o.b. other markets. 
Scandinavian Markets free. 


” 


Tin-plates. 


jer 2-ton lots, 


20 by 14 basis f.o.b. Bristol Channel ports, 18/-. 
Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. 


Billets. £ s. 
Basic, Soft (25-41% C.) 6 0 
» Medium (0- 42% to 0- 60% ©.) 6 17 
» Hard (0-61% to 0-85% C.) Died 
- +»  (0-86% to 0-99% @.).44.8.47 
3 » (1% C. and up) -1@237 
5 


Soft (up to 25% C.), 500 tons and up .. 
100 tons .. 

Rails, Heavy, 500-ton lots, f.o.t. 

Light, f.o0,t... . 


FERRO ALLOYS. 


aon 
— 
ooaso 


d. 


Per Unit. 
q/- 
f~- 
T/- 


11/- 
12/- 
12/6 


p-u. 
7 6 
scale 6/- p.u. 


Tungsten Metal Powder. . 3/6 per lb. 
Ferro Tungsten 3/3 per lb. 
Per Ton. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 0 0 
+3 my 6 p.c. to 8 p.c. £21 12 6 
” 8 p.c. to 10 p.c. £21 12 6 
285 Specially Refined .. 
a Max. 2 p.c. carbon £36 0 0 
p » Il p.c. carbon £38 15 0 
” - » 0:70p.c.carbon £42 0 0 
,, carbon free 10d. per lb 
Metallic Chroeium. ai tnass 2/5 per lb. 
Ferro Manganese (eer ton) .. £10 15 0 home 
» Silicon, 45 p.c. to 50 p.c. £13 0 Oscale 5/- 
. » tp... . £18 to £18 
Vanadium .. 12/8 per lb. 
Molybdenum 5/6 per lb. 
» Titanium (carbon ais 9d. per Ib. 
Nickel (per ton) £200 to £205 
Ferro Cobalt 5/3d. per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, 
CoprER— 
Cash .. Pe 
Three months .. 
Electrolytic 


Best Selected Ingots, d; ‘d Bir. 


mingham 
Sheets, Hot Rolled . 


Tubes, Solid Drawn (basis) . . 


x Brazed (basis) 


Brass— 


Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 alloy 
ie Brazed.. 
Tin— 
Cash .. 
Three months .. 
Leap. 
Geanven 


Aluminium Ingots (British) . 


August lst 


£28 13 9to £28 15 6 
£20 1 3to £29 2 6 


SCOTLAND. 


LANARKSHIRE— 


(f.0.b. Grangemouth)—Navigation Unscreened 12/6 to 12/‘ 


Glasgow—Ell 
Splint 


AyYRSHIRE— 
(f.0.b. Ports)}—Steam 
Fr¥resHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Prime Steam 
Unscreened Navigation 
LorHians— 
(f.0.b. Leith}—Hartley Prime. . 
Secondary Steam .. 


£31 15 Oto £32 5 w 
£32 7 6 
£58 0 0O 
Home. Export. 
93d. 99d. 
93d. 92d. 
£29 0 Oto £30 0 0 
Home. Export. 
8}d. 83d. 
103d. 10}d. 

- £229 0 Oto £229 5 0 
[229 0 Oto £229 5 0 
£10 17 6to £11 3 9 
£13 7 6to £13 12 6 

£100 
Export. 
9 
13/—to 13/6 
15/6 
11/6 
13/6 


12/— to 12/9 


11/6 to 12 
11/3 to 11/6 


ENGLAND. 


YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke 


: 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best 
»  Second.. 
» Best Small .. 
Unsoreened 


DurHAM— 
Best Gas.. 
Foundry Coke 


SHEFFIELD— 
Best. Hand-picked Branch .. 
South Yorkshire Best .. 
South Yorkshire Seconds 
Rough Slacks 
Nutty Slacks 


CaRDIFF— 
Steam Coals : 

Best Admiralty Large .. 
Seconds... .. 
Best Dry Large 
Ordinaries .. 
Best Bunker Smalls 
Cargo Smalls .. 
Dry Nuts , 
Foundry Coke 
Furnace Coke. . 
Patent Fuel 


SwansEA— 
Anthracite Coals : 
Best Large 
Machine-made Cobbles.. 
Nuts 
Beans 
Peas re ie 
Rubbly Culm. . 
Steam Coals : 
Large 
Nuts 
Smalls 


17/6 to 20/6 
13/- to 17/6 


13/6 to 13/9 
13/- 
10/6 

12/— to 13/6 


14/8 
19/— to 22/6 


Inland. 
25/~— to 26/- 
20/— to 22/- 
16/6 to 18/6 

6/—to 9/- 
7/-to 8/6 


SOUTH WALES. 


19/6 
19/— to 19/44 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/- 
11/6 to 12/6 
22/— to 26/- 
24/- to 37/6 
19/6 to 22/6 

21/- 


37/6 to 40/- 
42/6 to 51/- 
40/- to 50/- 
25/- to 30/- 
19/— to 22/6 
10/— to 10/6 


18/— to 20/6 
18/6 to 22/6 
11/~ to 13/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 piqued 
Diesel Oil ae ’ 


Per Gallon. 


34d. 
4d. 


Manchester prices 1a. per gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Paris Water Supply. 


THE distribution of water in Paris during the 
drought appeared to be normal, but the quantity received 
from the sources of supply fell to 300,000 cubic metres a 
day, leaving about 400,000 cubic metres to be drawn from 
the Seine and filtered and chlorinated. The situation was 
serious enough to show the necessity of profiting from the 
public works fund to’¢arry through plans for providing 
additional supplies which will suffice for all emergencies 
for some time to come. No more water can be drawn from 
the Seine without causing trouble to navigation. The 
impounding of water by the construction of dams across 
valleys traversed by small tributaries of the Seine on its 
upper reaches is intended to create flood reservoirs and 
regulate the river level, but these reservoirs are equally 
useful for supplying water to Paris, and their construction 
is to be proceeded with in view of the necessity of utilising 
them for that purpose. Three dams—the Cure, Crescent, 
and Chaumacon—have been completed, and a fourth 
reservoir is to be begun at Champaubert with a 
capacity of 23 million cubic metres. In addition, supplies 
are to be obtained from the Vals de l’Yonne, and a large 
sum of money is to be spent upon the sinking of artesian 
wells around Paris for suburban requirements, those sunk 
during the past two or three years having, so far, produced 
satisfactory supplies. It is partly owing to the reluctance 
of some suburban municipalities to contribute to the cost 
of the Vals de Loire scheme for bringing a million cubic 
metres of water a day to Paris that the financing of that 
undertaking has been delayed, and the works now being 
carried out under the existing plan may possibly hold up 
the bigger scheme for an indefinite period. 


Rail Coaches. 


The extended use of rail coaches has been fore- 
shadowed by official references to the necessity of running 
fast and frequent long-distance services of such vehicles, 
that opinion being based upon results of trials carried out 
on most lines, particularly on the State Railways, where 
the Bugatti motor coaches are in regular service between 
Paris and Deauville and Paris and Havre. A service of rail 
coaches was subsequently started on the P.L.M. Railway 
between Paris and Vichy, and last week a first run was 
made on the Nord with a light oil-electric train between 
Paris and Lille. It consists of three vehicles, constructed 
by the Société Franco-Belge, the two end coaches having 
each a generating set with a heavy oil engine of 400 horse- 
power and two motors on the axles. Rubber panels 
between the motor and intermediate coaches provide a 
streamline smoothness. The distance of 160} miles between 
Paris and Lille was covered in 160 minutes, with stoppages 
at Amiens, Arras, and Douai. Ten trains of this type have 
been ordered. A regular service will be started this week 
between Paris and Valenciennes, and if the light oil-electric 
trains meet with public favour they will supplement the 
rapides, some of which will be withdrawn. There is no 
speed limit for rail coaches, while trains with steam loco- 
motives must not exceed 744 miles an hour, and it is 
claimed for the rail coach that, while offering the con- 
venience of frequent running, it can make better times than 
the express trains, even with additional intermediate 
stoppages. 


Railway Speeds. 

An analysis of the railway time tables shows that 
there is little further acceleration of trains beyond that 
reached last year, when the French companies appeared 
to have attained the best long-distance speeds that could 
reasonably be hoped for in present circumstances. The 
transformed ‘ Pacifics ” are doing well, but the ‘ super- 
Mountain ’’ locomotives on the State Railways have not 
come up to expectations, partly because it has been found 
necessary to reinforce the permanent way and lay heavier 
rails, and more especially because, it is affirmed, the loco- 
motives were built upon fine lines in order to reduce 
weight in view of the limitations of existing roads. There 
was consequently some trouble with the “‘ super-Moun- 
tain” locomotives, and they are not being run, for the 
present, under the conditions for which they were built. 
Speed acceleration has, moreover, been checked by the 
moral effect of disasters last year and by the necessity of 
improving automatic signalling arrangements, so that the 
railway companies are not likely to speed up services until 
they are well advanced with the work of equipment, which 
is being carried on actively now that the companies are 
authorised to raise money for the purpose, as well as for 
doubling and .trebling lines and rebuilding stations. 
Nevertheless, there are some accelerations this year, 
notably the Sud-Express, which covers the distance of 
361-4 miles between Paris and Bordeaux, with four inter- 
mediate stops, in 355 minutes. The distance of 69-9 miles 
between Poitiers and Angouléme is covered in exactly an 
hour. On the Est Railways there is a non-stop run of 
218-77 miles between Paris and Nancy in 216 minutes. 


Foreign Trade. 


The foreign trade returns for the first half of the 
year are regarded with complacency by those who affect 
to believe that a diminution of the commercial deficit is 
the one object to be aimed at, and are analysed with mixed 
feelings by others who fear that a continued contraction of 
trade will seriously imperil exporting industries. Compared 
with the first six months of 1933, the imports, valued at 
12,614 million francs, declined by 2493 millions, and the 
exports, valued at 8799 million francs, fell by 165 millions. 
The decrease of imports was general, as the result of 
restrictions and prohibitions. Amongst exports, manu- 
factured goods increased by 240,140 tons and declined in 
value by 569 million francs, and “ material necessary for 
industry,” including steel, increased by 1,093,105 tons and 
in value by 347 million francs. This heavy depreciation 
of export values with regard to tonnage implies that 
French manufacturers have been making abnormal 


sacrifices in price, and as the Colonial trade included in 
these totals remains relatively stationary, and is less 
affected by price fluctuations, the sacrifice in diminishing 
foreign markets is obviously greater than is suggested by 
the figures. 








British Patent Specifications. 


When an t ti ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-huildings, Chancery-lane, W.C., 
at 18, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
¢ lete Specification. 
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TRANSMISSION OF POWER. 


412,017. April 18th, 1933.—E.ecrric CaBLes, Humphreys 
Milliken, of 107, Craig-street, West-Montreal, Quebec, 
Canada, and British Insulated Cables, Ltd., of Prescot, 
Lancashire. 

The object of this invention is to reduce to a minimum the 
skin effect of power cables. The diagram shows the require- 
ments for complete solution of the problem. The cable is 
assumed to have eight wires (the small number being assumed 
to avoid complicating the drawing). Each of the eight wires 
is shown shifted or transposed relative to the centre of the 
cable, so as to occupy successively the position of every other 





wire in the cross section of the cable, for an equal distance 
along it. Each wire is, therefore, subjected to the same total 
inductive effect as every other wire, and each wire, therefore, 
carries the same quantity of current. The transposition may 
be effected in various ways, and although the conditions for 
complete solution of the problem are not complied with, the 
inventors provide by the present invention a form of cable 
which is a practical one, and in which the inequality of current 
in the wires is an entirely negligible amount. Other illustrations 
in the specification show the construction of the cable.—June 
2ist, 1934. 


MEASURING AND TESTING INSTRUMENTS. 


411,872. December 14th, 1932.—A.C. Execrriciry METERs, 
Ferranti, Ltd., of Hollinwood, Lancaster, and Eric 
Chesworth, of the same address. 

According to this invention a device is provided for visually 
indicating the energisation of a circuit in an A.C. electricity 
meter, including a reed member maintained in vibration by a 
coil energised by current flowing through the circuit, or by 
current depending thereupon, the coil — magnetically 
independent of the working magnetic flux of the meter. The 
inventors connect in series with the shunt electro-magnet 
coil A of an A.C. meter the energising coil B of a small electro- 
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magnet having pole pieces D, E, adjacent to which is a reed 
F, which is capable of continuous vibration under the action 
of magnetic flux generated. The reed F is rigidly mounted at 
one end on a bracket G of non-magnetisable material, whilst 
the other end carries a screw H by means of which the tuning 
of the reed may be effected. As long as the shunt magnet coil 
circuit of the meter is energised the reed F will be maintained 
in vibration, thus affording convenient visual indication of 
this fact. The energisation of the reed-vibrating coil B will 
not affect the working of the meter, since the coil is magnetically 
independent of the working flux.— June 14th, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


411,414. July 10th, 1933.—Exrrupine Tuses, F. Singer, 
Klingenhofstrasse, 72, Niirnberg, Germany. 

This invention is concerned 
with the extrusion of tubes of 
ferrous metals. The billet A is 
placed in the container B and 
is forced through the die C by 
the ram D. The bore is made by 
the mandrel E, which is water 
cooled through F and G. One 
of the important considerations 
is that the mandrel should be N 
protected in the vicinity of H by 
means of a coating containing 
chromium or steel such as \ 
ledeburite. The coatingextends 
only over that portion of the 
mandrel which will be in opera- 
tion during the latter part of 
the extruding operation, and, 
being thus of relatively small 
length, is not liable to become | 
cracked owing to differences ie 
which may obtain between its | SY 
coefficient of expansion and that 2 
of the body of the mandrel. By 
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making the body of the-mandrel +L’ 
of steel of low cost, and the D 
short coating of the cheap LB 
chromium-carbon steel, a man- g 4 
drel is obtained which is at once H- , = at 
inexpensive and extraordinarily | LY LC 
resistant against wear and tear ly F| 











and against welding with the LI SSS 

billet metal.—June 7th, 1934. 

412,137. January 18th, 1934.—Gearine ror DrIvING ROLLING 
Mitts, Demag Aktiengesellschaft, 64, Werthauserstrasse, 
Duisburg, Germany. 

In driving trains of rollers by high-speed motors fitted with 
gear wheel drive it has, according to the inventors, hitherto 


l 








been necessary to provide the mass of the fly-wheel needed for 
the rolling spountion upon the pinion shaft of the gear wheel 


drive. It will be understood that the work done by the fly-wheel 
masses must be transmitted through the gearing in addition to 
the work done by the motor. In gearing with two or more gear 
changes the total work done would be transmitted through the 
several gears where the gearing is the same, the consequence of 
which would be that the gear change wheels and all the com- 
ponent parts would be extremely heavy. According to the 
invention, this disadvantage is overcome by combining with the 
motor the change gearing which has no transmission parts or, 
in relation to the combined transmission has only small 
transmission parts, the actual transmission gearing with 
which the fly-wheel masses are combined being jprovided 
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to the rear of the change gearing. The change gearing thus has 
to transmit only the work done by the motor which is to be 
exactly defined by maximum switches or the like, while the peak 
output of the fly-wheels, which is many times greater, exceeds 
the work done by the main gearing of ordinary construction. 
In the drawings the gearing A shows two changes BC and 
DE. The two gear changes may be connected together 
as desired by the couplings F. With a constant speed of the 
shaft G a number of different speeds are obtained on the driving 
shaft H. On the shaft of the pinion J are mounted the two fiy- 
wheels K and L. The energy developed by the fly-wheels is thus 
transmitted only through the main intermediate gearing and 
not through the change gearing A, which thus need only be of 
dimensions sufficiently large to transmit the work done by the 
driving motor.—June 21st, 1934. 


MOTOR CARS AND ROAD TRAFFIC. 


412,116. December Ist, 1933.—LaminaTED SpRINGs, T. 
Turton and Sons, Ltd., Maltravers-street, Sheffield; and 

E. F. Brown, “‘ Chesteynes,’’ Langley-road, Slough, Bucks. 
The object of this invention is to permit the use of a “ helper ”’ 
spring in combination with an ordinary laminated spring, where 
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the latter is slung beneath the axle. The main spring A is 
attached to the axle in the usual manner by the U bolts B. The 
helper spring C is secured to the main spring by bolts and to 
the bracket D that straddles the axle. The helper spring takes 
part of the load, when the main spring is overstressed, through 
the brackets E E.—June 21st, 1934. 


LIGHTING AND HEATING. 


412,031. May 22nd, 1933.—Luminous Etectric DiscHarGe 
Tuses, The General Electric Company, Ltd., of Magnet 
House, Kingsway, London, W.C.2, and John Walter 
Ryde, of Research Laboratories of the General Electric 
Company, Ltd., Wembley, Middlesex. 

This invention relates to luminous electric discharge tubes 
of the high-pressure-metal-vapour type—that is to say, tubes 
in which the discharge passes through a metallic vapour arising 
from a body of metal, not being an electrode, but maintained 
during operation at a temperature greatly exceeding the atmo- 
spheric temperature. In luminous discharge tubes, generally, it is 
usual to provide an auxiliary electrode near a main electrode to 
facilitate starting. The auxiliary electrode may take the form 
of a straight wire sealed through the wall. It is usually con- 
nected through a high resistance, for example, of the order of 
50,000 ohms to another electrode, which is either the other 
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main electrode or another auxiliary electrode near that main 
electrode. But in tubes of the type specified, trouble is par- 
ticularly liable to arise from the formation of a conducting 
deposit on the glass between the main electrode and the auxiliary 
electrode. The inventors found that this trouble can be avoided 
in a surprisingly simple manner. It is sufficient merely to 
surround the auxiliary electrode by a glass sheath springing 
from the wall of the tube, and extending nearly to that end 
of the auxiliary electrode which is in the neighbourhood of the 
main electrode, but not touching the auxiliary electrode at 
that end. A is the glass wall of the tube. B is a thermionic 
electrode supported near the end wall of the tube on the leads. 
C is a wire sealed through the glass wall near the end of the tube, 
the free end D acting as the auxiliary electrode. E is the glass 
sheath, according to the invention, joined to the wall and 
surrounding C, but out of contact with it at the free end D.— 
June 21st, 1934. 
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METALLURGY. 


411,398. January 18th, 1934.—MeTHops oF MAKING BrI- 
METALLIC ArRTiIcLES, A. H. Stevens, 5-9, Quality-court, 
Chancery-lane, London, W.C.2. 

This invention is reminiscent of the old Sheffield plate 
industry, but is put forward as being specially applicable to the 
manufacture of such articles as the ‘‘ bumpers ”’ of motor cars, 
which must have a strong resilieat body with a surface resistant 
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Fig. 2 





to corrosion. A billet is made up of a main body A of resilient 

steel and an anti-corrosive surfacing B with a strip of pure iron C 

between them to check the intermixture of the constituents of 

the spring and its covering when heated. The combined billet 
is rolled at a welding temperature and is deformed by rolling, 

as shown in Fig. 2. When it is sheared through the line D D 

each of the edges of the half plate is provided with a protective 

covering.—-June 7th, 1934. 

411,982. February 20th, 1933.—TReEaATING IRON AND STEEL TO 
IMPROVE THEIR HEAT-RESISTING AND/OR PHYSICAL 
Qvuatities, A. F. and N. Sainderichin, 2, Rue Chernovitz, 
Paris (Seine), France. 

‘Che invention consists in a process of treating iron and steel 
to improve their heat-resisting and/or physical qualities, accord- 
ing to which the object to be treated is submitted to tempera- 
tures varying from 650 deg. Cent. to 1150 deg. Cent. with a 
mixture of aluminium and/or magnesium, an inorganic carbide, 
sal ammoniac or equivalent and a chloride of chromium, the 
carbide thereby decomposing and its coastituents combining 
with the iron or steel. The objects of iron or steel are embedded 
in a mixture composed of finely divided aluminium and a carbide 
such as carborundum, also finely divided, with the addition to 
the mixture of anhydrous chromic chloride and sal ammoniac. 
Suitable proportions by weight for the mixture are :—Alumi- 
nium, 50; carborundum, 40; chromic chloride, 7; sal ammo- 
niac, 3. The objects are embedded in this mixture in a closed 
vessel and brought to a temperature of, say, 1150 deg. Cent., 
which is maintained from two to six hours. As a result of this 
treatment the carborundum decomposes into silicon and carbon, 
which, together with the aluminium and chromium, enter into 
combination or alloy with the iron, thereby rendering it heat- 
resisting to a high degree and improving its physical qualities. 
The object of the sal ammoniac is to expel the air enclosed in the 
mass during the heating process and any suitable equivalent 
may be substituted therefor, such as zine chloride or manganese 
chloride. The chromic chloride acts in particular as the agent of 
entrainment, dissociating at the temperatures to which it is 
submitted. In some cases magnesium may be substituted for 
or added to the aluminium. If magnesium is substituted for 
aluminium, the proportions of the mixture may be :—Mag- 
nesium, 50; carborundum, 40; chromic chloride, 7; sal 
ammoniac, 3. If, on the other hand, magnesium and aluminium 
are added, the 50 parts of aluminium specified in the mixture 
above may be replaced by 40 parts of aluminium and 10 parts 
of magnesium.—June 21st, 1934. 
$12,134. January 12th, 1¥34.—REvVERSIBLE Bask PLATE FOR 

CasTING STEEL INGoTs rn Movutps, H. Laudert, 12, Schul- 

strasse, Rheinhausen-Hochemmerich, Germany. 

Reversible base plates for casting steel ingots in moulds are 

known. These base plates are, however, says the inventor, open 

to the objection that the vents for the runner bricks, the stand 
pipe, and in conjunction therewith also the places for setting up 
the moulds are directly opposite one another. Consequently the 
plates must be considerably thicker. Moreover, even if made of 
greater thickness, the plates retain the very serious incon- 
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venience that, when reversed, the above-mentioned opposite, 
already very delicate portions of the plates cause flaws and 
fractures, These objections are said to be overcome by the 
double-sided base plate according to the invention. The base 
plate which, although made only slightly longer, can be used on 
both sides has channels in each surface. The channels in the one 
surface are slightly displaced with regard to the channels in the 
other surface, so that the recesses for the runner bricks and the 
stand pipe in conjunction with the places for setting up the 
moulds are not directly opposite on the upper and lower sides of 
the plate.—June 21st, 1934. 


MISCELLANEOUS. 


412,082. October 13th, 1933.—-BmretTaLtic ELemMeNT, Walter 
Stahel, of the Swiss Republic, of 117, Bruggerstrasse, 
Baden, Switzerland. 

For the releasing of electrical switching appliances use is 


frequently made of a bimetallic element—that is to say, a 
strip of bimetallic sheet which is clamped at one end. The 
object of the invention is to provide an improved form of 
bimetallic element. The bimetallic element A is clamped, 
with the superposed mica strip B, and the heating 
strip C arranged thereon, by means of insulated screws D, 
in the two metallic angle bars E and F, forming current supply 
members, and insulated from one another, these two angle 
members jointly forming a foot. Over the heating strip C 
is placed a further strip of insulation G made of mica, and the 
entire element is then surrounded with an asbestos covering 
H serving mainly for thermal insulation. The heating strip 
C, with its two insulating strips B and G, is placed longitudinally 
in loops over the bimetallic strip A, this being done either in 
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a@ rectangular end notch O therein, or through a rectangular 
aperture K in the neighbourhood of the end of the strip, so 
that the heating band is protected against lateral displace- 
ment. In order that the strip A may not be hindered from 
deflecting, it has, within the resistance loop, a certain amount 
of clearance K. When the strip A deflects, it pushes at a certain 
temperature against an abutment L, which is displaced, as a 
result of which a pawl can be mechanically released, or a contact 
be electrically closed or opened. The heating band C may be 
wound round the bimetallic strip A a number of times, In 
consequence of the possibility of connecting a whole packet of 
thin flexible resistance bands C in parallel, the new bimetallic 
element admits of being constructed for comparatively heavy 
eurrents.— June 21st, 1934. 


412,135. January 17th, 1934.--StarTING GEAR roR INTERNAL 
ComBusTION ENGINEs, The Fairey Aviation Company, 
Ltd., Cranford-lane, Hayes, Middlesex ; and A. G. Forsyth, 
Venlaw. 

It is possible that the worm wheel A used for starting an 
internal combustion engine may become damaged by the careless 
intermeshing of the worm B, especially so if the wheel is made of 
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a light aluminium casting. The inventors consequently ensure 
gentle engagement, as the worm slides into place by driving it 
initially by the round-nosed spring plunger C. When the worm 
has engaged with the wheel it is drawn forward, so that the 
splines D provide a positive drive and it is prevented from 
further axial movement by the shoulder E on the shaft.—-June 
21st, 1934. 


412,144. January 3lst, 1934.--GLass-BsuLB Type MERCURY 
Varour Rectirrers, The English Electric Company, 
Ltd., of Queen’s House, 28, Kingsway, London, W.C.2. 

The arrangement which forms the subject of this invention 
is a movably mounted are-starting device for mercury-vapour, 
glass-bulb rectifiers having a pivotally mounted ignition 
electrode, which, in its position of rest, dips into the cathode 
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mercury, and which is lifted out of the latter by an electro- 
magnet for the purpose of starting the arc. The drawing 
shows an ignition electrode A with its end B immersed in the 
mercury, and having an insulation tube C formed by a glass 
covering, the member A, and carrying a shield D under the 





armature E of the operating electro-magnet, and being the 
terminating flange of the upper end of the glass covering C. 


The upper portion of the glass flange is advantageously some- 
what wider than its lower portion in order that the point of 
articulation between the fork carrying the armature E and the 
ignition electrode may be adequately shielded from the are by the 
flange, and adequate protection is provided against the risk 
of the starting of an auxiliary are at this point.—June 21st, 
1934. 


412,148. February 19th, 1934.--Merat Vapour Recririers, 
The English Electric Company, Ltd., of Queen’s House, 
28, Kingsway, London, W.C.2. 

There are difficulties arising in glass-bulb mercury-vapour 
rectifiers (more particularly in those mounted on vehicles such 
as locomotives), in that the large quantity of comparatively 
heavy cathode mercury is bodily accelerated while the rectifier 
is in operation, so that this acceleration causes surges of cathode 
metal on the walls of the container. According to this invention 
the cathode insulator A is between the cathode container B 
(enclosing the cathode mercury ©) and the main vessel D, 
the container accommodating a cathode ring E which has an 
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inwardly extending protuberance, such as F or G. The floor H 
of the cathode container is provided with walls, such as J or K 
(for example, of quartz or iron) integral with the floor. The 
walls shown at K are straight and plain, but those indicated 
by J have at their upper edges flanged extensions L, which are 
immersed in the cathode mercury, and preferably downwardly 
inclined, and on which the mercury is uniformly retained when 
the rectifier is moved. Openings for the passage of the mercury 
are provided in the walls, adjacent to the floor of the cathode 
container. The baffles shown in section at J and K may be 
either straight transverse walls or concentric rings..-June 21st, 

934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d-c., desirous of haviny 
notices of meetings inserted in this column, are requested to note 
hat, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay TO WEDNESDAY, AUGUST 8TH. 

Inst. OF ELecTRICcCAL ENGINEERS: LONDON STUDENTS. 
Summer tour to Ruhr District of Northern Germany. Par- 
ticulars from Mr. T. 8. Smith, 51, Exeter-road, Welling, Kent. 

Fripay, AuGcustT 3lsT, TO SUNDAY, SEPTEMBER 9TH. 
-Visit to Second International Gas 
For papers and reports, 


Inst. or GAs ENGINEERS. 
Conference, Zirich and Swiss Tour. 
see page 97. 

Monbay, SEPTEMBER 3Rv, TO THURSDAY, SEPTEMBER 6TH. 

Inst. oF Metats.—-Annual Autumn Meeting, Manchester. 
For programme, see page 61, July 20th. 

Fripay TO MonpDAY, SEPTEMBER 2IsT TO SEPTEMBER 24TH. 

Assoc. oF SpectaL LIBRARIES AND INFORMATION BUREAUX. 

-Oxford. Programme, see page 10, July 6th. 








LAUNCHES AND TRIAL TRIPS. 


ATLANTIC Coast, twin-screw motor ship; built by Henry 
Robb, Ltd. Oilengines of Atlas-Diesel type ; trial trip, July 7th. 

JAGERSFONTEIN, twin-screw motor vessel; built by Nether- 
land Shipbuilding Company, Amsterdam, to the order of the 
Holland-Africa Line of The Hague ; launch, July 21st. 

Joun Doek, twin-screw tug; built by Harland and Wolff, 
Ltd., to the order of the South African Railways and Harbours ; 
dimensions, 145ft. by 32ft. by 16ft. Engines, triple-expansion ; 
constructed by the builders ; launch, July 26th. 


Har YwAN, single-screw steamer; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of the Chinese 
Government Purchasing Commission for the China Merchant 
Steam Navigation Co.; dimensions, 343ft. by 47}ft.; to carry 
passengers and cargo. Engines, triple-expansion ; pressure, 
200 lb. per square inch ; constructed by the builders; launch, 
July 27th. 

Dorset, twin-screw motor vessel; built by Workman, Clark 
(1928), Ltd., to the order of the Federal Steam Navigation 
Company, Ltd.; dimensions, 513ft.; to carry cargo and passen- 
gers. Oil engines, Sulzer type; constructed by Sulzer Bros., 
Winterthur ; launch, July 28th. 

Hampton Ferry, train ferry; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of the Southern Railway 
Company ; launch, July 30th. 








Works Epucation ScHEME.-On Wednesday, July 25th, 
Mr. George Guest, Deputy Director of Education for the City 
of Manchester, visited the school conducted at Park Works 
for the education of apprentices employed by Mather and 
Platt, Ltd., to address the boys on the occasion of the annual 
distribution of prizes. The chairman of the company, Mr. L. 
E. Mather, introducing Mr. Guest, gave a brief résumé of the 
work of the school, in which the teaching, carried on during 
working hours, is non-vocational in character throughout the 
early years of a boy’s apprenticeship, and only assumes a 
technical nature after boys gain practical experience in the 
technical works, and approach the stage of definite technical 
education or examination for an engineering degree. The 
experiment, which has been watched with great interest by 
education authorities, was started fifteen years ago. Three 
prizes—all provided by directors of the company—are given 
for each ‘‘ year,” in addition to a special prize for English and 





the ‘‘ Mather ” prize for all-round progress. 
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A Seven-Day Journal 


Li cotaiteesitie 
A Tanker Pooling Scheme. 


In a Journal note published in our issue of May Lith 
we referred to the inauguration on May 3rd of an 
international pooling scheme for oil tankers, which 
had been devised by the International Tanker 
Owners’ Association, Ltd. Last week the first general 
meeting of the Association was held in London under 
the chairmanship of Mr. H. T. Schierwater, and 
members of Council, representing Great Britain and 
seven Continental countries, were duly elected. In 
speaking of the activities of the Association, Mr. 
Schierwater said that since May 3rd the administra- 
tion of the Association’s affairs had presented no 
unforeseen difficulties, and had proceeded satisfac- 
torily and smoothly. Members were showing evidence 
of a whole-hearted desire to live up to the spirit of 
their obligations and contributions on the freights 
earned were being promptly paid. He reminded the 
members that the pool was the first international 
shipping rationalisation plan which had been brought 
to fruition, and he paid a tribute to the helpful spirit 
of co-operation which had been shown by the repre- 
sentatives of the owners from all the countries con- 
cerned, both during the preliminary discussions and 
since the incorporation of the Association. Besides 
six British representatives, there were four Italian, 
two German, one Dutch, six Norwegian, two French, 
two Swedish, and one Danish representative present 
at the meeting. 


The Reclamation of Rubber. 


Iv is perhaps not generally realised that in normal 
times the world use of reclaimed rubber is from 40 to 
50 per cent. of that of crude rubber. In view of this 
fact, it is of interest to record the amalgamation of 
the largest rubber reclaiming factory in Great 
Britain with the latest newcomer in the reclaiming 
field, and with this amalgamation the passing 
of an industry hitherto largely in the hands of 
American interests into entirely British ownership. 
The companies referred to are the Rubber Regenerat- 
ing Company, Ltd., of Trafford Park, Manchester, 
and the Thames Hard Rubber Corporation, Ltd., of 
Belvedere, Kent, with which is associated Kaycee, 
Ltd., of 147, Grosvenor-road, Westminster, S.W.1. 
The Rubber Regenerating Company, Ltd., whose 
works have been busily employed even during the 
recent slump in crude rubber, has for many years 
acted as the European agent for the Naugatuck 
Chemical Company, of America, and will continue 
to do so under the same executive management. The 
Thames Hard Rubber Company, Ltd., has success- 
fully developed the “solvent ’’ rubber-reclaiming 
patents for producing Kaycee reclaimed rubber, 
which during the past two years has established a 
strong position in the rubber market, not so much as 
a competitor of rubber reclaimed by alkali processes, 
but in new fields such as those for reclaiming tire 
rubber in which the conservation of the cotton element 
in waste tires is an advantage. The demand for 
solvent reclaimed rubber has been such that imme- 
diate steps are to be taken to manufacture it at the 
Trafford Park works of the Rubber Regenerating 
Company, Ltd., instead of at the Belvedere plant of 
the Thames Hard Rubber Corporation, Ltd. The 
Belvedere plant will in future be set apart for the 
manufacture of the solvent used in the Kaycee pro- 
cess, while certain new lines of rubber chemicals 
which the company controls will also be developed 
at that works. 


An Aircraft Museum. 


ONE of the most interesting portions of the Report 
of the Advisory Council of the Science Museum is that 
dealing with the aeronautics section. In describing 
the development of this section and the new exhibits 
recently added, the Council draws attention to the 
fact that a considerable number of the exhibits are on 
loan from the Imperial War Museum, and others 
from the Air Ministry. When the War Museum is 
moved to larger premises at Bethlem it is understood 
that the War Museum authorities may wish to with- 
draw their exhibits from the Science Museum collec- 
tion. The Council also states that it is understood 
that the Air Ministry contemplates the formation at 
some future date of a museum of its own, which will 
be specially arranged to illustrate the history of 
aviation. Such an action, the Report points out, 
would inevitably create three aviation exhibitions, 
each incomplete and in competition with each other. 
As all three collections would have to be maintained 
at the expense of the State, the Council is of the 
opinion that one historical and educative collection 
should be kept intact and developed. At present 
there is no doubt that the most complete collection 
for this purpose is that in the Science Museum. A 
similar state of things, we may point out, exists with 
regard to marine engineering exhibits and models 
illustrating the development of shipbuilding. With 
the recent opening of a Museum of Science and 
Industry at Newcastle-upon-Tyne, and with the 
creation of a National Maritime Museum at Green- 


neering and shipbuilding records, a similar problem 
to that relating to aircraft exhibits will arise, and will 
call for a co-ordination of museum activities if com- 
plete collections of really national interest are to be 
built up and maintained. 


London Passenger Transport Board. 


At the end of last week the London Passenger 
Transport Board published a provisional statement 
for the first financial year which ended on June 30th, 
1934. It shows that there is an estimated balance of 
revenue after meeting certain provisions or reserves 
of £4,778,782, and that after meeting prior charges 
there remains an estimated balance of revenue of 
£708,738, which is applicable to the payment of 
interest on the London Transport ‘‘C” stock at a 
rate of 3 per cent. The memorandum of the Board 
which forms part of the statement sets forth the duties 
and obligations of the Board under the London 
Passenger Transport Act of 1933 and the Interim 
Financial Arrangements Bill, which received Royal 
Assent last month. Particulars are given of the 
eighty-six undertakings which at the close of its first 
financial year had been transferred to the Board. At 
June 30th, 1934, eleven independent undertakings 
had still to be transferred to the Board, and in the case 
of others the amount of the consideration to be paid 
to the Board had not been finally determined. With 
regard to the undertakings of certain omnibus and 
coach proprietors to which the Board had refused 
consent, and was therefore required to purchase, 
negotiations had been concluded with fifty-seven of 
such proprietors, and their operations within the 
Board’s area transferred for agreed considerations in 
cash. In a further seven cases, mostly in outlying 
portions of the Board’s area, the transfer has been 
completed, but the consideration has not yet been 
determined. The accounts for the first financial year 
will be published as soon as the Board is in a position 
to do so. 


The Unemployment Figures. 


ACCORDING to a statement issued by the Ministry 
of Labour on Tuesday last, August 7th, it is esti- 
mated that on July 23rd, there were approximately 
10,136,000 insured persons aged 16-64 in employment 
in Great Britain, or 27,000 less than a month before, 
but 394,000 more than a year before. In most of the 
principal industries, which include engineering, ship- 
building, and ship-repairing, the manufacture of 
electrical apparatus, and shipping, the improvement 
shown in previous months was continued. Between 
June 25th and July 23rd there was a substantial 
increase in the number at work in the coal-mining 
industry. On the same date the numbers of un- 
employed persons on the registers of employment 
exchanges in Great Britain were 1,553,747 wholly 
unemployed, 492,872 temporarily stopped, and 
79,641 normally in casual employment, making a 
total of 2,126,260. This was 33,674 more than the 
number on the registers at June 25th, 1934, and 
315,915 less than a year before. The net increase as 
compared with a month ago is partly accounted for 
by workers—chiefly textile operatives—registering 
themselves as temporarily stopped during local 
holidays ; these totalled about 20,000. There was 
also a considerable increase in the number of un- 
employed boys and girls who had just left school in 
areas in which the school term ended before July 23rd. 


Oil from Coal. 


THE scope of the work which may be undertaken 
as the result of the reports, now before the Cabinet, 
of the four Commissioners appointed to tour the 
distressed areas was referred to by Colonel W. A. 
Bristow, the chairman of Low Temperature Carboni- 
sation, Ltd., at a meeting of stockholders held in 
London on Tuesday, July 3lst. A great deal of 
evidence, he said, had been laid before the Commis- 
sioners with regard to the greater development of low 
temperature carbonisation. He himself had given 
evidence, both in Scotland and Wales, and he had 
been urged to extend the advantages of the process 
to the coal industry in these centres. The company 
had capital for two more works now in the bank. 
The demand for smokeless fuel was 25 per cent. 
greater this summer than last, and the public, said 
Colonel Bristow, were becoming more “ smokeless- 
minded.” Seven Home Defence Squadrons of the 
R.A.F. used petrol from British coal, and eighty 
machines flew on it at the Hendon Air Pageant. The 
manufacture of oil engine fuel from coal was, he added, 
also going to be a large factor in the salvation of the 
coal industry. The company had made most satis- 
factory preliminary tests of oil from coal suitable 
for heavy-oil engines. The same subject was referred 
to by Sir Robert Horne, the chairman of the Great 
Western Railway Company, on Wednesday, August 
Ist, at a meeting of representatives of South Wales 
industry, held in Cardiff. Speaking of the establish- 
ment at Billingham of a process for the production of 
oil from coal by hydrogenation, Sir Robert said that 
if that were a success there were possibilities of 
similar operations taking place in South Wales. The 
low temperature carbonisation process was also coming 
to fruition. He ventured to suggest, very tentatively, 
that that particular operation should be tried out. 





wich, which will be incomplete without some engi- 





He believed it was going to be a success, and that they 








in South Wales should embark on that particular 
venture rather than enter into competition with the 
hydrogenation efforts in the North of England. Both 
these systems should go forward. There was also a 
great future for the use of pulverised coal, not only in 


land furnaces, but in ships’ boilers. Such installa- 
tions had not been sufficiently tried out. He believed 
that when they were we should see the coal industry. 
revive and once again become prosperous. 


Water Supply. 


On Tuesday, July 31st, the Water Supplies Emerg- 
ency Conference, appointed by the Ministry of Health, 
reviewed the general position with regard to water 
supplies, and reported that considering the scarcity 
of rain they were well maintained. According to 
information received from 221 of the larger under- 
takings, 190 report no serious shortage, either present 
or prospective. Replies received from 721 urban 
authorities with populations not exceeding 20,000, 
show that there is no serious shortage in 677 cases. 
Of the 510 Rural District Councils which have 
replied to the inquiries sent out, 260 report no serious 
shortage present or in prospect, 179 report shortage 
in some part of their district, while 71 fear a shortage 
if rain does not fall before the end of September. 
The engineering inspectors of the Ministry are con- 
tinuing to make special visits where desired. Per- 
manent schemes of improvement are in preparation 
for 38 urban and 180 rural areas. In all, 28 applica- 
tions have been received for special emergency powers, 
and new powers have already been granted in 17 
cases. Applications to participate in the £1,000,000 
grant have been received from 154 Rural District 
Councils, covering 846 parishes, for schemes of per- 
manent improvement, at an estimated total cost of 
£2,299,000. Grants have already been promised to 
68 Councils, covering 438 parishes, for water supply 
schemes, which, it is estimated, will cost £1,249,000. 
Recent rainstorms in the Metropolitan Water Board’s 
area have made it possible to abstract more water 
from the river Thames, but, failing continued-rain, the 
effect can only be looked upon as temporary.° 


The Late Mr. Hermann Glauert. 


As the result of an accident which occurred on 
Saturday last, the science of aerodynamics has 
received a severe blow by the death of Mr. Hermann 
Glauert, F.R.S., the principal scientific officer at the 
Royal Aircraft Establishment, Farnborough, and 
head of the Aerodynamics Department. Mr. Glauert 
was only forty-one years of age, and came to Farn- 
borough in 1916, with unusual school and university 
honours. He was born in Sheffield, and received 
his early education at the King Edward VII School 
in that city. On leaving school he went up to Trinity 
College, Cambridge, where he gained honours for his 
work in mathematics, physical optics, astronomy, 
and allied subjects. Since 1916 he had been engaged 
in aerodynamical research work at Farnborough, and 
his mathematical work had won for him an inter- 
national reputation. Only this year he was appointed 
head of the Aerodynamics Department, where he was 
the recognised leader of a team of workers in a field 
of research he had made by his original work 
peculiarly his own. He was made a Fellow of 
Trinity in 1920, and only a year or two ago he was 
elected a Fellow of the Royal Society. A frequent 
contributor to the ‘‘ Proceedings’’ of The Royal 
Society, the Journal of the Royal Aeronautical 
Society, and to the various reports and memoranda 
of the Aeronautical Research Committee, Mr. 
Glauert’s death at such an early age will come as a 
severe shock to his many scientific friends and 
collaborators at the Air Ministry, and those in the 
wider circles where his name and his work were known 
and valued. 


Brazilian Wireless Stations. 


AN important contract from the Brazilian Govern- 
ment was received in, London on August 3rd by the 
Marconi Company for the construction and installa- 
tion of nine wireless transmitting and receiving stations 
to provide a network of new telephone and telegraph 
services throughout Brazil. The stations will be 
operated by the Brazilian Post Office, and will 
link up all the States and the principal centres of 
the country, in many cases providing direct com- 
munication for the first time. Three stations will 
be erected on a common site at Rio de Janeiro, to 
work different services, two at Recife, and one each 
at Porto Alegre, Belem, Bahia, and Forteleza. The 
contract calls for the provision of three 2-kilowatt 
transmitters for both telegraph and telephone work- 
ing, one 2-kilowatt transmitter for telegraph working 
only, four 1-kilowatt transmitters for telegraph and 
telephone working, one 1-kilowatt transmitter for 
telegraph working only, and nine receiving installa- 
tions. Directional aerials will be used for both 
transmitting and receiving. All the apparatus will 
be designed and constructed at the Marconi Works, 
Chelmsford, Essex. The first stations are to be ready 
in ten months from August Ist, while the entire system 
is to be completed within eighteen months. In order 
to provide skilled personnel for the control of the 
stations, the Brazilian Government is arranging to 
send a number of operators to the Marconi College 
at Chelmsford, Essex, for training. 
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Cherbourg Harbour Works. 


No. I. 


one of the best known examples of an island break- 
water. Begun in 1784, its construction was con- 
tinued under Napoleon I., but it was not completed 
until 1858. Over 2} miles in length, it is built for the 
most part in a depth of about 42ft. at low water 
(Fig. 1). The breakwater is of composite construc- 
tion, a solid superstructure surmounting a rubble 
stone mound. The sheltered water area is over 2000 
of 


GARE MARITIME AND DEEP WATER Quay. 


HE new deep-water quay and gare maritime, 
which have been under construction at Cher- 
bourg since January, 1928, have now been completed 
and were inaugurated by the President of the 
Republic on July 30th, 1933, and the quay was 
named by him Quai de France. In the present 





mercial development of the port was approved, and 
the contract for the first section of the works was 
awarded to Messrs. Hersent et Cie. in 1923 at a cost 
of 23 million francs. These works, which were 
completed in 1927, comprise the following :— 


(1) The construction of a jetty, called the Jetée 
des Flamands, on the east side of the Petite Rade, 
or inner harbour, leaving an opening between its 
extremity and the head of the Jetée du Homet of 
500 m. 

(2) The construction of a mole, having a berth- 
ing length of 600 m., on the east side of the entrance 
to the old commercial port. 

(3) The dredging of the sea bed on the east side 
of the mole to —5-Qm. 
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“Tre Encincen” 


important works, which will bring about a radical 
change in the method of dealing with Trans- 
atlantic passenger traffic at Cherbourg, a trade which 
since‘the beginning of the present century has attained 
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FIG. 2—CROSS SECTION OF JETTY 

very large dimensions. The geographical situation of 
Cherbourg offers advantages which are not confined 
to its importance as a naval station, although, until 
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Fic. 3—CrROSS SECTION OF MOLE 


the beginning of the present century, its sea-borne 
trade was of relatively small importance. The great 


breakwater across the wide but comparatively shallow 





bay forming Cherbourg harbour and roadstead is 


FiG. 1—CHERBOURG HARBOUR AND ROADSTEAD 


this is of sufficient depth for large vessels. The two 
entrances on the east and west are between the break- 
water ends and islands which are themselves joined 
to the mainland by breakwater walls. 

The Transatlantic passenger traffic of Cherbourg, 
as we have said, began to be of importance only at 
the end of the nineteenth century, since when it has 
developed rapidly. In 1901 300 vessels landed or 
embarked 18,000 passengers; in 1926, 70 liners, 
belonging to eleven distinct companies, made a total 
of 816 calls, landing or embarking 187,000 passengers ; 


@ 


(4) The equipment of the east face of the mole 
for the berthing of passenger tenders serving Trans- 
atlantic liners. 


As will be seen from the description that follows, 
the scope of this programme of works was materially 
altered before its competion. 


JETEE DES FLAMANDS. 


The jetty is situated in a position of comparative 
shelter in the roadstead, and consists of a rubble 














Fic. 4—JETEE DES 


and in 1928 the total was increased to over 203,000 
passengers ; in 1930, 946 liners called at Cherbourg 
to land or embark passengers. Hitherto liners have 
embarked and disembarked passengers when lying 
at anchor in the Grande Rade, transit to and from the 
shore being effected by small passenger tenders. 
In 1912 projects for the improvement of the harbour 
accommodation intended for commercial purposes 
were studied, but little had been effected before the 
outbreak of the Great War in 1914. In 1917 the 
Homet Jetty was equipped for the unloading of sea- 











FLAMANDS FROM THE SOUTH-EAST 


mound deposited on the sea bed, the depth varying 
from 3 m. to 8 m. below low water zero* (see plan, 
Fig. 1). The rubble consists of stones up to 500 kilos. 
weight, and the mound is 8 m. in width at the base 
of the superstructure. The mound is protected on 
both the outer and inner faces by natural stones of 
from 500 kilos. to 12,000 kilos. weight. It is founded 





* The zero vebersed to in this artidle and shown on the sections 
is the zero des cartes marines and is approximately the level of 
the lowest equinoctial re | tides. Extreme high water of 
equinoctial spring tides is about 7:15m. above zero. High 





borne coal. In 1921 a revised scheme for the com- 


water ordinary spring tides is about -} 6-30 m. 
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directly on the natural sea bed, except at the jetty 
head, where dredging was carried down to rock level 
at —11-0 m. before the deposition of the rubble 
took place. The superstructure is formed of two super- 
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Fic. 5-ELEVATION AND PLAN OF CAISSON 


imposed rows of cement concrete blocks, weighing 
about 40 tons each, placed in position by a floating 





crane. The blocks are founded at the level of + 1-5 m. 


The rubble stone faces of the mole were formed with| by 0-4 m., driven down to rock level at about 


slopes of 1: 1 on the eastern and western sides and 


—13-0. Between the dolphins three rows of similar 


13:1 at the northern end. The hearting of the | reinforced concrete piles were driven for the purpose 
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FIG. 6—-GENERAL PLAN OF 


rubble consists of stones up to 500 kilos. weight, the 
outer face being of stones up to 1000 kilos. The clay 
backing of the rubble ensures water-tightness to the 








DEEP WATER QUAY No. I 


of supporting a reinforced concrete deck (Fig. 3). 
Before the completion of these works, it was 
realised that the mole, when completed, would be 


sand filling of the mole which was deposited partly | insufficient to meet the requirements of the shipping 


Caisson 


Channel to old Inner Harbour 





Roundhead 








Small Stones | 
Gravel 


A. THROUGH PILED DOLPHIN. 


THe Enorcee”’ 


Fic. 7—-SECTIONS, 






8. MIDWAY BETWEEN DOLPHINS. 










—> \ 











2-00 
aterway- 5-00 , ee 
ig b. Temporary 
wk. ¢. Pilea, 4 ! 0 ut aH Ory Dock 
, arercmreyrcnry G72 mag 14-00) toma ~~ SITE PLAN. 
[820|. 1200 | 2500 
0. AT PILING BETWEEN GROUPS PART ELEVATION - NORTH END WALL 0 10 20 30 40 
OF DOLPHINS. OF MOLE 7, 
Scale Metres 
@ 
ELEVATION AND SITE PLAN OF DEEP WATER QUAY 
from hopper barges and partly by pumping the| companies, which demanded facilities for direct 


and will ultimately be capped by in situ concrete 
masonry with deck level at + 7-5 m. (Figs. 2 and 4). 
MOLE. 
The mole as originally designed was constructed 
of sand fill from the dredgings, protected on both the 


dredged material. Before the deposit of the rubble 
face on the eastern side of the mole, the sea bed under 
and in front of it was dredged to —5-0 m. 

The original scheme provided for the construction 
of piled work on the east side of the mole to form a 


landing and embarkation of passengers if their 
Transatlantic vessels were to continue to make use 
of Cherbourg as their principal French port. 

The port authorities accordingly decided radically 
to change the design of the east side of the mole, and 

















Fic. 8—-DEEP WATER QUAY IN COURSE OF 


east and west sides, and at the seaward end by rock 
rubble, stones and clay deposited in stepped masses, 
as shown in Fig. 3. The rubble mounds were sur- 
mounted by a low wall of concrete blocks and masonry. 

















Fic. 10—VIEW 


CONSTRUCTION 


wharf at which the passenger tenders might lie when 
embarking or disembarking passengers. 
comprised a series of dolphins, each formed of a group 
of twelve or fifteen reinforced concrete piles, 0:4 m. 


The piling 


FiG. 9—FORMS FOR CONCRETING WORKING CHAMBER OF 





A CAISSON? 











BENEATH PLATFORM BEHIND CAISSONS 


to proceed with the construction of a deep-water 
quay concurrently with the erection on the surface 
of the mole of a maritime railway station equipped 
with the most modern appliances for the convenience 
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on the sea bed at level —5-0. At that stage the 
caisson had a total height of 16m. The super- 
structure of the caisson wall, bringing the total 


of passenger traffic. This decision was taken when 
practically all the reinforced concrete piles for the 
proposed wharf had been driven, but before the 
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FiG. 11—PLANT EMPLOYED FOR SINKING CAISSONS 





height of the wall up to about 21-8 m., was added as 


construction of the reinforced concrete deck had 
sinking proceeded. Each caisson is divided into 


been begun. The contract for the deep-water quay 
was awarded to La Societé Christiani et Nielsen, of 
Hamburg and Paris, as a part of the scheme of 
German reparations under the Dawes plan, and work 
was begun by that firm in February, 1928. The 
Gare Maritime was also constructed by Christiani 
et Nielsen, of Paris, but under the terms of an 
ordinary contract. We describe hereunder the con- 
struction of these works, now completed, and in a 
subsequent article we shall give an account of the 
further extensions, begun in 1930, and now more 
than half completed, comprising two additional 
deep-water quays and reclamation work. 


GENERAL ARRANGEMENT. 
+780 


SECTION THRO’ 
QUAY WALL. Fir Poles 


80 mm. 


THE NEw DEEP-WATER Quay. 

The deep-water quay, recently completed, is 620 m. 
in length, and is a continuous structure comprising 
two parts : 

(a) The reinforced concrete caissons, which form 
the continuous wall proper, and 

(6) The reinforced concrete decking between the 
caisson wall and the surface of the original mole 
mound. 


There are twenty caissons, of which nineteen are 
constructed to the same dimensions, namely, 33 m. 
long and 6-2 m. wide (Figs. 5 andj7). The remaining 
caisson is of shorter length, and was employed in 
the construction of the north section of the wall. 
All the caissons are of reinforced concrete and were 
sunk by compressed air to a level of —14-0, or 
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twenty square compartments by means of nine equi- 
distant cross walls and one longitudinal wall. The 























FiG. 12 STEEL GIRDERS FOR SHUTTERING OF PLATFORM 


approximately Im. below the level of the rock, | cross walls extend up to the upper edge of the caisson, 
and were afterwards filled with mass concrete.| 16m. above the cutting edge, but the longitudinal 
Sinking began after each caisson had been grounded! wall stops short at 8-5m. above the cutting edge 
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(see Fig. 5). There are four air shafts giving 
access to the working chamber at the bottom of 
the caisson. Two cross openings (seen in Figs. 5 
and 7), each 3-15 m. wide and 5 m. high, are formed 
in each caisson in order that the water surface may 
be maintained at the same level, both behind and 
in front of the wall. The lower edge of the opening 
is at 9 m. above the cutting edge. The superstructure 
of the quay wall, extending from level +-2-0 to the 
coping level of + 7-80, is of mass concrete faced with 
artificial stone blocks and coped with granite. 


CONSTRUCTION AND SINKING OF CAISSONS. 


In order to carry out the construction of the 
reinforced concrete caissons, it was necessary to 
build a small temporary dry dock in which two 
caissons could be fabricated simultaneously. This 
dry dock was constructed of steel sheet piling on 
a site adjoining the southern end of the quay wall. 
In this dock, which can be seen in the view, Fig. 8, 
the caissons were built up to a height of 8-5m. 
from the cutting edge. They were then floated out 
and brought alongside a temporary jetty, where the 
walls were raised to a height of 11-5 m. At that stage 
they were sunk by the addition of water ballast 
and grounded on a prepared bed (at —4-:0m.) 
alongside the jetty. The walls of the caisson were 
then raised to 16m. height, and at this stage the 
structure was ready for towing to the permanent 
site, where it was sunk and grounded at level —5-0. 
Thereafter, sinking and the addition of the super- 
structure proceeded as before described. The total 
weight of a caisson, 16m. in height, at the time it 
was towed to the final site, was 1700 tons, and the 


draught of the structure 9-75m. The principal 
temporary works are indicated in the plan, 
Fig. 6. 


The material excavated in the working chamber 
of the caisson was hoisted and passed through the 
spoil locks in the usual way. All the excavated 
material was discharged into the sea on the outer 
face of the caissons with the object of forming a 
bank of material which would counterbalance the 
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tendency of the caissons in sinking to move outwards 
towards the berth. On completion of the sinking 
the material so dumped in front of the caissons was 
removed by dredging. The general arrangement of 
the plant employed in sinking will be clear by reference 
to Fig. 11. 

Views of the caissons taken at various stages during 
the sinking operations are reproduced on page 138. 
Fig. 10 shows the concreting of the working chamber 
of @ caisson in the dry dock. 

The caissons are formed with the vertical faces 
at the ends recessed, leaving a double wedge-shaped 
space between adjoining caissons, which was filled 
with mass concrete after they had been sunk. During 
the sinking of the caisson the transverse openings 
already mentioned were closed by timber panels 
reinforced by steel sections, and having caulked 
joints. These panels were removed by divers after 
the caisson had been sunk. The building of the 
concrete and masonry superstructure of the caisson, 
after sinking, to a total height of 5-8 m., was carried 
out with timber and steel shuttering. 

The mass concrete for filling the caissons and in 
the superstructure contained 10 per cent. by volume 
of large stones. The materials required for building 
one caisson, of 33 m. length, include 555 cubic metres 
of reinforced concrete, 75 tons of reinforcing steel, 
74 tons of steel in the cutting edge, 2600 cubie metres 
of mass concrete, and 1000 tons of large stones. 


The peculiar design of the quay wall with an 
open space behind it, reduces the overturning 
moment to about one-fifth of that which would be 
applicable to a wall wholly filled up at the back. 
The substantial and heavily reinforced deck between 
the caissons and the rubble mound provides the 
necessary strutting. The design of the wall is, in 
principle, though not in details, somewhat similar 
to that of the western portion of the new deep-water 
quay at Southampton, which was described in our 
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issue of July 7th, 1933. It will be remembered 
that provision is made for a free water space at the 
back of the monoliths in the Southampton design. 


DECKING. 


The reinforced conerete decking. behind the 
caisson wall covering the space between the latter 
and the top of the rubble mounds, is about 16m. 
in width, and is carried by the piles of thirty-one 
dolphins arranged in seven groups and by rows 
of piles between the groups, as shown in Figs. 7 and 
10. The surface of the concrete decking is finished 
1m. below the final quay surface, and carries filling 
material of that depth. The decking was designed 
for a load of 5 tons per square metre. Its construction 
is indicated in the fourth view on page 138. The con- 
struction of the decking was commenced before sink- 
ing the caissons, in order to accelerate the progress of 
the work, and also to provide a suitable platform 
for convenience of working during the sinking opera- 
tions. A still more important reason for the decision 
to construct the permanent decking in advance of 
the operations of sinking was that, if the previously 
existing reinforced concrete piles had been used to 
support temporary staging, there would have been 
some lack of rigidity in the structure, whereas the 


construction of the permanent heavy concrete plat- 
form rigidly bound together the long and otherwise 
insufficiently supported piles. The concrete employed 
in the construction of the deck and beams is a mixture 
of 400 kilos. of Portland cement, 0-4 cubic metre 
sand, and 0-8 cubic metre stone. The shuttering 
for the decking was, for the most part, carried on 
heavy steel girders spanning the spaces between the 
dolphins and between the latter and the top of the 
rubble stone slope (see Fig. 12). These girders 
proved sufficiently rigid to withstand wave action 
in bad weather. 
FENDERS. 

The provisions for fendering the quay faces 
adopted for the new works at Cherbourg are of 
much interest, and are shown in Fig. 13. As in the 
case of the new quay at Southampton, no fixed 
fenders are provided, but floating fenders in the form 
of cylindrical bundles of fascines are moored at 
intervals to the quay wall. The fenders are somewhat 
similar to those at Southampton, which we described 
in our issue of July 7th, 1933. Each fender is 3-5 m. 
long and 1-45m. in overall diameter. The details 
are clearly shown in the figure. 





(To be continued.) 


The Venturi Flume. 
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NOR the practical application of the flume, know- 
ledge of the total loss of head is essential. The 
loss of head is the sum of the frictional loss, impact 
loss, loss in eddies and waves, and under free discharge 
conditions, the dissipation of energy in the hydraulic 
jump. 

In the range of turbulent flow, the head 
(d,,—dgq) is very small, and does not exceed 7 to 8 per 
cent. of the upstream depth. For rapid flow and 
particularly free discharge, the loss increases and is 
closely connected to the type of jump occurring in 
the outlet. 

The chief problem of the free discharging flume is : 


Heap Losses. 


loss 


What is the highest possible downstream level 
that can be obtained for a certain rate of flow, 
without influencing the upstream depth ? 


The state which fulfils the above condition 
termed the “limit of free discharge.’ and Indian 
publications refer to the ratio of the downstream 
to the upstream depth, occurring with the “ limit 
of free discharge,” as the ‘* modular limit.’’ The 
modular limit has been the subject of extensive 
research among engineers in India, and from their 
results it would appear that mainly the geometrical 
features of the design, such as the length of the throat, 
divergeney of the outlet, and width ratio, decide 
the value of the modular limit, and that the smallest 
losses occur with a flume in which the length of 
the throat is at least twice the maximum upstream 
depth. This is a generalisation that can be used as 
a rule of thumb, but in the following paragraphs 
it will be shown that there are other factors of equal 
importance. Certainly, the geometrical dimensions 
of the flume will influence the modular limit, but the 
hydraulic phenomena must also be considered. 

The following summarises the results of the author's 
investigations in this matter :— 


Is 


(1) The loss of head between the levels upstream 
and downstream of the Venturi flume for the 
* limit of free discharge ” is in the order of 7 to 8 
per cent. of the upstream depth, when the jump 
is of the undulatory type. The undulatory jump 
occurs in the divergent outlet when in the throat 
the critical depth has been reached, and the water 
level towards the outlet of the throat has the 
tendency to rise. 

(2) If the jump for the limiting condition of 
free discharge has a complete surface roll—in 
which case it is not followed by further waves, 
but a comparatively smooth downstream level— 
the head losses may be 25 per cent. or more. A 
jump with a complete surface roll will occur in the 
divergent outlet if the water level drops throughout 
the whole length of the throat. Near to the outlet 
of the throat the water level may be below the 
critical depth, but as long as the level has the 
tendency to drop further, reaching a minimum 
in the divergent section of the flume, the jump will 
have a surface roll. 

In Fig. 8 the depth ratio dz/d, has been plotted 
against the upstream depth d,. For the undulatory 
jump, the three Venturi flumes have a common 
curve dropping slightly from 0-93 to 0:91, with 
increasing depths. The curves for flume | and flume 
2 break away when the jump with a complete surface 
roll occurs and for a small increase in the upstream 








depth dy, the ratio of da/d, changes abruptly. The 


test results seem to indicate that the maxiniuim loss 
for the limit of free discharge is 33 per cent., but 
further tests are necessary to confirm this. 

Reverting to the statement that the length of the 
throat should be twice the maximum upstream 
depth, it is seen from Fig. 8, and also from the follow- 
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ing table, that this is definitely not the only deciding 
factor :— 


TABLE [V.—Maz. Upstream Depth for the Limit of Free Discharge 
and 8 per Cent. Head Loss. 

| : bins } ee 

Approx. max. 


Flume No. | Width ratio. | Throat length. | upstream depth 
| 





for 8% head loss. 
1 0-394 | 12-7cems. | 15 ems. 
2 0-397 50°8 ,, | 20 
3 0-533 | 50-8 ,, | 32 CS, 
4 0-293 | 6-3 ,, } i oe 
| 


This table shows that the increase for flume 2 
with four times the throat length of flume 1—the 
other dimensions being identical——is not very marked. 
On the other hand, the figures for flumes 2 to 4, 
having the same throat length, but different width 
ratios, indicate that the latter is an important factor. 
It is regarded, therefore, that besides the hydraulic 
features previously mentioned, the throat length, 
shape, and length of inlet and outlet, and width ratio, 
are important factors that govern the loss of head. 
The test results obtained by the author concerning 
the small loss of head that occurs with the undulatory 
jump are confirmed in a mathematical investigation 
by C. C. Inglis (l.c.), who found that 94 per cent. 
of the upstream depth could be recovered, but 
thought this was only possible if the divergent outlet 
had one particular length for one upstream depth. 
In the case of the undulatory jump, rollers on the 
bed of the flume have been observed,!? which rotate 
and have a scouring effect. Further, it was noticed 
that the undulatory jump has not the same stability 


12 8ee also J. Einwachter, Wehre und Sohlenabstiirze, 


as the jump with a complete surface roll, and this 
on occasions may influence the accuracy of the 
measurement. Taking into account all these points, 
it is questionable if it is better to concentrate on 
obtaining a high modular limit at the possible 
expense of accuracy. An almost negligible loss of 
head is a most desirable feature, but with measuring 
devices, accuracy and reliability must always be 
among the first considerations. 


E.—MEANING AND SIGNIFICANCE OF THE FLOW 
CRITERIA. 

(a) Function of the Flow Criteria.—The article 
would not be complete if it did not refer to the 
importance of the flow criteria known as Reynolds, 
Froude, and Boussinesq numbers. These numbers 
have been adopted by many branches of engineering, 
but their merits do not appear to be fuily recognised 
in general hydraulic practice. 

The primary object of the flow criteria is to account 
for certain features of fluid flow which, at the present 
state of our knowledge, cannot be included in the 
fundamental equations, e.g., the Bernoulli law. 
There are equations which include, for instance, the 
viscosity, but their validity is often limited only to 
one type of flow. 

The method of analysis using the Reynolds, 
Boussinesq and Froude numbers is very simple, and 
consists mainly in plotting the hydraulic coefficient, 
e.g., the discharge coefficient, against the correlated 
value of the dimensionless quantities, both being 
determined from the test results. Curves obtained 
by connecting points representing similar arrange- 
ments or conditions will indicate certain functional 
relations between the coefficient and the dimension- 
less quantities. In certain ranges the hydraulic 
coefficient may be the function of one variable only, 
e.g., the Reynolds number, and in another region 
of flow it may he related to two variables, say, the 
Reynolds and Boussinesq numbers, resulting in a 
rather complicated function. 

Professor Osborne Reynolds developed in his 
paper entitled ‘* An Experimental Investigation of 
the Circumstances which Determine Whether the 
Motion of Water shall be Direct or Sinuous, and of 
the Law of Resistance in Parallel Channels,” two 
characteristic features of dimensionless quantities. 
He expressed the frictional loss by a more general 
equation'* than the well-known Chézy formula, 
and one term in this equation was later called the 
‘* Reynolds number ”’ in his honour. Reynolds also 
established : 


vd 


“= 2000 (26) 


v 
as a critical value separating laminar from turbulent 
flow, two types of flow which obey two different 
laws for frictional losses. 

Further knowledge regarding the application of 
dimensionless quantities is due to the late Sir T. KE. 
Stanton and J. R. Pannell,!* both of the N.P.L. 

Plotting the frictional coefficient against the Rey- 
nolds number, they obtained a single curve for 
different pipe sizes, velocities, and viscosities. By 
using air, water, and oil, a wide range of viscosities 
was covered. The results of the investigations of 
Stanton and Pannell gave support to the law of 
similarity or the model law. This states that the same 
hydraulic coefficient will be obtained for geometrically 
similar models, provided all the flow criteria applic- 
able to the particular range of flow have respectively 
the same numerical values, although the different 
factors, e.g., velocity, viscosity, and length, &c., 
may differ. 

On the basis of the previous paragraphs, the mean- 
ing and function of the flow criteria may be sum- 
marised as follows :— 

(1) For the different types of flow the hydraulic 
coefficient, e.g., the coefficient of discharge, can be 
expressed as a function of dimensionless « juantities, 
the Reynolds, Boussinesq, and Froude numbers. 

(2) ‘‘ Critical’ numbers of these dimensionless 
quantities serve to distinguish the different types 
of flow and indicate the validity and limits of the 
laws as established under (1). 

(3) Model tests can be applied to determine the 


13 ** Phil. Trans.,’’ Roy. Soc., Vol. 174 (1883), pp. 935-982. 
14 Q. Reynolds developed the following equation :— 

D3. D \nx 

in which n= 1.723 for the range of turbulent flow. For the other 
notations reference is made to the original paper. It does not 
appear to be generally known that this equation is very similer 
to the equations for the pressure drop in pipe lines as developed 
by H. Blasius, and improved by Ch. H. Lees and other investi- 
gators. The relation given by Blasius is : 

const.  / v*y 


(° > i d ; 2q¢ 
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From Reynolds’ equation we obtain : 


A 


h 


2 vd\id py d\ 1-723 
h aby ge: 4 const. (““) 
yXv\vJ7e v 
or 
const. I vy 
h 


i Ca d2q 

\v 

16 The numerical value is nowadays given as 2300 (see L. 
Schiller, Forschungsarbeiten V.D.I., No. 248, Berlin, 1922. 

16 “ Similarity of Motion in Relation to the Surface Friction 
of Fluids,” ‘“ Phil. Trans.,” Roy. Soc., Vol. 214 (i914), pp. 
199-224. 





Miinchen und Berlin, 1930. 
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hydraulic coefticients of large plants, provided 
geometrical and hydraulic similarity is maintained. 
(6) The Calculation of the Reynolds, Boussinesq, 
and Froude Numbers.—The meaning of the Rey- 
nolds, Boussinesq, and Froude numbers for the flow 
of water through the Venturi flume may be better 
understood by investigating some of the numerical 
values of the test results. To illustrate the different 


dimensionless quantities as the Reynolds, Boussinesq, 
and Froude numbers can give general relations cover- 
ing wide ranges of flow conditions. 

As shown in the beginning of this section, certain 
“critical > numbers distinguish the different types of 
flow. Furthermore, a critical number has been estab- 
lished which is related to the type of jump occurring 
in the outlet of the flume and to the energy dissipated 








of the Venturi flume has been calculated from 
results of tests by P. 8. Wilson and C. A. Wright,!? 
and given in Table VI. 

The critical Froude number for free discharge for 
a channel width of 2ft. and a throat width of 8in. is 


K=0-181. 


For the long-throated Venturi No. 1, the values 


TABLE V.—Reynolds, Froude, and Boussinesg Numbers. Flume No.1. Free Discharge. 

















| | 
1 2 | 3 4 5 | 6 7 | 8 | 9 10 1 
Test No. | ; bad. Us. d3+# bs | rg. d3. Usr3- | e°. v- 

SUANO. | Cms.3/sec. Cms.?_ | Cms./sec. Cms. | Cms. | Oms Cms.*/sec. deg. Cent. , Cms.?/sec. Res. 
173 46,843 | 333-7 | 140-4 33°25 10-04 | 27-09 1409 | )=—-.20-2 0-01002 | 140,650 
167 | | 46,652 329-3) | 141-7 32-90 10-01 26°75 1418 | 20-0 0-01007 140,850 

60b | 44,188 319-0 | 138-5 32-05 9-95 25-89 1378 19-5 0-01020 135,100 

60¢c 39,342 295-2 | «(133-3 30-15 9-79 24-00 1305 | 19°5 0-01020 127,940 

29a 34,607 271-8 | 127-3 | 28-25 9-62 | 22-10 1225 18-8 0-01042 117,520 
166 | = 30,268 | 248-1 122-0 | 26-34 9-42 | 20-20 1149 20-0 0-01007 114,120 
74 | 23,144 | 204-5 113-2 | 22-81 8-97 | 16-68 1015 20-2 0-01002 101,330 
156 20,276 | 186-0. | 109-0 | 21-30 8-73 | 15-18 951-6 20-0 0-01007 94,500 

86 || «17,808 | 166-6 | 103-9 | 19-73 8-44 13-61 876-9 | 21-5 0-00971 90,310 
192 | 13,353 | 137-6 | 97-04 | 17-36 7:93 11-25 769-5 | 20-2 0-01002 76,790 
M87. fe BBSSB |) BI) |. 97-17]. 17988 7-92 11-21 769-6 | 20-2 | 0-01002 76,800 
199 | 9,688 | 109-0 | 88-87 | 15-02 | 7-26 8-91 | 645-2 | 20-2 | 0-01002 64,390 

62a | 9,671 | 108-8 88°88 | 15-01 | 7-25 8-90 | 644-4 19°5 0-01020 63,170 
215 | 5,492 73-38 74-84 | 12-11 | 6-06 6-00 453-5 | 20-2 0-01002 45,260 
211 | =~ 5,490 73-38 74-81 | 12-11 | 6-06 6-00 453-3 | 20-2 0-01002 45,240 
232 4,757 66-04 | 72-03 | 1-51 | 5-74 5-40 413-5 | 19-8 001013 40,810 

) ' j ‘ 


calculations, test results in the free discharge range 
of flume No. 1 (see also Table I ante) will be used. 

The Reynolds, Boussinesy, and Froude numbers 
are derived from the following equations :— 





vr 
Re= (27) 
y 
% 
Bou=—— (28) 
Vor 
“ 
— (29) 
Vad 
in which the mean hydraulic radius is defined as 
’ 2 < area of water stream 2bd (30) 
wetted perimeter § 2d+6 c¥ 


In Table V the calculations necessary to determine 
the Reynolds, Froude, and Boussinesq numbers are 
given step by step. First the mean average velocity 
v3, common to the three equations, is obtained by 
dividing the measured rate of flow Q by the cross 
section 6, d, of the stream at the tapping point d, 
in the throat. 

The mean hydraulic radius is equal to 





 Rbpd 
"33 d,+b, 


and sunplifying to reduce to one operation (we have 
6, d; in column 3), 
b, d, 
r3= -— 
d,+0-5 6b, 

The values for d;+0-5 6, are calculated from 
. Table I, columns 4 and 7. 

The numerator of the Reynolds number is given 
in coiumn 8. After dividing by the kinematic vis- 
cosity v (column 10), taken from a table of physical 
constants for the different temperatures observed 
(column 9), the Reynolds number for the section of 
tapping d; is obtained. 

The values F,; and Bou, are given in columns 13 
and 15 respectively. Similarly, F, and Bou, related 
to the section of the upstream tapping d, have been 
obtained from the test results as given in Table I. 

For test No. 215, 7; and d, have approximately the 
same value, and F, and Bou, are similar. For test 
No. 173, however, F,; and Bou, differ by about 65 per 
cent., due to the large variation between the depth 
d, and the mean hydraulic radius 13. 

The different factors of the Reynolds, Boussinesq, 
and Froude numbers are observed to vary over the 
following ranges :—The velocity, 2-1; the depth, 
4-1; the mean hydraulic radius, 2-1; whilst the 
viscosity remains more or less constant. The Rey- 
nolds number covers a range 7-2; the Boussinesq 
number, 3-2; and the Froude number alters only 
12 per cent. 

(c) Selected Application of the Flow Criteria.—Im- 
portant relations for simplifying the presentation of 
the Venturi flume coefficients and for defining the 
critical values that separate the different states of 
flow have been discussed in the article on ‘‘ Non- 
Uniform Flow of Water,” l.c., and it is not considered 
necessary to repeat them here. 

Referring to Figs. 6 and 7, Section C, ante, in which 
the coefficients C and C’ are plotted against the rate 
of flow Q, we can now criticise this procedure from the 
point of view developed in this section. As a basis, 
Q is not satisfactory, as it does not indicate the simple 
linear relationship that exists in the range of rapid 
flow between the coefficient C and the Boussinesq 
number. There is no possibility of distinguishing the 
different ranges of laminar, turbulent, and rapid flow, 
and, furthermore, any result obtained from model 
tests based on the quantity Q for application to a 
large-scale flume may be misleading. The same 


objection can be made against any other basis, such 
as the differential head, the upstream depth, &c., in 
which all the features that govern the flow are not 


for the ** limit of free discharge.’ The results of the 
author regarding critical numbers in the range of 
rapid flow are: 

(1) The critical Boussinesq number serves to dis- 
tinguish between turbulent flow and rapid flow. 
When related to the throat, it is equal to unity, 
and when related to the upstream section is given 


by 
2\3/2 
rou (2)"*2 


(2) The critical Froude number characterises free 


| | 
Venturi| Test 


Width | Throat | 
No. No. | ratio, | length, Q, 
| 63/6. | inches. |  cusecs. 
1 12 0-333 24 0-939 | 
22 1-651 | 
31 2-15 
38 3-38 
47 4-66 | 
54 5-99 | 
57 7-41 
2 17 | 0-333 s 0-795 | 
28 1-305 | 
37 2-19 
46 3°33 | 
52 | 4-52 
58 | 5-83 
63 7-00 | 
67 8°67 


discharge and referred to the upstream section is 


z 2\°/2b 
F=(5) °# 


b, 
(3) For the “limit of free discharge” (see 
Section D), the head loss will be about 8 per cent. 
if the Boussinesq number upstream is smaller than 


3/, 
0-92 (3) r 
b 


and the loss will be more than 20 per cent. when the 
Boussinesq number exceeds 


: 
(3) 





| 
| 





TABLE VI.—F ree Discharging Venturi Flumes.— Test Results by P. S. Wilson and C. A. Wright. 























12 13 14 15 16 ( 17 
Vg dg. 5 Vg T- | ; 

Cims,/sec. Fs Cms./sec. | Boug. | Fy. Bou, 
163-0 0-861 99-2 1-415 | 0-222 | 0-286 
162-0 0-874 99-1 | 1-429 | 0-222 | 0-286 
159-4 0-869 98-8 1-402 | 0-223 | 0-282 
153-5 0-868 98-0 1-360 | 0-220 | 0-272 
147-2 0-864 97-2 1-310 0-219 0-264 
140-7 0-867 96-1 1-270 0-218 0-255 
127°9 0-885 93-8 1-206 0-217 0-241 
122-1 0-892 92-6 1-177 0-217 0-235 
115-5 0-900 91-0 1-141 0-216 0+227 
105-0 0-924 88-2 1-100 0-215 0-216 
104°8 0-927 88-1 1-103 0-215 0-216 
93°5 0-950 84-4 1-052 | 0-216 | 0-206 
93-5 0-950 84-4 1-052 | 0-215 | 0-205 
76:7 0-975 77-1 0-971 | 0-211 | 0-187 
76°7 | O-975 | 177-1 0-970 | O-211 | 0-187 
72-8 0-989 | 75-0 0-960 | 0-213 | 0-186 

calculated from observations are fairly close to 


» 


0-181, but for Venturi No. 2, which has a short 
throat, the Froude number varies between 0-188 
for a low upstream depth to 0-203 for the highest 
depth investigated. It is thought that the upstream 
depth is influenced by the design of the flume, par- 
ticularly the shortness of the throat. This result is 
further supported by the variations that take place 
in the discharge coefticient for short-throated flumes. 
Similar results are given in Table V, column 16, 
the Froude number showing large changes, whilst for 
the long-throated flume F, is practically constant and 


Channel Width 2ft 


dy, eC; C. G2, F, 

feet. | f | f 

0-589 0-987 | 0- 9844 10097 0-183 
0-868 1-008 0-9668 | 0-9916 0-180 
1-037 | 1-003 | 0-9638 | 0-9885 | 0-179 
1-413 | 0-981 | 0-9538 0-9783 {| 0-177 
1-744 | 0-983 | 0-9581 | 0-9827 0-178 
2-045 | 0-991 | 0-9704 | 0-9953 | 0-181 
2-340 =| 1-003 =| 09805 | = 11-0057 0-182 
0-517 0-964 | 1-o1l9 |  1-0379 0-189 
0-720 | 0-978 | 1-0123 | 1-0382 | 0-188 
1-008 =| = 1-004 | 10851 | 10514 | 0-191 
1-334 1-007 | 1-0233 1-0495 | 0-190 
1-617 1+030 10406 10673 0-194 
1-882 | 1-062 | 1-0697 | 1-0971 0-199 
2-094 =| 1-084 | 11-0945 1-1225 0-204 
2-419 1-085 | 10919 | 1-1199 0-203 


equal to 0-213, a value which may be easily confirmed 
by calculation from Table II (ante). 

The problem of the head loss for the “‘ limit of free 
discharge ” can be dealt with more generally on the 
basis of the Boussinesq numbers. In Fig. 9 the ratio 
of the downstream depth to the upstream depth has 
been plotted against the Boussinesq number for the 
section of the tapping point d, in the throat. From 
this diagram an important relation is evident, as all 
the test points of the four flumes ‘investigated are on 
one curve. The same results plotted against the up- 
stream depth—Fig. 8—give a separate curve for each 
flume. One explanation of the single curve is that all 
the four flumes had the same distance between the 
tapping point d, and the beginning of the convergent 
























































Only the application of such 


taken into account. 


number at the channel section close to the entrance 


These relations are correct only if the throat and| inlet. The Boussinesq number characterises the 
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Fic. 9—Variation in Ratio of Downstream Depth to Upstream Depth with Boussinesqg Number. 


the outlet of the Venturi flume are of sufficient length | amount of dissipated energy, so that for a certain 
and the discharge coefficient unity. The Froude | value of this number the depth ratio dg/d, is the same, 


17 Engineering News-Record, Vol. 85 (1920), pp. 452-457. 
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regardless of the width ratio or length of the throat. 
If the Boussinesq number is smaller than |- 1 at the 
section of the tapping point d, an undulatory jump 
will occur for the “‘ limit of free discharge,” and the 
loss of head will be about: 8 percent. For a Boussinesq 
number greater than 1-2 the jump will have a com- 
plete surface roll and the loss of head will be about 
per cent., increasing slightly with increasing 
Boussinesq numbers. Referring to the Boussinesq 
numbers in the upstream section, the values will be 
0-92 (b,/b,)'/2 and (b,/ b,) /2 respectively. 

In all probability the above-mentioned relations 
are connected to a certain Boussinesq number at the 
foot of the jump, and from an analysis of the test 
results it is assumed that the Boussinesq number of 
1-5 at the foot of the jump separates the undulatory 

’ jump from the jump with the complete surface roll. 
This value is the same as in Fig. 7 (‘* Non-uniform 
Flow of Water,” Uc.) for channels with parallel side 
walls. 

B. A. Bakhmeteff!® gives 

F=1-73 
us the criterion for separating the types of jump. It 
is of interest to quote the original, as reference is made 
to a certain instability of the flow condition similar 
to that mentioned in the concluding paragraph of the 
previous section. Bakhmeteff says : 

‘In fact, experiments carried out by the author 
show that in the region of high kineticities (,>3) the 
jump occurs in the direct form. Moreover, the 
phenomenon is stable and the conjugated depths 
observed comply exceedingly well with the theoretical 
values. On the contrary, in the region of low kine- 
ticities (A,<3) the jump acquires undulated features. 
‘The waves increase as 4 decreases. Moreover, as the 
kineticity is reduced the phenomenon seems to lose 
stability. The surface of the outflowing vein becomes 
pendulating.”’ 

In a large proportion of the author’s test results 
for the “‘ limit of free discharge ” it was found that at 
the foot of the jump the Boussinesq and Froude 
numbers had equal numerical values, and therefore 
the depth at the foot of the jump was equal to the 
mean hydraulic radius. A further remarkable pheno- 
menon was that both types of jump occurred in two 
different sections of the divergent outlet, and these 
positions remained unaltered over the total range 
investigated, being independent of the Boussinesq 
number at ds. 

The scope of the analysis of flow conditions by 
dimensionless quantities is far too vast to. be dealt 
with here, this section being intended only to show 
how the Froude and Boussinesq numbers can be 
applied to such problems of the Venturi flume as the 
critical Froude number, and the determination of the 
“limit of free discharge ’’ (modular limit) with the 
correlated loss in head. 
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k.—Tue DrsiGN AND CALCULATION OF FREE 


DiscHaRGING VENTURI FLUMEs. 


On the basis of the preceding sections, certain 
conclusions ‘regarding the design and calculation of 
the Venturi flume can be drawn. Only the free dis- 
charging flume will be discussed, as this has by far 
the greater importance for practical measuring 
purposes. 

The object of this section is to give the engineer 
responsible for designing channels, sewage schemes, or 
uny other type of plant in which it is intended to use 
a Venturi flume for measuring the rate of water flow 
some assistance to dimension the channel so that it 
will be possible to install any type of device recom- 
mended by the manufacturer, even after the com- 
pletion of the channel. It is not considered necessary 
to give here any of the special features that are 
required for the actual electrical or mechanical meter 
mechanism, but to make it possible for the flume to 
be installed so that it can operate under the most 
favourable conditions. In existing installations it 
is very often found that either the space available to 
build the flume is insufficient or the upstream and 
downstream conditions are not conducive to accurate 
measurement. 

The watercourse should be in line with the axis of 
the Venturi flume and have a straight section up- 
stream of at least six to eight times the channel 
width. The overall length of the flume is about six 
times the channel width for small channels. The 
approaching section and the Venturi itself should 
have a horizontal bed, but a downward slope at the 
outlet assists the water to free discharge. 

The velocity distribution in the entrance must be 
even and normal. Tests on rectangular weirs without 
side contractions’® have shown that a side inlet 
situated at a distance upstream of about twelve times 
the channel width influenced the accuracy of the 
measurement. In the case of the Venturi flume small 
disturbances in the velocity distribution will not 
he serious, since the convergency of the inlet has a 
stabilising effect on the flow stream. In general, a 
distance of at least ten times the width of the channel 
is recommended between the Venturi flume and any 
side inlet. If the water issues from the side inlet into 
the channel with a high velocity and thereby causes 

18 B. A. Bakhmeteff, ‘‘ Hydraulics of Open Channels,” New 
York and London, 1932, p. 249. Note that the value of ) is 
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serious disturbances, baffles and guides should be 
used. Special care should be taken to prevent waves, 
such as may result from a pipe freely discharging into 
the channel or settling pond upstream, from forming 
in the entrance channel. 

For the free discharging flume the different factors, 
upstream depth, throat width, rate of flow, &c., are 
connected by the flow equation 


Q=3-09 C’¢b, d,”/2, 
providing 
dg<0-70 d,. 

In Section D it was shown that under certain con- 
ditions the regain of the. downstream depth is 92 per 
cent., but for the normal type of flume it is safer to 
assume that the greater loss of about 30 per cent. 
occurs. It is necessary, therefore, to ascertain if the 
downstream level conforms to this condition, over the 
range of flow to be measured. The following may be 
regarded as a typical flume calculation, and illustrates 
how the above investigation can be made. 

Assuming the maximum rate of flow to be 10 cusecs, 


The corresponding upstream depth 2ft. 
The width of the channel ; 2ft. 
The coefficient of discharge. . Cy=0- 97 


Solving equation (15), Section A, for b,, the width 
of the throat, we have 











i: Se Se ; d,. 2 
eee r % ) 
simplifying 
3°09 Cyd," 
¢ = 31 
2 = * = (31) 
b,? 9 b2 
from which 
. SACRE ek! 
9-53CAd? 1 4 
b,? 9b? 
1 
bs= ——— (32) 
J® +58 CF a3, 4 
qT 9ae 


For Q= 10 cusecs, 6, = 2ft., d,=2ft., and Cy=0- 97, 
we have 











1 
Me sin ae 
© p/9:58x 0-978 X28 | 4 
100 T9xX2? 
from which 
b mere 1 1 
2 4/0°7173--0-111_ 0° 9101 


b,=1- 099ft. 

If the velocity of approach is neglected, the equa- 
tion for solving 6, is somewhat simpler, but to obtain 
an accurate value the calculation must be repeated 
several times, especially if the width ratio is large. 

Bae ode 
* 3-09 Cy d,"/2 
Applying the values 


(33) 


Be. ee 
3-09 x 0-97 x 2-828 
b,= 1- 182ft. 


This value should be adjusted. by calculating the 
= of approach — 4.€., 


be 














=== = 1-088 
Fo es)” Sea = (Hay ~ -V0- 845 
9 \d, 
Dividing 6, by 1-088, we ns 
1-182 . 
Ds worr- 1 = 1-088 = 1086. 


Repeating the above procedure, replacing 6, by 


the corrected value, we have 


1 l 
FYE (5) 
9\ 3 
and 
1-182 
~ 1-078 


b 2 corr. 2 


o 


r 

Be corr. 2— 1-101 ft. 
which is within 0-002ft. of the width obtained in the 
first equation. For this maximum rate of flow the 


downstream level d,, must not exceed 
2x0-7=1-4ft. 


The next step is to calculate the upstream depth for 
the minimum rate of flow to be measured. Let this 
be 5 per cent. of the maximum=0-5 cusees. 


(34) 





from which 
ES 
1min-“~ 3.09 x 0-97 1-101 


3 
2 ( 
Oe 6. iti 


¢ 1 min. 





equal to the square of the Froude number. 
19 W. Dietrich, Wassermengenmessung mit Ueberfall-Wehr, 
Archiv fiir technisches Messen, V. 1252, April, 1933. 
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| a case against it. 


Observing the conditions imposed for loss of head, we 
have 

da=0-7 x 0-271=0- 19ft. 
Therefore, when the discharge is 0-5 cusec, the water 
level downstream of the Venturi flume must be at 
least 1-81ft. below the upstream maximum flow level, 
and for the maximum: discharge 0- 6ft. below. 

By inserting any other value of Q in the above 
equation the corresponding upstream depth and the 
allowable downstream depth can easily be found. 

The results obtained comply with the requirements 
developed earlier in the article, indicating that the 
different variables were correctly chosen. If, how- 
ever, the results of the calculation are impractical— 
say, a throat width of only a few inches—or a too 
small variation of the upstream depth over the given 
measuring range, the calculation of the flume must be 
repeated with changed conditions—say, a wider 
channel or a different value of the upstream depth 
—until the results obtained are satisfactory. 

Concluding, the author wishes to repeat his thanks 
to Mr. A. Barton and Mr. G. Lloyd for their excellent 
help given during the tests, and special acknowledg- 
ment is due to Mr. A. Barton for his assistance in 
preparing the article. The tests were conducted by 
the author for Electroflo Meters Company, Ltd., 
Park Royal, London, and credit must be given to the 
company for publishing the more important results. 


NOTATION. 
Q=rate of discharge. 
C=coefficient of discharge—equation (13). 

Cy=coefficient of discharge, free discharging 
flumes—equation (15). 

C’=coefficient of discharge including velocity of 
approach factor—equation (14). 

C’s= coefficient of discharge including velocity of 
approach factor, free discharging flumes 
equation (16). 

d,—=upstream depth in the general equations. 

d,=depth in throat in the general equations. 

d,—upstream depth. 

dqg==downstream depth. 

d,to d,=referred to the test results—see Fig. 5 
b, = breadth of channel in the general equation. 
b,=throat breadth in the general equations. 
b,=breadth of channel referred to the test 
results—see Fig. 5. 


b,= throat ronop referred to.the test results 
—see Fig. ; 
g= éeadheamiina of gravity. 


— = pressure head. 

v=mean velocity given by the rate of discharge 
divided by the cross section of the water 
stream. 

r=mean hydraulic radius—equation (30). 

F= Froude number. 

Bou= Boussinesq number. 
Re= Reynolds number. 
v= kinematic viscosity. 








SIXTY YEARS AGO. 


It is a somewhat curious fact that while the London 
water companies have now become the Metropolitan 
Water Board, the London dock companies, the Port of 
London Authority and the London omnibus, tramway and 
tube railway companies, the Londor Passenger Transport 
Board, the London gas companies still maintain their 
individual organisation and separate existence. Why has 
gas resisted those agencies leading to amalgamation to 
which water, docks and public transport have yielded and 
to which electricity may be said to be in the process of 
yielding ? So far as we know the establishment of a 
London Gas Board is remote from consideration at the 
present moment. So long, too, as the gas companies 
maintain their existing high state of efficiency and sound 
financial footing the question of uniting them under one 
authority is not likely seriously to be debated. It was not 
always so. Sixty years ago as a leading article in our issue 
of August 7th 1874 shows there’ was much dissatisfaction 
over the gas supply of the Metropolis so much so that the 
Metropolitan Board of Works—the forerunner of the L.C.C 
a resolution to apply to Parliament for power to 
manufacture gas and Ba it to the citizens. Some years 
previously, in 1866, the City Corporation promoted a 
similar but smaller scheme under which it sought power to 
manufacture 18 candle-power gas and to supply it to the 
City at 3 shillings per 1000 cubic feet. It was intended that 
the Corporation should supply the whole of the gas 
required within the area under its control. The Select 
Committee which examined the Bill knocked the scheme 
on the head without troubling the gas companies to state 
In our leading article we expressed the 
view that the new proposal of the Board of Works was 
extravagant and extremely injudicious. We did not 
believe that the Board had any real intention of under- 
taking the scheme. Its object, we surmised, was to force 
certain terms on the gas companies, the abandonment of 
the Bill being the price paid for the concessions. Parlia- 
ment, we poin out, could not go back on the Metro- 
politan Gas Act of 1860 under which the several companies 
were secured in the possession of certain districts so long 
as they fulfilled their legal obligations. If as we alleged 
the gas companies were working extravagantly and charg- 
ing too highly for their product the remedy in the hands of 
the Board of Works was not to invade their areas with an 
alternative source of supply but to buy up the companies’ 
undertakings. That course we held would not promote 
the interests of the consumer. That a grand gas fight 
was about to take place we felt certain. The costs would 








0: 271ft. 


d, min. = 





be heavy and the citizens, as consumers and ratepayers 
would be called upon to pay those of both sides. 
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THE FORD MOTOR COMPANY’S DAGENHAM BLAST-FURNACE 


(For description see opposite page.) 
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The Dagenham Blast-Furnace. 


> 


MVHE inauguration of a blast-furnace on the banks of 

_ the Thames seems to be an anomaly on account of the 
remoteness of its supplies, but it appears to have been 
justified in the plant of the Ford Motor Company at 
Dagenham. This furnace has the primary object of supply- 
ing the works with foundry iron, and we would judge that 
the chief consideration in the establishment of such a plant 
on the Thames-side was the desire to ensure a personally 
controlled supply of casting iron to the foundry, for every 
item in the supplies to the furnace has to be brought, 
some from long distances, overseas. The site has, how- 
ever, the advantage that all these supplies can be brought 
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the coke and through a water-tube boiler. 
generates enough steam, at a pressure of 200 Ib. 
square inch, to meet all the requirements of the coke and 
by-product departments, where the coal tar, sulphate of 
ammonia and benzole are recovered. The coke is screened 
and the large stuff sent to the blast-furnace, while some of 
the breeze is used in the power-house. The dust is sent 
to the sintering plant, where it is mixed with ore dust, 
swarf from the machine shop, and dust from the gas- 
cleaning equipment. 

The sintering machine is of the Dwight-Lloyd type, 
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that absorbs its heat by the circulation of inert gas over 
This boiler 
per 


The furnace itself has a maximum diameter of 2Ift., 


a hearth of 18ft. 3in., and a total height of 87ft. The hearth 
jacket is of heavy mild steel plating encircling cast iron 
staves, through which cooling pipes are carried. The 
tuyere jacket is of mild steel plate, with a banded bosh 
and copper cooling plates. The fire-brick lining is built 
entirely of 9in. by 13}in. machine-pressed brick squares, 
keys, and arches. Those for the hearth and bosh contain 
from 41 to 42 per cent. of alumina, and those for the shaft 
from 36 to 38 per cent. The iron oxide content is specified 
to be below 2-5 per cent. The lining is so designed that if, 
in the future, it is desired to increase the capacity of the 
furnace, this can be done to the extent of 9in. in diameter 
by using walls 44in. less in thickness. It is notable that 
both the tapping hole and the slag notch are towards the 
front of the furnace, so that the back is not encumbered 
with channels and runners. There is, of course, no pig 
bed in front, as all the iron is taken away in ladles, and a 
simple system of sand channels leads the molten iron and 
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the slag to the ladles. 
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PLAN OF THE BLAST-FURNACE PLANT AT THE FORD MOTOR COMPANY'S DAGENHAM WORKS 


in seagoing craft, so that iron ore from Newfoundland and 
Spain, coal from the North Country, and limestone from 
Wales are brought alongside at a minimum of expense. 
It is noteworthy, however, that should supplies be required 
from any other native source, the connection with the 
railways is not altogether convenient. 

The new furnace is, however, in itself interesting, as 
representing not only a novelty in the-industries of the 
Thames Valley, but also some innovations in English blast - 
furnace practice. This furnace, of which we give some 
illustrations on page 134, can produce 500 tons of pig iron 
per day of twenty-four hours, and is at present making 
about 300 tons with a blast of some 32,000 cubic feet of 
air per minute. This iron is a special grade of high-silicon 
metal, and is used entirely in the company’s foundry. 
There is no steel works associated with the furnace. 

The blast-furnace stands at the eastern end of the works, 
about midway between the jetty where the raw materials 
are unloaded and the foundry. Grouped round it there 
are the storage yards, the coke ovens, and by-product 
plant, a sintering plant, and the pig casting machine. 
There are, of course, the boilers and blower house. The 
whole of the plant was installed by Ashmore, Benson, 
Pease and Co., Ltd., of Stockton-on-Tees. 

The jetty at the river side has a length of 1800ft., and 
is capable of accommodating steamers up to 12,000 tons. 
It is a double-deck structure, with two 6-ton electric 
grabs on the upper deck. These grabs have an outreach 
of 40ft. over the water, and are each capable of handling 
300 tons an hour. They dump the ore, coal, &c., into 50- 
ton standard gauge wagons with hopper bottoms and dis- 
charge doors operated by compressed air. The wagons 
are each driven by two 62 horse-power electric motors, and 
take the materials either to the stock yards or directly to 
the furnace hoppers. The stock yards are, of course, 
necessary to accommodate the spasmodic arrival of 
ships alongside the jetty, and are commanded by an 
11-ton overhead grab. The storage capacity is 100,000 
tons of ore and 33,000 tons of coal. As much as 800 
tons an hour can be handled by the grab, so that there is 
never any fear of a shortage of materials, either at the 
blast-furnace, coke ovens, or sintering plant. 

The coal is all carbonised in a battery of forty-five 
Coppee ovens, which provide sufficient coke to keep the 
blast-furnace going with a margin for local sale. This 
type of oven is familiar to our readers, but we would like 
to emphasise the convenience and saving in time which is 
effected by the absence of luting to keep the doors gas- 
tight. The joints are made metal to metal, and appear 
to be quite effective. The coke is pushed in the usual 
manner into cars which take it to a dry cooling plant 









































with a travelling grate, 51ft. long by 72in. wide, with a 
capacity of about 750 tons a day. The materials are 
loaded into five hoppers, the bottom of each of which is 
closed by a rotating table. A scraper feeder directs the 
mixture on to a belt conveyor, and thence on to the 
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THE BLAST FURNACE 
travelling grate. A down draught is maintained through 
this grate by a fan and a supply of coke oven gas at the 
feed end ignites the mixture. The resultant sinter is 
passed over a grizzly that takes out the fines, for return 
to the plant, while the large stuff is sent on to the blast- 
furnace. 








We noticed that in tapping the furnaces several mecha- 
nical devices were employed. First, a light gantry was 
erected in front of the hole, and on it there was guided by 
three-men a rotary pneumatic drill that bored out most of 
the clay stopping. This was followed by a supply of 
oxygen delivered through a long length of jin. gas barrel 
from “‘ bottles” on the floor. The piping was naturally 
burned away, but the hole was pierced. Finally, the open- 
ing was trimmed up by hand. In closing the hole again, 
a pneumatic gun, controlled by wire ropes from a distance, 
was used. The ladles into which the iron is tapped are of 
75 tons capacity and run on standard gauge railway. 

A noteworthy feature of the furnace is the extensive 
equipment of recording and controlling apparatus. In the 
pyrometer house there are instruments for giving con- 
tinuous records of the hot-blast temperature at the tuyeres, 
the furnace top temperature, the stove dome temperature, 
and the stove flue gas temperature. The pressures of the 
blast, steam and compressed air, and the cooling water 
supplies, are also recorded. There are recorders for the 
height of the stock in the furnace and for the time and 
amounts of the various ingredients of the charges. Also 
there is an automatic control which adds water to the ore 
charge should the temperature of the stack rise too high ; 
an automatic control on the temperature of the stoves, 
by means of the regulation of their gas supply, and a 
distant control of the main blower. 

The gas is taken from the furnace by four uptakes, which, 
as will be seen from the engravings, rise to a considerable 
height above the platform before the connections to the 
downcomers are taken off. Two of the uptakes are fitted 
with explosion valves designed to minimise the ejection of 
solid material. The downcomers lead to a plain expansion 
chamber dust catcher, from the bottom of which the dust 
is discharged into a pug mill and mixed with water, so 
that it does not blow about the yard. The gas, which 
still contains an appreciable quantity of dust, goes to a 
Freyn pre-cooler, and then to a set of three Thiesen centri- 
fugal separators. Two of these separators are sufficient 
for handling the normal gas output of the furnace and 
reduce the dust content to 0-01 grain per cubic foot. The 
effluent water from the cleaning plant passes through a 
Dorr thickener, from which the sludge is sent to the sinter- 
ing plant. The clarified water goes back to the river. It 
is claimed that by these means only from 10 lb. to 12 Ib. 
of dust is lost per ton of iron produced: 

The three stoves in which the blast is heated on its way 
to the furnace are of the Freyn type, 100ft. high by 20ft. 
in diameter, and each has 140,000 square feet of heating 
surface. The packing of these stoves is rather unusual 
in that the lower part is filled with checker brickwork 
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with very small perforations. The bricks are hexagonal in 
plan, Ift. 1,4;im. in diameter, and have nineteen 1}in. 
holes. Above these checkers there is an intermediate 
section with 3,4in. holes, and, finally, a top part in which 
each brick has only one 7{in. hole. This arrangement 
gives an average heating surface of 9-75 square feet per 
cubic foot of checker work and a free area of 0-445 square 
foot per square foot of total area. The checkers are built 
up on cast iron shoes standing on heat-resisting steel grids 
and girders, which are, in turn, supported by hematite 
cast iron columns. The gas and blast valves, and the 
burners, are of Freyn design. The latter have individual 
air fans, the speed of which is automatically regulated to 
correspond with the gas pressure. 

Besides the usual pyrometers for hot blast and chimney 
gas temperatures, thermo-couples are fitted in the domes 
of the stoves, so that the flame temperature of the burning 
gas may be kept below a predetermined figure, thus avoid- 
ing spalling of the dome brickwork and the consequent 
blocking of the checker passageways. If necessary, the 
temperature is reduced by the admission of excess com- 
bustion air. It is said that this system results in very little 
loss of efficiency. 

When the furnace is tapped, the metal is run into 75-ton 
ladles, and hauled a distance of about 160 yards to the 
hot metal department. There, there are a 600-ton and 
two 150-ton mixers. The iron from the blast-furnace is 
poured into the larger mixer, while the smaller one is fed 
with molten metal from nearby cupolas. The final mixture 
is made up to 15 per cent. of steel before it is sent to the 
foundry. In order to keep the blast-furnace running over 
the week-ends—it will be remembered that the Ford factory 
works only five days a week—a Pittsburg pig-casting 
machine has been installed. It has two strands of moulds, 
and is capable of handling 2 tons of metal a minute. The 
ladle crane hoisting motions, and the drive of the casting 
machine are controlled from a single station at the pouring 
end of the machine. The slag from the furnace is run into 
ladles on standard gauge bogies and is hauled away for 
sale as road-making material. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Rival Railway Schemes. 


Wir prosperity returning to the railways, 
various districts in the South-West Cape are pressing 
rival schemes for new routes upon the Government. 
One scheme is known as the Du Toits Kloof Railway 
Cut-off, which would bring Cape Town 34 miles nearer to 
the towns from Worcester onwards, and would also open 
up the practical possibility of the electrification of the 
main line to the summit of the Hex River Mountains, 
100 miles from Cape Town. Then there is the Central 
Karoo plan, which would open up farming areas of the 
Karoo and the North-Western Cape. The suggested 
route is from Ceres to Sutherland, continuing to join the 
existing main line near Kimberley or Fourteen Streams. 
It would reduce the distance between Cape Town and 
Johannesburg (and the Rand generally) by 200 miles, 
so it is claimed; but it would leave out Worcester, De 
Aar, Towns River and Beaufort West, which towns 
would lose much of their importance. Towns like Ceres, 
Tulbagh, and Gouda are intensely alarmed at the possi- 
bility of their being stranded on a loop line if the Du 
Toits Kloof Cut-off is completed, and are urging the 
Government to accept the Karoo scheme. On the other 
hand, opponents of the Karoo scheme attack it on the 
grounds that it would cost £6,000,000, and would not, 
as claimed, reduce the distance by 200 miles. They also 
point out that it would entail the crossing of the Therous- 
berg (3000ft.), a drop to the Karoo plateau by 2000ft., 
another climb up the Koedoeberg (3600ft.), then a drop 
to the Karoo again, followed by a climb of 5600ft. to the 
Komsberg. Compared with the Karoo scheme, the Du 
Toits Kloof Cut-off is a cheap undertaking, the cost 
being estimated at £1,000,000, whereas it would save the 
railways £140,000 and interest and redemption charges 
would amount to less than £60,000 a year. 

It is hardly likely that the Government will consider 
either scheme, unless it fits in with the big project which 
the Government has in view, and which is to cost 
£10,000,000, spread over a number of years. The Govern- 
ment has announced that it is out to reduce the time of 
the trains between Cape Town and Johannesburg from 
the present minimum of about thirty hours to about 
twenty hours. To enable this to be done—and a similar 
proportional reduction is to be made in the case of the 
journey between Port Elizabeth and Johannesburg, 
and Durban and Johannesburg—the main lines are to 
be straightened, and, where possible, shortened, heavier 
rails laid, &e. The Railway Administration has not 
given any indication as yet as to the new routes to be 
adopted to shorten the distances, but unbiassed expert 
opinion seems to be in favour of the Karoo route; but, 
of course, a good deal will depend upon the pressure which 
the advocates of the respective schemes can bring to 
bear upon the Government, and there is the possibility 
that the Railway Administration may have a scheme which 
will satisfy both parties, though one can hardly imagine 
its being able to achieve such a task. f 


New Rolling Stock. 


Natal railway workshops are busier now than 
they have been since the peak period of 1928-1929. 
Practically every shop is working full time, and many 
of them are putting in overtime as well, while a heavy 
programme lies ahead. Two hundred BB type wagons 
for the Natal coal traffic have just been completed, and 
will be put into service immediately. The shops are busy 
making forty-five fish trucks, and preparing material 
for the building of thirteen main line saloons, and for 
the construction of a large proportion of the 2000 trucks 
which are required, of which only 500, it is estimated, 
will have to be obtained from overseas. Each shop in the 
Union is to get a share of the manufacture of the material, 
the finished products being sent to Bloemfontein, where 
they will be erected. There is also a strong probabilty 
that the Durban shops will be called on to erect about 





twenty-five of the fifty new “19 B” class engines, which 
are on order from Scotland. The parts are expected in 
September. There is extreme activity also in the engine 
repair shops. Some of the men who were prematurely 
retired during the depression have been taken on again, 
and, generally speaking, there has not been such activity 
in the Durban workshops for at least six years. 


Air Survey of Cape Peninsula. 


Nearly three centuries after Van Riebeck’s 
men drew their first rough charts, the Cape Peninsula has 
at last been scientifically mapped, and the Union of South 
Africa Government Printing and Stationery Office has 
on sale a 1: 25,000 scale map of Cape Town, and its 
environments, down to Cape Point. The view map has 
been made by “ stereo-photogrametric survey.”’ It is the 
first map produced in the Union with the ‘“ two-eyed ” 
camera. It is also the first completely accurate large- 
scale topographical map of any large section of the Union. 
Its value is enormous, for it will enable geologists to do 
their work with greater care than before, facilitate such 
undertakings as soil surveys, and provide the Union 
Defence Force, at last, with a tactical map, accurate in 
all details for the practice of manceuvres, and provided 
with a “ grid,” such as gunners use to spot the effect of 
their shooting. The map is the result of over two years’ 
work. 

As early as 1883 the work of surveying the geodetic 
framework of South Africa was started, and the primary 
triangulation undertaken. This split the country into a 
series of triangles with sides 50 miles long. The secondary 
triangulation, splitting the large triangles into smaller 
ones with sides about 8 miles long, has now covered prac- 
tically the whole Union. And the Trigonometrical Survey 
Office is now carrying out the tertiary triangulation, 
which surveys the more important centres with a jig-saw 
of triangles with sides about 2 or 3 miles long. With 
the production of this map, the Trigonometrical Survey 
Office has come down to small-scale work, which is so 
accurate and painstaking that isolated graves, windmills, 
side streets and houses are all plotted in as carefully 
as Adderley-street and the Cape Town Pier. 

An important section of the Cape Peninsula was mapped 
by an interesting method. Two surveyors were equipped 
with a photo-theodolite—a camera with a theodolite 
mounted above it. Ten stations were arranged for them, 
and they ranged around Table Mountain taking seemingly 
senseless photographs of the face and buttresses. Locating 
accurately to a foot the precise spot in the Peninsula 
where they set up their cameras, they took a series of 
three or four photographs at various angles at each 
“station.” Then they moved 1000 yards or so and took 
precisely the same views. Thus, they secured impressions 
such as would be obtained by a giant with eyes 1000 yards 
apart. The photographs—forty pairs in all—were sent 
to Switzerland, since there is no apparatus in South 
Africa to carry out the next stage of the work. This is 
the use of a scientific stereoscope, by which the photo- 
graphs taken by the two-eyed camera are merged into 
one ophthalmically correct view The stereoscope 
machine is fitted with an automatic plotting device which 
turns the photographs and the theodolite observations 
accompanying them into a contour chart of the mountain 
masses. Thus it is that every contour on the new map 
surpasses in accuracy anything attempted here before. 
Forty square miles of the mountains were mapped in 
this way. The new map shows every little landmark 
from the slopes above Orangezicht to the Back Table. 
The rest of the Peninsula was mapped by the ordinary 
plain table survey method. 


Alcohol from Maize. 


The statement of the Minister of Industries 
that the manufacture of power alcohol from maize was 
an uneconomical proposition, as the cost of petrol landed 
in the Union was only 4d. per gallon, while power alcohol 
cost 11$d. per gallon at the works, has been flatly con- 
tradicted by Mr. Max Schmidt, managing director of the 
South African Spirit Corporation, Ltd. Of course, the 
two or three companies which have announced their 
intention of starting such an industry are vitally con- 
cerned, as they had hoped that Government would have 
granted them a subsidy, and this the Minister, backed by 
the adverse report of the Fuel Board, flatly refuses to 
give. The statement made by Mr. Schmidt may be of 
some interest. Mr. Schmidt states that on the basis of a 
scheme producing 28,000,000 gallons of power alcohol, 
his company would absorb 2,576,000 bags of maize at 
7s. per bag, 56,305 bags of barley at 12s., 24,000,000 
gallons of molasses, and 265,924 tons of coal. A capital 
investment of £3,750,000 is estimated for the erection of 
six factories in the Union, producing 28 million gallons of 
motor spirit delivered at mining stations throughout the 
Union at an average price of ls. 6d. per gallon. There 
would be produced besides 3,491,000 gallons of tractor 
fuel, to sell at 1s. 3d. per gallon, 1,500,000 gallons of fusel 
oil at 4s. 6d. per gallon, 7450 tons of double rectified 
maize oil, 1,510,000 bags of cattle fodder at 4s. 3d., 
15,600 tons of fertiliser, and 12,500 tons of dry ice. Mr. 
Schmidt says that where Mr. Fourie (the Minister) gets his 
figures of 245,000 tons of maize oil and 1,500,000 tons of 
dry ice out of 256,000 tons of maize, he cannot imagine. 
Mr. Fourie, he says, puts the landed cost of petrol at 
Union ports at 4d. per gallen, when he ought to know that 
the cost of production of petrol alone, in no part of the 
world, is less than 4d. per gallon, so what about freight, 
handling, evaporation, overhead charges and profit ? 
In conclusion, Mr. Schmidt states that the Corporation’s 
figures show that the production of its motor spirit 
works out at 74d. per gallon, so where the Minister 
gets his figures of 114d. per gallon from only he himself 
knows. 


Northern Rhodesia Mineral Output. 


The mineral output of Northern Rhodesia in 
May was the second highest to that date, the value being 
£443,943, compared with £491,566 in April, and £315,605 
in May, 1933. Various minerals contributed to the May 
output, as follows :—Copper, £388,432 ; cobalt, £29,920 ; 
zinc, £23,553; gold, £1469; manganese ore, £569. The 
current year’s production has now reached a total of 





£2,012,223, copper accounting for £1,733,547, and cobalt 
for £155,541. The territory’s grand total since modern 
mining began is £16,596,433. 


Cost of Miners’ Phthisis. 


What the Witwatersrand Gold Mines do to 
help their workers, particularly those afflicted with 
miner’s phthisis, is shown in a memorandum which the 
Transvaal Chamber of Mines has issued. The compensa- 
tion paid to a miner in the ante-primary stage of the 
disease is about £400, while the compensation in the 
primary stage is an additional 50 per cent. In the 
secondary stage the average pension of a married man 
and his family is £18 a month, or about £220 a year. 
The average amount drawn by a miner in a lump sum 
and pension for himself and family, and after his death 
by his widow and family, is about £3500. The total 
amount paid under the miners’ phthisis laws to Europeans 
has reached £14,000,000, the outstanding liability of the 
scheduled mines is capitalised at a present value of 
£10,500,000, and the industry contributes £1,200,000 a 
year for current and outstanding liabilities in respect of 
silicosis. With the greatly improved methods of dealing 
with the dust created underground and the initial examina- 
tion of applications for underground work, the incidence of 
miners’ phthisis shows a marked decrease. The actuary 
of the Miners’ Phthisis Board places the average working 
life of underground miners at twenty-seven years. The 
average underground life of new miners (those who had to 
submit to the initial medical examinations) will, in the 
opinion of the actuary, considerably exceed twenty-seven 
years. This life does not compare unfavourably with the 
working life in any other occupation. The number of 
Europeans employed on gold mines service at the end of 
January, 1932, was 23,723; in January, 1933, 24,531 ; 
and in January, 1934, 27,801. The average pay of under- 
ground men is 24s. 10d. per shift, and of surface men 
2ls. 7d. per shift. The leave regulations provide three 
weeks for surface men, and for underground men, after 
one year of service; four weeks for underground men 
after two years, and four weeks after three years for surface 
men with thirty days on full pay. The Chamber of 
Commerce claims that no industry in the world gives 
such generous leave privileges. 


The Largest Air-cooling Plant. 


The world’s largest mine air-cooling and condi- 
tioning plant, which will create an effect equivalent to 
taking 4,000,000 lb. of ice down the mine daily, is to be 
erected on the Robinson Deep Mine, and what was the 
former Village Deep Mine. The most important effect 
of the air cooling is that it virtually shortens the mine 
shaft by 1500ft., and thus adds 7} years to the mines 
life. This is because every 1000ft. of depth represents 
five years of the mines life, and the cooling plant will 
create at 8000ft. the temperature conditions prevailing 
at 7000ft. The plant itself will be on the surface. It works 
with a refrigerant called carrene, which is non-inflam- 
mable, evaporates slowly, and is harmless to life. The 
Turf shaft is down 8500ft., and is the deepest in the world. 
The plant will cool the entire input of 400,000 cubic 
feet per minute, which exceeds 15,000 tons per day, and 
will ensure conditions rather better than those prevailing 
during winter. There is a definite limit to the amount 
of cooling that can be done by circulating air in the mine 
that has not been artificially cooled. At 90 deg. air which 
is practically saturated with moisture induces almost 
immediate fatigue, sometimes followed by heatstroke. 
Several of the Rand gold mines are approaching these 
critical conditions, and unless the air-conditioning problem 
can be solved, their life is definitely limited to depths not 
greatly in excess of those now attained, so that the 
results of this new installation will be followed with great 
interest by their shareholders, directors, and technical 
staffs. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 


STANDARD ENGINEERING 
AND ABBREVIATIONS. 


No. 560—1934. In technical books and papers difficulty 
sometimes arises in interpreting the meaning of the 
symbols and abbreviations used as a result of different 
symobls and different forms of abbreviation being em- 
ployed for the same quantity or term. With a view of 
removing this ambiguity, the British Standards Institu- 
tion was asked to prepare a British Standard List of Engi- 
neering Symbols and Abbreviations. The work was under- 
taken by a Technical Committee appointed for this purpose, 
consisting of representatives of the Government Depart- 
ments and the scientific and industrial organisations 
directly interested, and the list has now been published. 
The list is divided into sixteen sections, comprising :— 
Primary Units, Mathematics, Applied Mechanics, Physics, 
Illumination, Heat, Energy and Applied Thermodynamics, 
General Engineering Terms, Materials, Engines and Boilers, 
Structural Engineering, Naval Architecture, Hydraulics 
and Water Engineering, Electrical Engineering, and Steam 
and Electric Locomotive Classification. The abbrevia- 
tions are intended mainly for use in text books and tech- 
nical papers. The numerous abbreviations and con- 
ventional signs used on engineering plans and drawings 
have not been dealt with, for the most common of which 
reference should be made to British Standard No. 308— 
Engineering Drawing-office Practice. The Institution 
expresses the hope that all authors of technical books and 
papers will adopt these Standard Symbols and Abbre- 
viations, and that the list will also be used in schools, 
technical colleges, and in the engineering departments of 
the universities, so that the coming generation may be 
trained on uniform lines in this respect. The list is pub- 
lished at.3s. 9d. post free, but to assist its adoption recog- 
nised educational authorities are offered a 50 per cent. 
discount on all purchases. 
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Railway and Road Matters. 


THE London and North-Eastern Railway is equipping 
1000 open wagons with the vacuum brake in order to 
meet the growing demand for fast freight train services. 
That will bring the number of L. and N.E.R. wagons so 
fitted up to over 15,000. 


Iv is officially stated that on July 19th there were 219 
pedestrian crossings in London, and since that date pro- 
posals for 1786 more crossings have been put forward by 
sixty-eight local authorities, and the Minister of Trans- 
port is cireularising other local bodies asking them to 
submit schemes. 


EARLY on Sunday morning last the 10.45 p.m. express 
from Newcastle to King’s Cross collided with the 7.45 p.m. 
express from Aberdeen to King’s Cross at Poppleton 
Junction, immediately outside York, London and North- 
Eastern Railway. There was little personal or material 
damage, but the accident is of interest in that it is the 
fourth collision within twelve months, and the third at 
Poppleton Junction, in the York—Northallerton auto- 
matically signalled area. 


Tue L.M.S. Railway has placed an order with the Fair- 
field Shipbuilding and Engineering Company, Ltd., 
(ilasgow, for a paddle steamer for use on the river Clyde- 
Holy Loch service. The principal dimensions of the vessel 
will be :—Length B.P., 195ft.; breadth moulded, 27ft.; 
depth moulded, 7ft. 9in. The engine will be of the three- 
crank triple-expansion type, and steam will be supplied by 
one Navy t boiler. The vessel will have a speed of 
154 knots and will carry 1200 passengers. 


HEREIN, on March 2nd last, when recording the opening 
on February 18th of the improved station at Knights- 
bridge, it was stated that the whole of the work was not 
completed, as there was to be another entrance from 
Hans-crescent, and that the latter would enable Brompton- 
road station to be dispensed with. That event occurred 
on Monday, July 30th, and the elimination of the little- 
used Brompton-road station will allow for a saving in 
running time of the trains on the Piccadilly tube. 


On the various oceasions since the opening of the 
present year, when we have referred to discussions between 
representatives of the companies and of the railwaymen’s 
unions as to a scheme to replace the now defunct central 
and national wages boards, we have drawn attention to the 
fact that the Associated Society of Locomotive Engineers 
and Firemen has held aloof and not taken part in the 
meetings. It is satisfactory, therefore, to be able to report 
that at a meeting on July 3lst delegates from all the three 
unions were present. Apparently progress was made, as 
there is to be another meeting on August 20th. 


PROMINENCE having been given by the Press to an 
official announcement from the London, Midland and 
Scottish Railway that that company will construct 117 
new locomotives next year—fifty-five at Crewe and sixty- 
two at Derby—we think it desirable, for fear that it should 
be thought that this was indicative of confidence as to 
further business, that we should observe that this is only 
the ordinary renewal programme. In 1933 the company 
renewed, it is true, only eighty-three locomotives, but for 
1932, 1931, and 1930 the numbers were 140, 126, and 187 
respectively. The locomotive renewal programme of all 
the British railways is about 500 engines a year. 





SUPPLEMENTING our notice of August 3rd as to the rail- 
way companies’ interim dividends, we would say that the 
London and North-Eastern statement also said that, of the 
total increase in railway receipts, passenger train traffic 
has yielded 6 per cent., merchandise (excluding classes 
1-6), 21 per cent.; minerals and merchandise (classes 
1-6), 33 per cent.; and coal, coke, and patent fuel, 40 per 
cent. Of the total increase in railway expenditure, main- 
tenance of rolling stock accounts for 71 per cent.; loco- 
motive running expenses, for 16 per cent.; maintenance of 
way, for 7 per cent.; and all other charges, for 6 per cent. 
Passenger engine mileage increased by 2-9 per cent. and 
zoods train mileage by 8-36 per cent. 


Havine regard to the agitation, a few years ago, in this 
country for automatic couplings—a subject that is still 
before the General International Labour Bureau—it is 
instructive to note that according to Colonel Mount’s 
annual report on railway accidents in 1933, only three 
servants were killed in coupling accidents last year, two in 
1932, three in 1931, and an average of five each year for the 
period 1925-29. All three last year and the two in 1932 
were, moreover, killed in coupling or uncoupling screw- 
coupled vehicles. Each of the cases in 1933 was reviewed 
by Colonel Mount in his report, and his comments thereon 
concluded with the observation that the avoidance of 
coupling accidents is largely dependent upon observance 
of simple regulations which have been carefully drawn up 
and issued to the staff for their own protection. 


On August 7th, 1894—forty years ago—the West High- 
land section of the North British Railway, exactly 100 
miles in length, was opened. It commenced at a point 
immediately east of Craigendoran Pier Station and ran to 
Fort William. It was an independent company, to be 
worked by the North British, which was incorporated by 
an Act passed on August 12th, 1889. At Crianlarich there 
is a junction with the Callender and Oban branch of the 
Caledonian, over which the West Highland passes and 
parallels as far as Tyndrum. The next station north of 
Tyndrum is Bridge of Orchy, whence there is a distance of 
15 miles to Rannoch and, after that, another stretch of 
17 miles to Tulloch. On the latter length of line there is, 
however, @ passing place, with an emergency station, at 
Cossour, and at that point is the summit of the line, 
1350ft. above sea level, whence the line descends to Loch 
Treig, where the railway was diverted two years ago to 
allow the level of the loch to be raised in connection with 
the Lochaber hydro-electric power scheme. At many 
points the gradients are 1 in 50 and 1 in 60, and approach- 
ing Roy Bridge, 78 miles from Craigendoran, there is a 
short stretch of 1 in 45. Between Roy Bridge and Fort 
William is Spean Bridge, the junction for the Fort Augustus 
Railway, which, as related herein, on November 3rd last, 
is now definitely closed. From Fort William there is the 
Mallaig extension, 40 miles in length. That extension was 


Notes and Memoranda. 


IN a series of metal-to-metal wear tests of plain carbon 
steel recently completed by the United States Bureau of 
Standards, little or no difference was observed in the rates 
of wear of the steel whether tested in hydrogen, nitrogen, 
or in air. It was also found that oxide films may reduce 
the rate of metal-to-metal wear of steel appreciably, while 
the absence of any oxygen on the surface may result in 
excessive wear. 


Ir is proposed by B. M. Suslov, of the Research Insti- 
tute, Grosnest Trust, U.S.S.R., that an iron blast-furnace 
should be used primarily for the production of ammonia, 
while the pig iron would be more or less subsidiary. He 
recommends a cold blast containing from 55 to 60 per cent. 
of oxygen, which should produce a furnace temperature 
of some 5800 deg. Fah. Such a scheme requires 1-62 ton 
of coke per ton of cast iron. 


In the high voltage laboratory of the General Electric 
Company at Pittsfield, Mass., the engineers have pro- 
duced electrical discharges of approximately a quarter of 
a million ampéres at a pressure of 150,000 volts in eight 
micro-seconds, over 30,000,000 kilowats being represented 
in a single discharge. A copper wire a tenth of an inch in 
diameter is completely vaporised in the few millionths of 
a second required for the discharge. 


Wir the object of improving lubrication, special bearing 
enclosures have been developed for rolling mill work, and 
their use confines lubrication to an occasional replenish- 
ment and considerable savings are affected in the cost of 
lubricants. Theoretically, roller bearings require no 
lubricant ‘at all, but in practice lubrication assists in 
maintaining a smooth surface on rollers and races, and 
assists the enclosures in preventing ingress of scale and 
water. 


AN article from the Nickel Cast Iron News, which is 
reproduced in the house journal of Edgar Allen and Co., 
gives some interesting particulars of one of the earliest 
blast-furnaces used in America. It was built about 1741 
at Oxford, New Jersey, was rectangular, about 30ft. high, 
and of stone. Blast was supplied by leather bellows worked 
by a near-by stream. The furnace was kept in operation 
for over a hundred years, and efforts are now being made 
for its permanent preservation. 


A NEW alloy grey iron has been marketed in the United 
States under the trade name “‘ Dopploy.” Enough nickel 
is put in the regular grey iron to impart to it the general 
characteristics of the Austenitic irons, similar to ‘* Ni- 
Resist,” says Iron and Coal Trades Review. In addition 
to its unusual resistance to the effect of heat, and the degree 
to which it resists acids and alkalis, the new alloy also 
provides protection against discoloration or contamination 
of caustics and similar chemicals, as it contains no copper. 


THE first important task in connection with the launch- 
ing of the big Cunarder has been completed with the 
dredging of the Clyde from the point at which the ship 
will enter the water to the mouth of the river Cart on the 
opposite bank of the Clyde. Clyde Navigation Trustee 
dredgers have cut a channel 25ft. deep in the bed of the 
Clyde to allow a clearance of 10ft. for the ship’s keel at 
high tide. More than 54 acres of land have been removed 


said by the Sheffield Telegraph to be in the region of 
£100,000. 


Mats made of cotton are being used for curing concrete 
paving slabs on the construction of highways in Texas. 
The new method, according to reports, was given official 
approval following a series of experiments which indicated 
that there was a saving when compared with burlap mats 
or the use of dirt and sand in curing concrete paving slabs. 
Benefits claimed for the use of this curing process include 
a reduction in the curing time from ten to six days, more 
effective insulation against the heat of the sun and an 
increase in the flexural strength of the finished slabs by 
about 13 per cent. because of the more uniform moisture 
content during curing. 


A BELT of trees, 100 miles wide and more than 1000 
miles long, reaching from Canada to Texas through the 
mid-western drought area of the United States, will be 
planted by the Federal Government as an experiment in 
climate control, says the Engineering News-Record. This 
belt of forest shelter will be started at once by the U.S. 
Forest Service, following an executive order by President 
Roosevelt which allocates 15,000,000 dollars of emergency 
funds for initiation of the project. The tree-planting pro- 
gramme is intended to effect permanent benefits and pro- 
tection in the Great Plains area and the territory to the 
east. The total cost of the ultimate development is esti- 
mated at 75,000,000 dollars. 


On more than one occasion we have referred to the 
proposed new Clyde bridge at Finnieston, which is to be 
constructed by the Corporation of Glasgow. At a meeting 
of the Corporation held on Wednesday, August Ist, it 
was decided to throw open the scheme to public com- 
petition. The Master of Works was instructed to prepare 
for the consideration of the Sub-Committee on Cross-River 
Traffic, instructions to designers and a form of tender and 
contract. The Corporation will pay a premium of £200 
to the engineers who submit a scheme, which, in the 
opinion of the Corporation, meets the requirements laid 
down. On Thursday, August 2nd, a meeting of representa- 
tives of the Newcastle City Council, the Durham County 
Council, and the Tyne Improvement Committee was 
held at Newcastle-upon-Tyne to consider a proposed new 
bridge across the Tyne near a point between Scotswood 
and Blaydon, which would make the upper reaches of the 
river navigable for sea-going traffic. A preliminary esti- 
mate of costs was submitted to the meeting, and it was 
agreed that the bridge will have to carry both railway and 
road traffic. The relative advantages of a high-level 
bridge and a vertical lift bridge similar to that recently 
built on the Tees were discussed. It was decided pro- 


visionally that the south end of the new bridge approach 
should be situated near the present railway crossing at 
Blaydon, but no decision was arrived at with regard to 
the site for the north approach. A further meeting is to 





opened on April Ist, 1901, at a cost of £500,000. 





be held to deal with the proposal. 


from the banks at the junction of both rivers, at a cost. 





Miscellanea. 


THE output of Canadian central electric stations during 
June was 1,708,291,000 kWh. 


THE erection of a works with an annual production of 
200 tons of ceresine ‘wax has been planned at Surachany, 
near Baku. The material will be produced from the large 
naphtha deposits in the district. 


ON an average more than 4000 tons of bricks are moved 
every day from Peterborough to London, and in order to 
expedite the transport of these bricks the London and 
North-Eastern Railway has now seventy wagons of 50 tons 
capacity, each of which is capable of carrying 20,000 bricks. 


THE highest self-supporting tower in the United States 
used as an aerial has recently been built by the General 
Electric Company at Denver, Colo. The tower is 470ft. 
high, 35ft. square at the base, tapering to a 2ft. square at 
the top, and can withstand a wind velocity of 125 miles 
an hour. 


Statistics issued by the Chamber of Shipping show 
that tonnage laid up in United Kingdom ports at present 
is 47 per cent. less than the total for the corresponding 
period of last year. A considerable part of this reduction 
is accounted for by the sale of ships to foreigners, and by 
breaking up. 

A ROAD exhibition, which will include large exhibits of 
roadmaking, excavating and building machinery, has been 
arranged to take place in the Exhibition Park, Theresien- 
héhe, 14, Munich, from September 3rd to 19th. Particulars 
may be obtained from the exhibition office, Brienner- 
strasse 55, Munich. 


On Friday, July 27th, the new 7000-ton cruiser 
** Amphion ’’ was successfully launched from the Royal 
Dockyard at Portsmouth. The naming ceremony was 
performed by the Marchioness of Titchfield. The 
“* Amphion” belongs to the 1931 programme, and is of 
the modified *“‘ Leander ” class of vessel. 


Canapva produced last year 15,900 long tons of alumi- 
nium, as against 17,500 long tons in 1932. Exports were 
valued at 6,301,974 dollars, as compared with 3,903,386 
dollars a year previously. Metallic aluminium is produced 
in Canada at two plants in Quebec, one at Arvida, near 
Lake St. John, and the other at Shawinigan Falls. 


FoLtowine on the news recently published that 
Palmer’s Shipbuilding Yard at Jarrow had been acquired 
by the National Shipbuilders Security, Ltd., information 
has been received that the blast-furnaces and steel works 
at Jarrow, covering about 35 acres, fronting the river 
Tyne, have been acquired by Thos. W. Ward, Ltd., of 
Sheffield. 


THE new £250,000 dry dock at Wallsend, built for 
Swan, Hunter and Wigham Richardson, Ltd., is nearing 
completion and will be opened next month. It is 570ft. 
long and some 60,000 tons of concrete have been used and 
170,000 tons of earth excavated in its construction, the 
dock walls being 12ft. thick. The pumping plant has a 
capacity of 70,000 gallons a minute, and will empty the 
dock in two hours. The dock gates are of the two-leaf 
solid steel type, each leaf weighing 90 tons. 


Hotzanp has lost a valued member of the shipbuilding 
and engineering profession by the recent death of Mr. J. 
Henry Wilton, the managing director of Wilton’s Engi- 
neering and Slipway Company, of Rotterdam. Mr. Wilton, 
who was in his seventy-fifth year, was educated at the 
Delft Polytechnic School and served his apprenticeship 
in England with Earle’s Shipbuilding and Engineering 
Company, of Hull. He had been associated with the 
management of Wilton’s for over forty years. 


British air transport has nearly completed its fifteenth 
year of regular flying between London and the Continent. 
The number of passengers, says the Journal of Commerce, 
has grown from about 100 a week to totals numbering 
thousands. The route mileage is now 14,000, aircraft have 
developed from single-engined 360 H.P. machines, carry- 
ing two passengers, to four-engined air liners of 2200 H.P. 
carrying thirty-eight or thirty-nine passengers and a crew 
of four. The reliability of commercial flying has increased 
from approximately 60 per cent. to nearly 100 per cent. 


At the end of 1932 there were in Japan 850 public 
service undertakings for the supply of electricity and 
6870 private plants. The generating capacity of the first 
group was 4,275,000 kW, while a further 1,736,000 kW 
was under construction, and of the second group 658,000 
kW with 130,000 kW under construction. Of the total of 
6,799,000 kW, 4,532,000 is hydraulic, 2,198,000 steam, and 
68,000 oil. Water power available at 2822 sites is esti- 
mated at 6,415,000 H.P. minimum flow and 14,090,000 
H.P. maximum on six months’ flow; the annual 
average is 11,933,000 H.P. 


Wortp production of coal is steadily increasing. This 
is revealed by statistics for the principal coal-producing 
countries for the five months ending May last. According 
to O’Connell’s Coal and Iron News, the United States, the 
United Kingdom, and Germany show the three largest 
increases over the totals for the corresponding period of 
last year. Outputs were as follows, the figures in brackets 
representing the outputs for 1933 :—United States, 


165,034,000 tons (123,527,000); United Kingdom, 
95,460,000 (88,945,000) ; Germany, 49,165,000 


(43,142,000); France, 19,400,000 (19,291,000) ; Poland, 
11,105,000 (10,050,000) ; Belgium, 10,872,000 (10,536,000) : 
Saar, 4,546,000 (4,193,000). 

WE have received from Mr. H. P. Spratt a reprint from 
the Library Quarterly, Vol. IV, No. 3, giving some personal 
notes recently made on a study tour of the scientific and 
technical libraries of several Continental and Northern 
European cities. The notes include a considerable 
amount of hitherto unpublished information with regard 
to the libraries in Paris, Brussels, Aachen, Frankfort, 
Darmstadt, Mainz, Munich, Leipzig, and Berlin, also those 
of Copenhagen, Stockholm, and Oslo. A plea is made for 
the collaboration of librarians and some international 
unification of library methods. We are asked to state that 
a copy of these notes will be sent free on application to the 
author at the Science Museum, South Kensington, London, 


S.W.7. 
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THE STEEL TRADE’S FUTURE. 


For the time being the reorganisation plans of 
the British iron and steel industry are more or less 
in a state of suspension. After all, there is a limit 
to endurance, and who shall blame the steel makers 
if they take a vacation in August to recuperate 
from the strain of constitution building in February 
and April, and to secure the physical energy which 
the task of working the constitution may call for 
in the autumn? Chairmen and directors in other 
industries can take their holidays without the 
shadow of Government displeasure coming between 
them and the August sun; but not so the steel 
makers. Much remains to be done to bring the 
reorganisation plans to fruition, and the Govern- 
ment having stirred the steel makers to promises, 
is now worrying them for performance. There is 
that independent Chairman to be appointed. 
Probably if the industry had realised the amount 
of trouble this pinnacle to their constitution would 
cause them before he had even been selected, they 
would not have made him such a conspicuous 
architectural feature. It is possible that they had 
in mind a Chairman who, as well as dealing im- 
partially with the various sections of the industry, 
would display a praiseworthy independence of 
influences outside the steel trade. On the other 
hand, the Government, which appears to attach 
increasing importance to the appointment, gives 
the impression that in its view the chief qualifica- 
tion of an independent Chairman is that he shall 
be independent of the steel industry. As the latter 
has to provide his salary, this seems a trifle hard. 
The task, therefore, which will have to be under- 
taken of discovering an individual satisfactory 
to all the parties concerned is likely to wear off 
some of the holiday freshness. It is also no secret 
that several essential requirements of the reorgani- 
sation scheme have been more difficult to fulfil 
than was anticipated. It was known that the 
question of quotas would prove a thorny problem, 
and, in fact, this expectation has been more than 
realised. Broadly speaking, the complications of 
the home trade make its reorganisation extra- 
ordinarily difficult, and in spite of any Government 
pressure which may be exercised, the steel makers 
are justified in taking their time. 





The grievances are not altogether on one side. 
One of the chief complaints of the industry centres 
upon the application for an increased tariff. 
Whether the steel makers were altogether tactful 
in asking for increased protection once they had 
made their 334 per cent. duty secure is open to 
question, but the request certainly provoked an 
unexpected measure of hostility on the part of 
other interests which were affected. Resentment 
at the increase in the importations of Continental 
steel which has taken place this year led to the 
application being made. For the first four months 
of 1934 it is claimed that imports of girders, beams, 
joists, and pillars increased by 44 per cent. com- 
pared with the corresponding period of 1933, and 
by 63 per cent. compared with 1932. There is no 
doubt also that the British’steel makers are firmly 
of opinion that the prices at which Continental 
steel has been sold in this country bear no relation 
to the official quotations of the European Steel 
Cartel. In fact, it is argued that the actual selling 
prices are as much as 30s. to 35s. below the official 
quotations, even after the duty is paid on the 
foreign material, and £2 6s. 6d. to £2 11s. 6d. less 
than the British manufacturers’ official delivered 
prices. It was generally known that when the steel 
makers made their application they hoped to 
obtain a specific duty of £3 per ton, or 334 per cent., 
whichever was the higher, on girders, beams, joists, 
and pillars. The application for a higher duty on 
steel bars, rods, angles, shapes, hoops, and strip 
has also met with opposition. It has been urged 
by the steel makers that during the first quarter of 
the current year the prices of bars increased 50 per 
cent. compared with the corresponding period of 
1933, and in the case of hoop and strip by 75 per 
cent. This increase in imports has created alarm 
amongst the re-rollers who are finding that con- 
tracts which are worked off are not being replaced 
on the same scale. Whether the decline in new 
business is to be attributed entirely to Continental 
competition is by no means certain, since there are 
British firms which remain outside the National 
Association for Rolled and Re-rolled Steel Products. 
Nevertheless, the competition, whether from im- 
ported material or from unassociated firms, has 
thrown a considerable strain upon the structure 
of the Association. A point which has to be borne 
in mind, however, is that one of the first actions 
of the Association was to increase its price for small 
steel bars from about £7 10s. to £8 9s. 6d., allowing 
for the rebate of 2s. 6d. given under certain con- 
ditions. There is, however, considerable justifica- 
tion for the complaint which steel makers and re- 
rollers alike make that the price schedule of the 
Continental Steel Cartel openly provides for much 
lower prices for the British market than for any 
other. 


Some surprise has been occasioned that no 
official announcement as to the result of the appli- 
cation for higher duties has been made, but un- 
official reports—which are generally regarded as 
having a sound foundation—are in circulation to 
the effect that the Government is averse to increas- 
ing the duties. Mr. Runciman has hinted that the 
home market may be reaching the point of satura- 
tion, and there is no doubt that the Government 
would like to see an expansion of iron and steel 
exports. Nosecret has been made either by Govern- 
ment spokesmen or by members of the iron and 
steel trade that they believe the best way to 
increase the overseas trade is by agreement with 
Continental makers for a division of the world’s 
export market. To do this, the steel makers must 
have something to bargain with, and this is pro- 
vided by the British home market. An increase 
in the duties to the extent asked for by the steel 
makers would kill the trade in Continental steel in 
Great Britain, and to retain this it is probable that 
the Continental makers would be willing to give 
concessions in other parts of the world. As it is 
expected that negotiations will be opened with the 
Continental Steel Cartel in the autumn, it may be 
that no immediate decision on the question of 
higher duties will be made until the probabilities 
of reaching an agreement have been explored. 
Arrangements such as the steel makers have in 
mind are by no means popular with foreign con- 
sumers, and it is realised that consumers in the 
British market may protest against being used as 
counters unless they also receive some compensa- 
tion. Another possibility is that in place of a far- 
reaching arrangement, covering practically all 
descriptions of commercial steel, sectional agree- 
ments may be reached with the Continental Cartel 
on the lines of the ship plate agreement, which has 
been extended for a further period of six months, 
or the tin-plate agreement which has just been 





entered into by the British, American, French, and 








German makers. At the moment it looks as 
though agreement would be more easily reached 
by the latter method, since recent political develop- 
ments on the Continent have caused some concern 
regarding the future of the Cartel organisation, and 
it would certainly arouse less hostility. 


Standardised Symbols. 


CONSIDERABLE opportunity for criticism, both 
of a general and a detailed nature, is provided by 
the list of standard engineering symbols and abbre- 
viations which was published last week by the 
British Standards Institution. The list is designed 
to cover the most frequent needs in the way of 
symbols and abbreviations in the study of mathe- 
matics, applied mechanics, physics, illumination. 
heat and thermodynamics, general engineering, 
materials, structural engineering, naval archi- 
tecture, hydraulics, and electrical engineering. 
So far as the proposed standard abbreviations are 
concerned, we need say little beyond that, for the 
most part, they are obvious and, with a little 
variation here and there, are already in common 
use. The main purpose of the list may undoubtedly 
be regarded as an attempt to standardise the 
mathematical symbols for the commoner quantities 
which enter into the theoretical treatment of the 
subjects we have mentioned. The Committee 
responsible for the preparation of the list expresses 
the hope that it will be used by all authors of 
technical books and papers and by teachers and 
students in the engineering departments of univer- 
sities, technical colleges, and schools. Even before 
studying the list, many of our readers, we feel 
sure, will question the necessity, or the desirability, 
of standardising mathematical symbols on the 
broad basis envisaged by the Committee. When 
they examine the list in detail they will find their 
doubts on the subject completely confirmed. The 
list, in short, itself provides the best possible argu- 
ment against the standardisation which it attempts. 
If it were accepted and put into use it would, we 
are convinced, in many cases result in increasing 
the very confusion and ambiguity which it is 
intended to avoid. 

The list affords some ground for believing that 
the requirements of the sections into which it is 
divided have been considered by separate groups 
of individuals, and that little attention has been 
paid to the fact that the symbols specified in one 
section will frequently have to be employed in 
juxtaposition with those detailed in one or more 
of the others. Even within the separate sections a 
confusing and ambiguous duplication of symbols 
can, in places, be discovered. Let us give a few 
examples. Under “Applied Mechanics” the 
symbol 8 is prescribed for “ specific deflection.” 
This symbol is, however, unshakeably established 
in common practice, in the form 3/, 8f and so 
forth, as indicating a small increment of length. 
force &c. Hence if the Committee’s notation is 
accepted there is more than a distinct. possibility. 
when the theory of beams and other structures 
is being studied, that the symbol 3 will enter into 
the one expression with two entirely different 
meanings. Again the symbol ¢ is prescribed for 
three separate quantities, time, temperature and 
thickness—to say nothing of its fourth use to 
represent tensile stress. What, one may ask, 
are we to do when, as so frequently happens, two 
of these quantities have to be handled simul- 
taneously ? What are we to do in problems of 
heat transmission through plates or tubes in which 
all three appear? No serious objection on the 
grounds of duplication can be taken to the use of 
the symbol f to indicate electrical frequency, the 
general friction factor in hydraulic pipes and 
channels and the radial component of the absolute 
water velocity in hydraulic turbines. It is how- 
ever simply inviting trouble to use the symbol f. 
under the one heading of “‘ Applied Mechanics,” 
for designating linear acceleration, modulus of 
rupture and limiting intensity of stress. There 
is similarly no grave objection to the use of « to 
represent the coefficient of thermal expansion and 
the decay coefficient in radio communication. In 
neither association is the symbol likely to be mis- 
read as meaning an angle, its most frequent use. 
The Committee specifically recognises the use of « 
to indicate an angle not only in the section headed 
“Primary Units ”’ but also in the section devoted 
to hydraulics. It is scarcely believable but it is 
nevertheless true that under ‘‘ Applied Mechanics 
the same symbol « is specified to denote angular 
acceleration. The lack of co-ordination between 
the sections is perhaps nowhere more manifest 
than in the treatment accorded to the symbols 
vand V. Under “ Primary Units ”’ they are given 








140 


THE ENGINEER 





Ave. 10, 1934 





as alternate symbols for volume, under “‘ Applied 
Mechanics ” as alternative symbols for velocity, 
under “* Physics ’’ V stands for volume and v for 
specific volume or—presumably as the result of a 
misprint for the Greek letter upsilon—for kine- 
matic coefficient of viscosity, under ‘ Structural 
Engineering ’’ V is vertical component of force, 
under ‘‘ Naval Architecture ” v is speed of current 
in feet per second and V speed of vessel in feet per 
second, under “* Hydraulics * v is absolute velocity 
of water in turbines and pumps and under “ Elec- 
trical Engineering” V is difference of potential. 
The English alphabet, counting capitals and 
lower-case letters, consists of fifty-two symbols. 
The Greek alphabet, similarly, is composed of 
forty-eight but of the capitals thirteen are identical 
in form with English capital letters. Between 
them they therefore provide the mathematician 
with eighty-seven different symbols. The supply 
is quite insufficient for general needs but it can be 
extended to a considerable extent in several ways, 
notably by the attachment of suffixes to the primary 
symbols. The use of suffixes from the typo- 
graphical point of view is objectionable for various 
technical reasons and from the standpoint of the 
printed result is not pleasing. An alternative 
method which, in reality, is much more than a 
means of economising the use of the limited number 
of symbols available is to adopt the old Newtonian 
notation for a differential coefficient with respect 
to time. Under this notation if x is the displace- 
ment of a moving point its velocity will be repre- 
sented by the symbol # and its acceleration by #. 
Again if « and ¢ are two variable angles entering 
into a problem 6 and ¢ are the respective angular 
velocities and 6 and ¢ are the respective angular 





accelerations. Merely as a system of notation this 
method is economical of symbols. In the examples 
we have given three symbols 2, e and 9 are, by 
simple modification, made to represent nine 
different quantities. Under the Committee's 
system these nine quantities would be represented 
by 2, v, f, 0, 0, @», wg, a a, or by seven different 
symbols. In addition while the modified symbols 
#, 6, &c. are standard typefounders’ characters, 
symbols such as w, are not standard and have to 
be set up by a troublesome and costly process. 
Finally, under the Newtonian notation the modified 
symbols are self-interpreting. Under the Com- 
mittee’s system no mnemonic relationship what- 
ever exists between the symbols x v and f or 0, 
# and « Even however with the aid of this or 
some other system of economising the use of 
symbols the number available is not sufficient to 
cover simultaneously in any tolerable manner all 
the quantities which we desire to specify by them. 
Duplication is unavoidable. It can be avoided 
only if we allow each author and writer to choose 
and define his own symbols on an entirely un- 
restricted basis. We must be prepared even to 
allow the traditional uses of such symbols as x 
and e at times to be outraged, for adherence to 
convention is of no consequence when clarity and 
freedom from ambiguity are at stake. Standardisa- 
tion is by its nature in hopeless conflict with this 
individual freedom of choice. It would prove 
restrictive and not helpful and would promote, 
not relieve, confusion and ambiguity. We are 
convinced that even were the Committee’s list of 
symbols much less open to detailed criticism than 
it is it would still have very little chance of being 
generally adopted. : 
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The Materials of Aircraft Construction. By Bee 
Hii, F.R.Ae.S., M.I.Ae.E. London: Sir Isaac 
Pitman and Sons, Ltd. 1934. Price 20s. net. 


THERE is little doubt that aircraft engineering calls 
for a@ more intimate knowledge of the materials used 
than any other branch of engineering. The aircraft 
designer must be conversant with materials covering 
such a wide range as from high-tensile steel to rubber 
and fabrics. Not only must he know their charac- 
teristics, but, what is equally important, their 
limitations. He must also be familiar with the various 
‘diseases’ they are subject to, and, owing to the 
stringent inspection called for in aircraft, he must 
have accurate information of the specifications and 
tests. 

But this is not all. It is very desirable, and in 
many cases necessary, that he should have a know- 
ledge of the making of the material he intends to use, 
for in many instances a material which may have all 
the desired physical properties cannot be utilised, 
owing to limitations set by the process of manufacture. 

The requirements of a satisfactory text book deal- 
ing with this subject are therefore exacting. The 
properties of the various materials must be detailed, 
and the data correlated with specification require- 
ments. Not only should the advantages of a par- 
ticular material be indicated, but equal emphasis 
should be given to any disadvantages. To say every- 
thing about every material used in modern aircraft 
would need an encyclopedia. The author has set 
out to take a telescopic rather than a microscopic 
view of the subject, but each branch of the subject 
dealt with receives adequate consideration. 

The first chapter is devoted to mechanical testing, 
an essential preliminary to a proper understanding 
of any specification. The various tests are described 
and criticised. It is suggested that the yield point 
can be determined by releasing the load at several 
values near the suspected yield point, and measuring 
the length between the gauge points while unloaded, 
and if no permanent stretch has taken place the yield 
point has not been passed. It is possible, however, 
by such a procedure to raise the yield point, a fact 
which might influence the acceptance or rejection of 
the material under test. In a number of specifications 
the yield point is now replaced by the proof stress. 

The second chapter opens with the statement that 
there is probably no part of the book more difficult 
to condense into the available space than the study 
of steel. The author has avoided attempting to give 
more than a mere outline of the constitution of steel. 
In being very brief, however, there is a danger of 
making statements that may be misleading, particu- 
larly to students. For example, the statement, 
‘* steel, cooled slowly in the ordinary way, if examined 
under a miscroscope, will be found to contain two 
principal crystals, iron or ferrite and iron carbide or 
cementite. The former is soft and ductile and the 
latter hard and brittle,’’ may lead to quite an errone- 
ous idea of the microstructure of steel. Apart from 





this comment, and an obvious error on page 39, 
where the word “‘ phosphorus” is used instead of 
‘* sulphur,” this chapter is of great importance. The 
various types of steel are considered in conjunction 
with either B.S.I. or D.T.D. specifications. The 
process and theory of case-hardening are dealt with, 
and considerable attention is given to cold-worked 
steels and stainless and non-corrodible steels. 

The application of welding to aircraft construction 
is considered, and an outline given of the various 
processes, but welding methods are not dealt with in 
detail, as welding is essentially a specialist’s work. 

As the use of steel tubing is becoming increasingly 
important, a fairly detailed study from the point of 
view of the designer is given. This not only includes 
details of the various specifications, but also the 
methods of connection. Important operations, such 
as bending, brazing, and welding, are described. The 
testing of tubes is dealt with in detail and an outline 
given of tube manufacture. 

No part of an aeroplane has caused greater anxiety 
or been more discussed than streamline wires with 
their fork-end fittings, and this subject is well covered, 
as are also important details relating to steel wire 
ropes, and cables. 

The development of the light non-ferrous alloys is 
very largely due to the needs of the aircraft industry, 
and the various cast and wrought alloys aré considered 
from all aspects. The copper-tin alloys and solders 
are included, and a number of pages is devoted to the 
difficult subject of corrosion. 

The non-metallic materials are at present also of 
considerable importance to the aircraft industry. 
Timber held its position for many years as the best 
material for spars, struts, longerons, and many other 
parts, owing to its strength and lightness. It is 
probable, however, that metal will ultimately replace 
wood for spars and struts in all large machines. It 
is felt that while the subject of timber need not be 
treated so fully, being at least within range of being 
obsolete for certain parts, it cannot be ignored alto- 
gether. It is desirable when discussing this point to 
realise clearly what is the real issue at stake, and 
also to note that the points of view of the military and 
civil machine designer are quite different. The former 
has to bear in mind the possibility of a rapid expan- 
sion of output in the event of war, and hence is 
inclined towards metal (particularly steel) construc- 
tion in this country, as it is a native product backed 
by a highly developed industry. The same cannot 
be said of timber, most of which has to be imported, 
and in consequence the question of obtaining suffi- 
cient supplies becomes a serious one in wartime. 
With civil machines the paramount question is to 
lower the cost of construction (it is worth a £ to save 
a lb.) and upkeep, and in this case metal construc- 
tion is by no means a serious competitor to wood yet. 
Timber therefore receives its due consideration, with 
additional information regarding plywoods. Further 
chapters are devoted to varnish and protective cover- 





ings, glue and gluing, rubber, fabric, and dopes, 

The choice of materials for aircraft construction is 
limited by numerous factors. The author believes 
in the utilisation of the results of the latest research, 
and the “ try-out ” of all materials. The tendency of 
modern design is to use either high-tensile steel for 
all structural parts of an aeroplane or else use duralu- 
min, or in some cases a combination of both. From 
the outset, the author is of the opinion that the ultra 
light alloys of magnesium can be ruled out for com- 
mercial aircraft on the score of high cost and lack o/ 
resistance to corrosion. He is also of the opinion 
that non-corrosive steels should be avoided for genera 
application on land planes, but for sea planes and 
flying boats stainless steels are a necessity. 

It is with some trepidation that the author includes 
a short section dealing with the supply and price of 
materials. The question of price, however, has to be 
considered, and, unfortunately, in the majority of 
text books dealing with materials of construction, 
the subject is avoided altogether. A suggested basis 
of comparison for different classes of material is based 
on the comparative price for equal strength, and on 
such a basis, taking high-tensile steel to specifica 
tion 8.2 as 1, duralumin to specification L.1 comes 
out at 4-6. Other figures given emphasise the fact 
that the lightest material is by no means always the 
most suitable when high stresses have to be met. 

A bibliography is given at the end of each chapter 
and adds greatly to the value of the work. The 
diagrams are good, and the book should prove of real 
practical use to designers and students of aircraft. 





By Dr. H. Corron. 


Design of Electrical Machinery. 
Price 24s. 


London : Humphrey Milford. 
WRITTEN with the object of providing in one volume 
the fundamental principies of the design of all classes 
of electrical machinery and based on a course of 
lectures given at University College, Nottingham, 
to students preparing for the examinations, such as 
those of the Institution of Electrical Engineers, the 
City and Guilds of London Institute, &c., this new 
book should appeal in particular to those who intend 
to specialise in the branch of electrical engineering 
with which it deals. While the author realises that 
the procedure adopted in commercial design may 
differ from that given in the book, he points out that 
the fundamental principles are independent of this 
fact, and the various formule used are, wherever 
possible, derived from those principles. Both A.C. 
and D.C. machines are covered, and due attention 
is given to the properties of the materials used in their 
construction. Windings and winding formule are 
covered in Chapter II, which contains many dia- 
grams. The insulation of field coils and armature 
conductors, heating and ventilation, the magnetic 
circuit of machines with D.C. excitation, armature 
reaction and commutation in D.C. machines, and the 
design of D.C. machines are considered in the five 
following chapters. From this point onwards the 
volume is mainly devoted to A.C. work, although 
towards the end there is a chapter on rotary converters 
and one on additional examples, covering both A.C. 
and D.C. machines, and giving details of several 
special machines, such as a 10,000-volt generator 
and an aircraft generator. 

In the chapters devoted to A.C. design the special 
problems considered are the calculation of the excita- 
tion of a turbo-alternator and the effect of sudden 
short circuits. Considerable attention is paid to 
static transformers and their design. Data of a five- 
limbed transformer are given, and full particulars of 
a 150,000-volt testing transformer. Following a 
chapter dealing with alternators in general, and dis- 
cussing such matters as armature reaction, the calcu- 
lation of armature inductance, reactance voltage, anc 
so forth, is one on the design of alternators. Har- 
monics in an alternator E.M.F. wave, induction 
motors, and the design of induction motors form the 
subjects of other chapters. The special problem dealt 
with in the case of induction motors is the pulling 
into step of the synchronous-induction type of 
machine, and the calculation of the capacity of its 
exciter. 

Apart from the fact that no reference appears to 
be made to the motor converter, the volume covers 
the subject pretty well, and when studied in con- 
junction with other works on the subject and institu- 
tion papers, it should prove of considerable assist- 
ance to advanced electrical students. 








Tue old toll bridge over the Severn at Ironbridge, 
Shropshire, has been scheduled under the Ancient Monu- 
ments Act, and another bridge is to be erected by Shrop- 
shire County Council to take its place. The old bridge was 
cast at the Coalbrookdale Works, about a mile away, 
between the years 1777 and 1779, and was the first iron 
bridge of large size to be made in England. As related in 
Article VI, ‘** Early Track,” on August 8th, 1924, of our 
series “ One Hundred Years of British Railways,” the 
first successful iron,rails were made on the suggestion of 
William Reynolds at Coalbrookdale Ironworks in 1767. 
They were 5ft. long and lin. deep, with a hole in each end 
and in the middle to fasten them to stone sleepers. In 
1818, Robert Stevenson—the father of R. L. Stevenson— 
in making a report on a proposed railway from the Mid- 
lothian coalfields to the port of Leith, spoke of what hac 
already been done by the great Iron Company at Coal- 
brookdale, and referred to the advantages which had 
resulted from its work. 
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Industrial Applications of Thyratrons. 


(Communicated by the B.T'.H. Company). 


(J\HE sphere of usefulness of electron tubes in the indus- 
trial control field has been considerably widened during 
the past few years by the commercial development of the 
‘hyratron. Operating by itself or in conjunction with 
other electron tubes, such as the photo tube, or with 
amplifying valves of the high vacuum type, it has found a 
variety of applications in many branches of industry. 

Much valuable research work in connection with 
Thyratrons and their applications has been carried out by 
Che British Thomson-Houston Company, Ltd. Three 
years ago Thyratrons were produced capable of handling 
a few watts only, and so were confined to relay applica- 
tions, i.e. to cases where a small contactor was required 
to be controlled from a very low power source. Since then 
the B.T.H. Company has made further important develop- 
ments, and last year apparatus was built employing 
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Thyratrons capable of carrying up to 60 kVA in their 
anode circuits. Present developments will treble this 
kVA rating. 

The hot cathode Thyratron is the only type to find real 
applications in industry, and will be the only type con- 
sidered here. It is essentially a mercury vapour rectifier 
incorporating a control electrode or grid, which exerts a 
certain degree of control over the anode current flowing 
between the hot cathode and a third electrode, the anode. 
The hot cathode is the source of electrons which comprise 
the anode current. It may be of a filamentary type or, in 
the case of heavy current tubes, it is in the form of a 
cylinder having internal vanes which carry the active 
electron-producing material, generally a barium com- 
pound. The latter type of cathode is known as the in- 
directly heated type, since the heater which raises the 


Grid Voltage 180°Qut of Prase 


Grid Voltage Approx. 90°0ut of Phase. 





Shaded Areas Indicate 
Current Conduction. 


Grid Voltage in Phase . 


Tee Ewamera’’ 


Fic, 2—-Effect of Phase Relationship between Grid and Anode Voltage. 


emitting surfaces to a dull red temperature forms no part 
of the Thyratron circuit proper. 

As in the case of many other types of electron tube, 
the electrode structure is enclosed within a glass envelope, 
although the present tendency in America is towards a 
steel or copper enclosing cylinder. 

Such a tube has characteristics very different from 
those of the familiar three-electrode radio valve. A 
negatively charged control grid has power to prevent the 
anode current starting in the Thyratron, but when a flow 
of electrons once occurs between cathode and anode, 
ionisation of the mercury vapour present takes place, 
and the grid is powerless to stop or modify the anode 
current, which flows between the anode and cathode in the 
form of an arc. 

Inability of the grid to control the magnitude of the 
are is due to the formation of positive ions by collision 
between the electrons and the mercury molecules. These 


positive ions will flow towards and surround a negatively 
charged grid, and so neutralise its influence on the electron 
flow to the anode. 
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From the foregoing it will be apparent that when D.C. 
is applied to the anode circuit, the grid only acts as a 
“ hold off” device. If the grid is raised to a certain value 
of potential, which is dependent upon the anode voltage, 
it will allow the are to strike. Fig. 1 gives the “ critical 
grid voltage,” i.e., the grid voltage which just allows the 
arc to strike as a function of the anode voltage, for a 
typical industrial type Thyratron. 

The magnitude of the are current will be determined by 
the characteristics of the external circuit. The grid can 
only regain control if the anode voltage is reduced nearly 
to zero, so that the arc cannot be maintained by the anode 
potential. The negatively charged grid can then rapidly 
“clean up” the positive ions left in the tube (in most 
tubes in less than one-thousandth of a second). If the 
anode voltage is again switched on, the grid, if sufficiently 
negative, will prevent the arc starting again. A positive 
voltage impulse on the grid of a few micro-seconds dura- 
tion is sufficient to restart the arc. 

With an alternating supply to the anode circuit, the 
grid is given the opportunity of regaining control of the 
arc every cycle. Further, by applying an alternating 
voltage of the same frequency to the grid, the average 
value of the anode current can be controlled, since the 
arc can be made to start at any point during the positive 
half cycle. This is accomplished readily by varying the 
phase of the grid voltage. Fig. 2 indicates how the phase 
relationship between the grid and anode voltages controls 
the average current through the tube, The diagram shows 
conditions for three different values of phase angle, and 
for a pure resistance load in the anode circuit. In the 
diagram it is assumed that the grid loses control at zero 
grid voltage, as this is usually a sufficiently accurate 
assumption for most p' ses. 

Another desirable effect of the positive ions in the are, 
is the neutralising of the negative “‘ space charge,” which 
is due to the electrons which constitute the arc current. 
This neutralisation results in a low voltage drop between 
anode and cathode, usually between 10 and 20 volts, for 
all values of current within the rating of the tube. 

Since the current required by the grid of the Thyratron 

usually less than 1 milliampére, the tube may be 
usefully applied to all forms of industrial control when a 
very low level of energy is available from the controlling 
source. Other advantages of the Thyratron are sum- 
marised below, according to the basic type of circuit used. 
As indicated in the description of the tube itself, there are 
three basic types of Thyratron circuit. 

(1) The first type of circuit is one in which D.C. 
applied to the anode and normally the tube is held non- 
conducting by a negative D.C. bias on the grid. This 
circuit is of limited application, but is being usefully 
employed where it is required to operate conventional 
types of contactors, &c., from voltage impulses of 
extremely short duration. 

(2) A “ full on ”’ or “ full off ” 
A.C. is applied to the anode of the Thyratron. In this 
case D.C, or A.C. bias may be used in such a manner that 
the tube is fully conducting or is held completely “ off.” 
The Thyratron thus operates similarly to a contactor, in 
that it passes current only when its controlling circuit is 
suitably energised. As a contactor it is noiseless, inertia- 
less, and capable of operating many times per second. 
Further, it is capable of being “‘ closed ” precisely at any 
point of the alternating current cycle. The controlled 
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circuit is obtained when 





output from the Thyratron circuit may be D.C. or A.C. 








he--— ~ AC. Supply 7 1 
| 0.0. Load 
%% byw Lined \ 
WAAAY 





Tela 





Bend 





weed lw Wi | N 


ANU Grid 















/ WW UU 
Phase Shifting Cathode * 
Bridge 8 Heater Le 
l I z|54 











Heater — 


Transformer 


A 








Fic, 3- 


Phase-Shifting Scheme. 


(3) The third type may be termed the phase-controlled 
circuit, in which the point of striking of the arc during the 
half cycle of positive anode voltage can be delayed by any 
desired amount, and thus the mean output current may 
be controlled. As explained previously, this can be 
achieved by varying the phase relationship between an 
A.C. grid voltage and the anode voltage, both being of 
the same frequency. Generally speaking, it is only feasible 
to control the magnitude of a D.C. output by such a 
circuit. 


THYRATRON Grip CIRCUITS. 


“ 


For simple “on” and “ off” control of the Thyratron 
on A.C. or for control of the trigger action of the tube on 
D.C., the grid circuit is generally very simple, the essential 
elements being a bias voltage applied to the grid through a 
relatively high impedance, to maintain the tube normally 
non-conducting. To render the tube conducting a voltage 
usually of the opposite polarity to the bias voltage is 


| tube amplifier, or may be derived from a circuit in which 
the closing of delicate contacts of low current capacity, 
for instance, applies a suitable voltage to the grid circuit. 
Theoretically a very small change of voltage will render 
a Thyratron conducting. By reason, however, of the slight 
change in the characteristics of the tube, which takes — 
place with change of temperature, and owing to variation 
during the life of the tube, it is essential that a margin 
well above the theoretical be allowed. For Thyratrons 
delivering up to 2-5 ampéres anode current, a change of 
10 volts should be allowed for. The current taken from 
the operating circuit under these conditions would be 
about 0-1 milliampéres. Under adverse conditions, as, 
for example, when heavy currents are being broken by 
contactors on lines connected with the Thyratron circuit, 
transient voltages may be set up, and will tend to give 
faulty operation of the Thyratron, causing it to “ fire’ 
when not required to do so. The reduction of these 
transients and the neutralising of their effect in the 
Thyratron grid circuit may necessitate the provision of 
somewhat higher operating volt-ampéres than given above. 
The third type of basic circuit, which provides control 
of the mean current passed by the tube, lends itself to a 
variety of forms, so far as the grid circuit is concerned, 
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owing to the low power requirements of the latter. Various 
practical means of changing the phase relationship between 
the grid voltage and the anode voltage are given beiow. 


PHASE SHIFTING CIRCUITS. 


One of the simplest means of shifting the phase of the 
grid voltage with respect to the anode voltage is given in 
Fig. 3, which shows a bi-phase rectifier, the output of 
which is capable of smooth control from zero to its maxi- 
mum value. The Thyratrons are arranged to give full 
wave rectification, the anodes being connected at the end 
of a centre tapped secondary winding and the common 
cathode lead forming the positive terminal for the D.C. 
load, as in the conventional uncontrolled rectifier circuit. 

Grid excitation is applied through the grid transformer 
T,, and is derived from the bridge circuit comprising a fixed 
resistance R, a variable reactance X, and the centre 
tapped secondary of transformer T,. 

Referring to the vector diagrams in Fig. 3, O A repre- 
sents the vector of anode voltage, OB the secondary 
voltage vector of transformer T,. Assuming X to be a 
pure reactance, the voltage vectors of X and R are at 
right angles for all values of X, thus giving the familiar 
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circle diagram. Hence variation of X controls the phase 
of E g, and therefore the magnitude of the D.C. output of 
the rectifier. The output characteristics of such a circuit 
are given in Fig. 4, in which X is assumed to consist of 
@ small solenoid having a movable core weighing about 
3 oz., and the magnetic pull being not greater than | oz. 

Mechanical movement is also used in Fig. 5, where a 
phase-shifting transformer controls the grid voltage phase 
angle. The phase-shifting transformer is somewhat similar 
to a very small induction motor, with a single-phase 
wound rotor. In actual practice a “ Selsyn ” is used to 
fulfil this function. In its usual form, the B.T.H. 
“* Selsyn ” has two poles, and hence 180 deg. rotation of 
the rotor, and gives full control of the rectifier load from 





applied across the aforementioned impedance. This con- 
trolling voltage may be the output voltage of a vacuum 





zero to its maximum value (for a pure resistance load). 
In the lower diagram, Fig. 5, the D.C. output of the 
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rectifier is controlled by small changes in a D.C. current. 
Asmall saturable reactor, approximating in size to an inter- 
stage low-frequency transformer in a radio set, is used 
to change the phase of the grid voltage. The magnitude 
of the D.C, flux in the saturable reactor core controls the 
degree of saturation in the iron, and hence also the magni- 
tude of the reactance of the A.C, windings, which are so 
wound as to exert no transformer action on the D.C. circuit. 
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As the reactance of the A.C. windings changes, the grid 
voltage shifts in phase, as in the circuit of Fig. 3. 

A circuit which lends itself to various very practical 
methods of grid control is given in Fig. 6 in its most 
elementary form. An A.C, voltage lagging approximately 
90 deg. with respect to the anode voltage, is fed into the 
grid circuit through transformer Tg. The phase shifting 
of this voltage can be readily accomplished by a resistance 
reactor or resistance condenser bridge, the latter method 
being shown in the diagram. Upon this voltage is super- 
imposed a D.C. voltage, and it will be seen from the dia- 
gram on the right of Fig. 6 that the mean D.C. output of 
the rectifier can be controlled by this superimposed D.C. 
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Auxiliary Thyratrons 6ontrol the main power tubes in 
order that the precise control mentioned above may be 
obtained. 

The requirements of seam welding are similar. In this 
case the electrodes consist of two motor-driven copper or 
copper alloy wheels, between which the work is pro- 
pelled under considerable pressure. The electrodes rotate 
uniformly, but current is passed between them inter- 
mittently, and the seam weld is, in effect, a series of over- 
lapping spot welds. The metal cools sufficiently between 
each spot to prevent a building up of the heat as the work 
progresses. High welding speeds, using up to 1500 inter- 
ruptions of current per minute, have been successfully 
achieved using Thyratron control. This system also 
permits the ratio of the duration of weld to the duration 
of time between the welds to be changed. In other high- 
speed control methods for seam welders, this ratio is 
necessarily unity. Hence the Thyratron system gives an 
additional control of the heat to the weld. For instance, 
in seam welding special stainless steel, a welding time 
of one cycle “on” (of a 50-cycle supply) with a two 
cycle ‘‘ off’ period has been found suitable. 

In Fig. 7 two Thyratrons are utilised in a remote-control 
system, in which the displacements made by a remote 
shaft A are reproduced by the driven shaft B. Further- 
more, the system acts somewhat as a torque amplifier, 
since the torque required by A is negligible, and the 
torque reproduced on shaft B may be that due to a 50H.P. 
motor, for instance. 

This system has been used for the remote control of 
large motor-driven rheostats, for pre-setting the position 
of the screw-down rolls in a rolling mill, &c. The trans- 
mitter shaft A rotates the ‘single-phase rotor of the 
Selsyn induction device T. The stator of the latter is 
connected to the stator of a similar device R at the 
receiver end of the system. Thus the single-phase flux in 
the transmitting device T is reproduced (neglecting losses) 
in the receiver R. 





Hence if the space relationships of rotor and stator of 
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grid voltage, since the latter controls the point in the half 
cycle of anode voltage at which the Thyratron grid 
allows the tube to become conducting. This circuit owes 
its usefulness to the fact that the D.C. component of 
voltage fed into the grid circuit can readily be made some 
function of the D.C, output voltage or current. Thus a 
circuit can be provided to give flat voltage regulation with 
any change of D.C. load up to the maximum output of the 
rectifier, or the voltage output can be given some special 
relationship with respect to the D.C. current. 

A few applications which represent types of circuits as 
described in the foregoing paragraphs will be given, 
without attempt at classification. 

One of the most promising developments carried out 
by the B.T.H. Company is the Thyratron control of high- 
speed spot and seam resistance welding. In the case of 
continuous spot welding it is frequently necessary to 
interrupt the welding current several hundred times per 
minute, in order to produce a series of overlapping spot 
welds. The welding electrodes take the form of two copper 
or copper alloy jaws, and a reciprocating motion is 
imparted to the upper electrode, which closes down on 
the work to make each spot. The work is fed forward 
when the jaws open. The welding current must start 
after the jaws close, and finish before they open, otherwise 
burning and pitting of the work and electrode tips will 
result. This precise control of the welding current can 
be readily effected by Thyratron control, which not only 
ensures that the welding current passes for a predeter- 
mined length of time, which may be as short as one 
cycle of a 50-cycle supply, but also allows the current 
to start at the correct point of the voltage wave in order 
that surges in the inductive welder transformer circuit shall 
be avoided. 

The elementary circuit is indicated in Fig. 9. A 
standard type of distribution transformer is connected in 
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series with the welder transformer primary winding. The 


secondary winding of this transformer is capable of being 
short-cirewited by two Thyratrons, which are connected 
reversely in parallel, so as to allow an alternating current 
to flow in the secondary winding of the series transformer. 
This winding applies a high voltage to the Thyratrons, 
since the latter are more readily constructed for a high 
voltage than a high current. When both Thyratrons are 
rendered non-conducting by a suitable negative bias in 
their grid circuits, the series transformer presents its full 
magnetising impedance to the flow of current and the 
primary winding of the welder transformer is substantially 
on open circuit. When both Thyratrons conduct, and thus 
short-circuit the series transformer secondary, nearly 


full line voltage is applied to the welder transformer. 
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R and T are identical, the voltage output of the rotor of 
R will be the same as the rotor input of T. Alternatively, 
if the rotors of R and T are mutually at right angles, the 
induced voltage in R will be zero; further, the phase 
relationship of this voltage swings through 180 deg. as 
the rotor of R passes through this null point. Two 
Thyratrons P and Q have their anodes connected to the 
same source of A.C, supply as the transmitter T, and their 
grid circuits receive excitation from the rotor of the 
receiver device R. The Thyratrons are normally held 
non-conducting by a small bias voltage from the trans- 
former S. Their anode circuits control the reversing con- 
tactors of motor M, which drives the remote shaft B. 
Thus when the rotors of T and R are at right angles, giving 
a@ zero voltage output from rotor R, both Thyratrons 
remain non-conducting, and the motor M is stationary, 
this being the position of correspondence. If, now, shaft 
A is displaced clockwise, a voltage having such a phase 
relationship as to make one of the tubes conducting is 
induced in the grid circuit. The other tube will remain 
non-conducting, as its grid voltage will be of the opposite 
phase relationship to its anode voltage. The conducting 
tube pulls in the contactor, which operates the motor in 





such a direction as to rotate shaft B clockwise. This 
action continues until the shafts A and B are again mutually 
at right angles. Similarly, for a displacement of shaft A 
in the opposite direction, the other Thyratron will con 
duct and rotate B counter-clockwise until correspondence 
between A and B is reached again. 

The main principle of the foregoing circuit has been 
extended so that an additional Thyratron circuit, similar 
to the above, functions as a vernier to the main contro! 
circuit, in order to gain a high accuracy of “ follow-up 
A further modification permits the motor to be supplie«! 
directly by the Thyratrons, so that there are no movin; 
parts or sliding contacts whatever in the control circuit. 

A promising field for Thyratron control, in which the 
‘phase shift’ principle is used for controlling a D.C 
output, is the speed control of D.C. motors. The circuit 
of Fig. 8 in effect replaces a Ward Leonard set with « 
voltage regulator. The circuit shown will maintain th: 
speed of the D.C, motor at a pre-set value over a wick 
speed range and for varying loads on the motor. 

In the diagram a bi-phase rectifier is shown supplyin; 
the motor armature, though the system may be applic: 
equally well in a rectifier having three or more phases. 
An accurate measure of the motor speed is given by thi 
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pilot generator G which applies a voltage proportional to 
the motor speed to the Thyratron grid circuit. As this 
generator is required to deliver less than Ll watt, a 
small tachometer generator is suitable. The generator: 
voltage across X—-Y together with an adjustable refer 
ence voltage across A-—B is fed to the grid cireuit network. 
which comprises static devices, such as reactors, con- 
densers, &e. The Thyratron circuit is such that for 
any value of the voltage A-—B within the rating of the 
rectifier, the output of the rectifier adjusts itself so that 
the voltage X—-Y is the same as A—B within a very small 
percentage. Further, if the voltage across ©-——D is main- 
tained constant by means of a glow tube, barreter, or a 
similar device, the circuit compensates for variations in 
the A.C. supply. Thus the motor speed is rendered inde- 
pendent of supply fluctuations in voltage or frequency. 

Alternatively, the Thyratron rectifier may be used to 
supply the field instead of the armature of a D.C. motor, 
and in the same way can be made to maintain a constant 
pre-set speed. The performance of such a circuit is given 
in Fig. 10, which also shows the regulation of the D.C. 
motor with a constant source of D.C. excitation. 

The preceding examples are not intended to cover an) 
but the smallest range of Thyratron applications. 
Thyratron control is being used in activities differing as 
widely as theatres and steel mills, and there is every reason 
to believe that its possible field of applications has been 
barely touched. 








An Acoustic Process 


N structural design the stresses in the structure and 
I its foundations can generally be calculated only if 
the bearing power of the subsoil is assumed to be prac- 
tically invariable. This assumption is seldom fulfilled 
in practice, and therefore the foundations have to be 
calculated with a high factor of safety. This procedure 
does not guarantee absolute safety, for, in the course of 
time, the subsoil may subside to such an extent that the 
rigidity and strength of the foundations become inadequate 
to prevent the application of harmful stresses to other 
parts of the construction. This condition becomes recog- 
nisable when alterations in shape or position occur, and 
frequently it indicates the approach of serious danger, 
especially in the case of large buildings, quay walls, dams, 
bridge foundations, &c. 

For such structures, it would be of great service if 
a system of measurement could be employed which would 
not only reveal any alteration that had already occurred, 
but which would permit the forces causing the alteration 
to be detected and measured in their infancy. The measur- 
ing apparatus would have to be permanently connected to 
the structure and be in constant readiness for use. It 
would, too, have to be so designed that it could be incor- 
porated in the structure without undue trouble or inter- 
ference with the functioning of the structure. The 
accepted measuring devices of this kind—principally 
hydraulic and electrical—work satisfactorily when the 





lay-out and conditions of the structure permit of a com- 
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of Stress. 


paratively simple and compact arrangement of the 
measuring equipment. I[n many however, the 
apparatus is difficult, if not impossible, of access once it 
has been installed, and it is only rarely possible to 
re-calibrate it subsequently. In such cases it is inexpedient 
to rely upon the apparatus working and measuring 
accurately for months or years on end. 

The equipment illustrated herewith is claimed to be 
independent in its action of all conditions connected with 
the lay-out of the structure and its own relationship 
thereto, as well as of all mechanical, electrical, chemical 
and temperature effects. This equipment is available for 
measuring the bearing power of the soil under foundations, 
quay walls, tower and chimney stacks; for measuring 
the pressure on piles, and in or at the base of dams and 
earthworks; for determining the load on the ground 
under railway sleepers, and the pressure on bridge bearings, 
and so forth. In all cases, measurements can be made 
immediately after the apparatus has been installed, and 
can be continued for any length of time during the course 
of the building or constructional operations and after their 
completion. 

The new method is characterised by its use of a steel 
wire as the measuring element, the frequency of oscilla- 
tion of which indicates the degree of expansion or con- 
traction of the body to which it is applied. The measuring 
wire is permanently connected to the body. The pitch 
of the note emitted by the measuring wire is represented 
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by a numerical value, which is directly correlated with 
the degree of expansion or contraction, by means of 
apparatus situated outside the structure. Any alteration 
in the stresses in the body is indicated by a corresponding 
alteration in the frequency of oscillation of the measuring 
wire as compared with a second steel wire —the comparing 
wire stretched on an invariable stee) base. Transmission 
from the measuring wire to the comparing wire is effected 
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electrically. The comparing wire is fitted with a tensioning 
device provided with a scale divided into 500 parts. 
When the lever is actuated, the wire is stressed with a 
tension corresponding to the figures on the scale. One 
degree on the seale is called one degree of sound. The 
mean value of the comparing wire, equal to 250 degrees 
of sound, is taken as the initial value for all measurements. 
The measuring wire is tuned to this value, which denotes 

















PRESSURE MEASURING BOX 


# constant state of stress at the point measured. If 
the structure experiences expansion at the measuring 
point, the measuring wire is stretched tighter and develops 
a higher pitch, which is reproduced on the comparing 
wire by adjusting the tensioning device. Contraction 
at the point measured is similarly indicated by a fall 
in the pitch. 
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to each other, and are separately calibrated, the figure 
obtained for each measuring wire being called the wire 
constant. This factor indicates the degree of expansion 
at the point of measurement corresponding to one degree 
of tone on the comparing wire, and is constant for the 
entire range of the measuring scale. The product of tone 
pitch difference and the wire constant therefore denotes 
the expansion of the object. The acoustic error in the 
case of observers with particularly bad hearing is 1 tone 


TUBULAR UNIT FOR 


degree at the most. Normally, the accuracy of measure- 
ment is about half a tone. 

Comparison of the tones of the measuring and comparing 
wires is effected as follows :—Adjacent to each measuring 
wire is an electro-magnet which is series-connected across 
a battery or a headphone. The receiver can be placed 
at any distance away from the measuring wire, since the 
length and resistance of the conductor do not affect 
the accuracy of the measurement. When the battery 
is switched in, the wire—acting as an armature—is 
attracted and retained by the electro-magnet. On the 
switching-in of the telephone, the wire is released and 
oscillates. The alteration of the magnetic flux in the 
magnet core therefore induces an alternating current 
of the same frequency in the magnet coil, which accurately 
reproduces the tone pitch of the wire in the telephone. 
The comparing wire is also set into vibration, and is 
brought into harmony with the measuring wire by adjust- 
ing the tone degree scale. Particularly fine adjustment 
is possible by operating a device whereby even inaudible 
tone pitches become noticeable as a result of sound 
interference. The rise and fall in the volume of the sound 
is heard, and adjustments are carried out on the scale 
until uniformity is established. 

The two most important forms of measuring wire for 
civil engineering work are the measuring box and the 
concrete measuring wire. Acoustic pick-ups of the first- 
named type for measuring loads on the ground were 
installed under the pillars of the canal bridge of the ship 
hoist at Niederfinou, Germany. The cast iron case of the 
measuring box contains a-precision measuring spring in 
the form of a strong calibrated steel bar arranged hori- 
zontally. Both ends of this bar rest on prismatic knife 
edges firmly secured to the box. Immediately inside the 
knife edges the measuring bar has two vertical arms 
between which the measuring wire is stretched. The 





Deviation from the mean value would directly reveal 
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INTERNAL ARRANGEMENT OF 


the degree of expansion or contraction if both wires were 
perfectly balanced. Such balance could, however, only 
be attained at great expense, the more so since as many 
as twelve measuring wires may be connected in turn to 
one receiving apparatus and, if supplementary lines are 
installed, even a greater number. Structures have been 


fitted with equipment comprising in all up to 100 measuring 
wires, 


The wires are therefore only approximately tuned 









cover of the box is convex in the centre, and rests on the 
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PRESSURE MEASURING BOX 


middle of the bar so that when pressure is exerted upon 
the cover, the measuring bar is deflected downwards, 
thereby causing the arms to spread and increasing the 
tension in the measuring wire. The cover and casing 
of the box are hermetically sealed by rubber packing 
and a steel binding, but are movable relatively to each 
other. 


MEASURING EXPANSION 


the degree of expansion in concrete. A double-wedge 
shaped measuring element is embodied in the concrete. 
This element consists of concrete and encloses a tube 
containing a measuring wire, which is stretched between 
two end-plates. Expansion resulting from change of 
temperature during the setting process is determined by 
a@ special temperature-measuring wire, so that only the 
expansion originating from the stresses in the concrete is 
measured, 
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IN CONCRETE 


It is possible to compare the tone pitch satisfactorily 
under all service conditions. The normal receiving set 
is suitabie for measurements in quiet rooms. In the 
open, or where machines are running, an amplifier set 
with loudspeaker can be employed. In quieter situations 
this arrangement renders it possible to compare the tone 
pitches without the aid of a telephone. In very noisy 
surroundings a satisfactory comparison of tone is ensured 
by connecting the headphones to the amplifying set. 











IN CONCRETE 


UNITS EMBEDDED 


In all cases, however, the load on the object must remain 
unaltered for at least one minute, but, under certain con- 
ditions, a serviceable result is obtainable when the load 
alters in a gradual and oscillatory manner. The apparatus 
is made by the Maihak Company of Hamburg. 
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WILLIAM FAIRLEY. 


WE regret to announce the death of Mr. William 
Fairley, M. Inst. C.E., consulting engineer, Westminster. 
Mr. Fairley, who was seventy-four years of age, had been 
in practice as a consulting engineer for over thirty years, 
latterly in partnership with Mr. J. M. Morris, A.M. Inst. 
C.E., as William Fairley and Co., and was responsible for 
many important sewerage and waterworks schemes at 
home and in the Colonies. Mr. Fairley was also Engineer 
to the Richmond Main Sewerage Board. from which post 
he retired a few years ago, after thirty-five years’ service. 








A NEw type of electrical conduit which has an interior 
surface that greatly reduces wire pulling friction has been 
developed by Steel and Tubes, Inc., U.S.A. The inside 
of the conduit, which is called Electrunite Steeltubes, is, 
prior to forming and welding, worked so that the entire 
surface is covered with small, round, raised knobs, which 
produce what the manufacturer calls a ball-bearing surface. 
Tests have shown that the surface reduces the surface 





The concrete measuring wire is employed for determining 





friction by as much as 30 per cent., and, in addition, cuts 
down the time and jamming in the pulling of cables. 
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A Paper Tube Making Machine. 
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| N the occasion of a recent visit to Leeds we inspected 
Q an interesting equipment of machines for making the 
composite paper and tin containers used in retailing one 
of the well-known cleaning powders, which has been 
made by Perkin and Co., Ltd., of Whitehall-road, Leeds. 
In view of the fact that the paper envelope of this con- 
tainer could be used for a variety of other purposes, we 


strip. As the strip approaches the winding machine it 
passes over a cotton wick that brushes on an indiscernable 
amount of light mineral oil on the opposite side to the glue. 
This strip, together with the other strip, which is un- 
treated, is fed to the forming mandrel of the winding 
machine. 

The mandrel, which is fixed in the headstock of the 





adjust the tension in the wrapping belt. The pulleys are 
driven by a 4 horse-power motor, which can be seen on the 
right of the machine in Fig. 4, through worm and beve! 
gearing totally enclosed in oil baths. The gear wheels are 
machine cut, 

The mandrel extends to a distance of 5ft. or 6ft. and 
from its end the completed tube is shot forward. It ha 
then to be,cut up into convenient lengths, either for 
immediate use or for further manipulation. 

The cutting off is effected by a circular saw, which i- 
plainly shown in Fig. 2, and is mounted directly on thi 
driving spindle of its motor. This saw is almost com- 
pletely enclosed by a hood which is connected with a 
vacuum dust extractor. The extractor is not shown in ou 

















FiG. 1—SPOOLS OF PAPER AND GLUE TANK 


give below a description of the essential machine, which 
is illustrated by the accompanying engravings. 

The idea is to make a strong tube of several thicknesses 
of paper lapped and glued together helically, and to cut 
off this tube into any desired lengths. By adopting this 
principle the user of the containers is enabled to reduce 
storage space enormously, as the compact spools of paper 
strip are converted into hollow containers as fast as they 
are required. A single machine is capable of producing 
from 5000 to 15,000 pieces a day, according to their size. 
It is, of course, necessary to fit ends or lids to most con- 
tainers, but as these are very similar to those used in the 
tin can industry, we will not deal with them here. 

The paper tube making machine has two distinct sections 

one for winding the paper strip continuously to form the 
tube and the other to cut it off into convenient lengths. 

The machine as illustrated is set up for making two-ply 
tube, but sometimes more thicknesses are used. The 
diameter may be from lin, to 6in., and the width of the 
strip from 2in. to 5in. 

The paper is supplied in the form of large spools, which 
are mounted in stands on opposite sides of the machine. 
Each stand accommodates two spools on opposite sides of 
a vertical pivot, so that they can be used one after the 
other, and time saved as they require replacement. The 
arrangement is best shown in Fig. 1, where the treadle 
can be seen that releases the turntable when the spools are 
to be changed. A weighted strap hangs against the out- 
side of the spool to keep a tension on the paper. 

The inside strip of paper has first to be coated with glue, 
which is done by the apparatus shown in Fig. 1. The strip 
is passed over the top of a rotating drum which dips into 





machine, determines the inside diameter of the paper tube. 
The two strips of paper are guided on to it (see Fig. 3), 
so as to form a helix with the glued strip beneath, and the 
two edges overlapped. They are then gripped by a rubber 








FiG. 3—-WRAPPING BELT AND MANDREL 


belt that makes a turn round the mandrel at the appro- 
priate helical angle, and is driven by two vertical pulleys. 
The plies of paper are thus drawn forward over the man- 
drel, and wrapped tightly together. The sliding of the 





FIG. 2—-ViIEW OF MACHINE FROM CUTTING-OFF END 


illustrations, but is conveniently arranged on the floor 
near the end of the machine. 

In view of the fact that the tube is delivered continu- 
ously at a speed of from 60ft. to 80ft. per minute, it is 
necessary for the saw to move along with the tube to get 
@ square cut, in the same fashion as the flying shears of a 
rolling mill or a cigarette machine. 

In this case the saw is mounted on a swinging arm which 
brings it into the cut and can travel along a bar parallel 
with the axis of the tube. The movements are effected 
by a cam in the box that is a prominent feature on the 
stand towards the left of Fig. 4. This cam is driven by the 
motor below through the variable-speed friction gear 
seen on its right, so that the speed of travel of the saw 
may be made to coincide with that of the output of tube. 
The length of tube cut off at each operation is determined 
by the tube striking a little target, which can be set at 
any desired distance from the end of the mandrel. This 
target can be seen on the left of Fig. 4, and also in Fig. 2, 
and is hinged, so that it can move out of the way and allow 
the tube to pass after it has been struck. It closes a switch 
in the circuit of an electro-magnetic clutch in the drive of 
the cam that operates the saw. The effort necessary to 
deflect the target is very slight, and paper tubes which 
project as much as 40in. beyond the end of the mandrel 
are not damaged by striking it. The electrical connection 
between the target switch and the clutch is made by means 
of a flexible cable, so that it can easily be adjusted along 
its slides for different lengths of tube. 

For many purposes the lengths of tube cut off by this 
machine are sufficiently accurate to require no further 











FIG. 4—GENERAL VIEW OF PAPER TUBE 


a bath of glue and then underneath a scraper that reduces 
the thickness of glue picked up to the merest film. 
The surplus glue returns to the bath, which is water- 
jacketed and is electrically heated. The return rolls 
ensure that the glued strip is sent to the winding machine 
with the sticky side upward, and we noticed that there 
was no spilling of the glue on to the opposite side of the 





paper over the mandrel, in spite of its faint lubrication, 
naturally results in a general warming up, and the tube 
is pushed forward in a rigid form. 

The belt pulleys are mounted on carriages on a slide 
arranged transversely to the mandrel—see Fig. 4—which 
can be swung so as to determine the pitch of the helix. 
The two carriages can also be moved on the slide to 





MAKING AND CUTTING-OFF MACHINE 


attention, but should very precise dimensions be required, 
or the tube be intended for comparatively short con- 
tainers, it can be quickly cut in a separate machine by disc 
cutters spaced apart on a rotating spindle, 
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The Modern Development of 
Industry.* 
By Lieut.-Colonel WM. ROUTLEDGE. 


‘He inception of large-scale commercial amalgamations 
as a step towards industrial reorganisation, with the ulti- 
mate object of increasing and cheapening production has 
prompted me to choose ‘The Modern Development of 
Industry ”’ as the subject of my address. The remarks 
apply in the main to the iron and steel industry with which 
| am directly connected, aud deal with important issues 
that are not only playing their part to-day but are mould- 
ing the destiny of industry in this country. 

Round about the year 1888 many industries were com- 
mencing to feel the blast of unrestricted competition 
which had developed through the years of the nineteenth 
century and turned their minds towards a better control 
of prices and competition. This period represents the 
change from unconditional acceptance of competitive prin- 
ciples in industry and commerce and the acceptance of 
competitive regulations. 

The outcome of this was that, during the next few 
years, many of our great companies carried into effect 
combinations which to-day are effective and holding their 
wh. 

It was a change of front from the strong individualistic 
system which had brought England to the head of the 
industrial world, and there is no doubt the change had 
come about due to the under-estimated value of combina- 
tion in world competition. 

In general, combinations in England seem to possess a 
character remedial and defensive, rather than aggressive 
or monopolistic. 

Without such combinations it would appear our indus- 
tries would have had a terrible struggle to keep alive, 
and one can say, in the light of events, that combinations 
are a necessity for modern industry. They represent a 
highly developed form of industrial organisation which is 
a more efficient and profitable method of production and 
distribution. 

During the Great War, further progress in industrial 
combination was of necessity limited, and the post-war 
period, with the enormous demand which set in during the 
years 1918-21, its eventual necessity in other directions 
was postponed. 

From this date up to the present time there has been 
and there is, in progress of arrangement, combinations 
in many of our industries and they are undoubtedly due 
to the same reasons which forced the change which took 
place during the years 1888-1902. The general develop- 
ment of such combinations are in the direction of vertical 
and horizontal schemes. The vertical combination, by 
which all processes of production, direct and indirect, from 
the raw material to the sale of products are concen- 
trated under one firm as the result of a combination of a 
number of independent firms. Such combination does 
not seek to end a period of direct competition, because 
they operate at different stages of industry. They are in 
constant touch and bargain mutually for each other’s pro- 
ducts. It may be, one firm is producing the raw material 
for a combined firm to produce a higher-grade product. 
It definitely aims to extend its products ancillary to its 
basic or raw materials. y 

In the iron and steel industry, heat is the form of energy 
most important in the process of conversion from the 
raw material to the finished article. It stands to reason 
that the more continuous and interlinked the process 
becomes the better the cost of production. These trades 
stand on their own for vertical combination. 

The wider the range of production, the better chance of 
stability in the times of world competition or depression. 
In other words, “ all their eggs are not in one basket.” 

The difficulty of adjusting supply to demand becomes all 
the more easy when controlled under one firm, as the 
result of the combination of other independent firms. The 
vertical development seeks to regulate industry more to 
the common profit and to end the indirect competition by 
directly increasing the competitive strength of the domi- 
nant unit which has to struggle with similar units in the 
markets, and mutual control takes the place of mutual 
competition. 

We then have the horizontal combination, the means by 
which a common control is exercised over a number of 
previously independent firms operating in the same 
industry. 

This is the most prevalent form of organisation in this 
country, either in the nature of (a) temporary association ; 
(6) @ temporary combination assimilating a permanent 

‘element; (c) permanent combination of (a) and (6). 
The ultimate aim is that the combined firms seek to end 
direct competition in the same market. 

It is the development which arises between firms 
operating and competing on the same level of product. 

Combination seems to be a natural resource intended to 
relieve wild fluctuations in industry. They tend to adjust 
the relation between production and consumption, to 
lessen risk and maintain industrial progress. 

The vertical method seems to arise as a remedy against 
abnormal conditions of the markets which direct competi- 
tion of immediate rivals produces by depressing prices and 
upsetting industry generally. 

The horizontal method would appear to be a normal 
method to meet inherent conditions of the competitive 
system, in so far as they necessitate the utmost efficiency 
re ceed results if they are to be maintained success- 
ully. 

Both systems have, as their aim, the dominating position 
in the market. 

One could also say that a very important aim is in the 
direction of best prices and reasonable wages and, above 
all, regular operation. 

The iron and steel trades contain a vast amount of 
expensive machines and plant. It is capital easily rendered 
quickly unproductive in bad times. Furnaces and plant 
quickly deteriorate and become practically valueless as an 
asset. Far better to aim at regulation of industry than 
allow our best plants to become scrap. x 

No firm or firms can prosper without reasonable profit ; 





* From the Presidential Address to the Cleveland Institution 
of Engineers, November 6th, 1933. 








it is in the interest of all connected with it or them and 
certainly in that of the community. 

The advantage of the producer does at long last reflect 
to the interest of the consumer. Producers who are in a 
position to carry out research and eliminate waste can, 
and are, in a position to reduce cost. 

Some may talk of monopoly, but until international 
agreements are made between industries—and that day 
does not appear to be far distant—so can we expect the 
necessary competition to keep our industries on their toes. 
Excessive profits generally lead to new and fresh com- 
petitors. 

It is interesting to note that a combination which pre- 
vailed in the years 1776-1844 was a systematic organisa- 
tion for regulating the price and supply of coal. This was 
known as the Vend of Newcastle. It operated at a period 
when this area was our only important coalfield. History 
repeats itself. It appears to be an oscillation between 
free competition and monopoly. In England’s earlier days, 
guilds, corporations, &c., restricted competition, then the 
end of the eighteenth century marked the beginning of 
unrestricted competition ; finally, at the end of the nine- 
teenth and beginning of the twentieth century, the 
pendulum swings once again. It would appear at long 
last its function is the equitable distribution of social 
product. Let us hope so in the interests of humanity, 

One could go on at great length talking about mergers, 
combinations, &c., and I propose to confine myself to the 
few remarks I have made on the industry through the 
ages and combinations of recent times, and turn to a 
subject which is wrapped up in the success of these large 
undertakings, and that is the management of them. The 
problem is so vast and stupendous that a perfect organisa- 
tion is necessary for success. No permanence can be 
obtained where systematic actions are ignored or only 
attempted. Method is the essential element on which 
every solid and substantial firm is based, It is said system 
is triumph of mind over matter—the nearer we perfect it, 
the more harmoniously will the organisation work. Many 
firms have collapsed through an internal lack of cohesion 
and management. When one considers the enormous 
amount of raw material and labour used in the production 
of some of our large concerns, many operations have to be 
watched, it is obvious that no one man, of his chief 
lieutenants, can control or give guidance without a swift 
and rigorous method of accounting accurately the value of 
the work done and the expenditure incurred. 

Any symptoms of error or inefficiency can be brought to 
light and dealt with. Such method is to-day provided by 
cost accountants and it is to their credit that they are 
playing their share in the reorganisation of British industry. 

In another direction, departments are organised for 
research and technique and are constantly investigating 
ways and means for producing better and cheaper pro- 
ducts to place upon the market. In addition, their expert 
advice to executives of production is of the most vital 
importance on many occasions. These departments call 
for men of high technical ability and for them to be broad 
enough to know that the practical man has a point of view 
worth listening to. 

The selling organisation in large combinations has men 
of education, broad-minded and energetic. They should 
not only know how to sell, but have a fair knowledge of 
what they are selling and how it is produced. Many 
customers are interested in the beginning of their purchase 
and how it is made. 

Large combinations can tap markets world-wide better 
than small companies. Their products are so varied that 
business obtained does not so widely fluctuate and it helps 
to pay for a large and efficient organisation. 


I now come to one of the most complex factors in 
modern industry, and that is the management gr executive 
of labour. It is a science, and assumed by many to be 
an art. It is a life study for any man who works with or 
supervises men. It can be defined as the art of regulating 
and directing industrial activity. Executives of labour 
should have strong individuality and know their job, and 
they will get the respect of the men who report to them. 
Recognition by him of his workmen individually is para- 
mount in order to get the best out of them. This, of 
course, is difficult for executives in the highest position, 
but the spirit should be projected right through any large 
organisation. Considerate, sympathetic treatment brings 
home to the various grades that their individuality is 
recognised. Labour is the most responsive element in any 
industry. ‘The strongest organisation is one where an 
executive turns his staff and men into a team. Co-opera- 
tion is obtained and all are pulling the oar at the same 
time. It is wonderful what a response is obtained when 
an extra effort is called for. Under such circumstances a 
good organiser of labour gives his staff scope within their 
own official sphere for displaying initiative and gives 
credit where credit is very many times due. He should 
make contact with the various grades of his staff. How 
often is brains and character found by doing so? No 
executive is successful unless he studies the psychology 
of those he controls. A quiet talk with his men individually 
from time to time is an education. He learns their point 
of view, and to manage successfully one must always 
consider what their point of view is in making a decision. 
They are part of the team. Why accept an opinion as 
worthless ? Never forget that many men, right from the 
bottom, have produced great men in all industries. A 
wise executive is always seeking for talent and brains 
throughout all grades and his finds, at times, are in the 
interests of the firm and the man himself. A large organisa- 
tion should be able to find all its men for executive 
positions and not go for outsiders. Apprentices should 
be made to understand that technical training is to their 
advantage and their progress in this direction should be 
watched. Many a useful lad can be picked up and, for 
personal training, can be brought into the drawing-office 
for developments of his talents either in the direction of 
technical work or in the formation of character to make 
him a future foreman. No executive should be unapproach- 
able by any of his men. Friction, or a dispute, should be 
nipped in the bud at once and never allowed to drift. An 
executive has difficulty many times in filling a post that 
has become vacant. The number of men who ask for 
responsibility is few, in fact most do not want it at any 
price, Many are temperamentally unfit. Merit and 
character should be the sole reason for promotion; by 
favour, no. All foremen and staff should be selected first 
because they know their trade; secondly, know how to 


Again, they must know how 
to pull with their colleagues and effuse common honesty. 
The way for an executive to get results is to lead, drive 


get the best out of others. 


may be, but lead he must. He must be the captain of 
the team, and be able to see the wood among the trees. 
His staff should know the goal, the men with them, and 
obtain it with economic results. The type of executive 
analogous to a wasp is utterly useless. No one has any 
respect for him ; the result is a panic-stricken organisation. 
The bully has no place nowadays. 

The majority of workmen are keen and interested in 
what they are producing; they like to feel they have 
played their part in a job. Suggestions received from 
them should be accepted, investigated, and rewarded if in 
the direction of usefulness; if turned down, the reason 
explained. 

Executives should look to the welfare of the men con- 
trolled ; the masses of them spend the greater proportion 
of their lives in the works. Their conditions should be 
well lighted, dry, and sanitary. An interest in their leisure 
is at all times useful—meet on a common footing and 
armour off on both sides. Joint effort towards safety and 
protection against accidents is vital in the interests of 
both sides. 

Healthy labour gives the best results and the least 
trouble. , 

Another aspect of industry is the labour side. One 
goes back to the wild competitive age of the earlier portion 
of the nineteenth century and see what an appalling state 
labour had got into under such a system. 

The unscrupulousness of employers at that time has 
taken a lot of wearing down, in fact it may be there are 
some industries which have not yet shaken off a propor- 
tion of the suspicion of exploitation even to-day. On the 
other hand, many industries have efficient and clever 
representatives of labour on councils, seekifgg to co-operate 
without suspicion, many of whom the man in the works 
may be proud of. 

They have, together with their counterpart employers, 
set up sound, efficient machinery for dealing with dis- 
putes, regulations of wages and other kindred subjects 
where they can in most cases be settled and discussed 
fairly and considerately. 

There is no doubt that the slow but sure emergence of 
industry in this country into large combinations, such as 
I have earlier described, call for big broad-minded labour 
representatives to meet such conditions. They must 
recognise that these combinations have, as their aim, 
among other things, stability of the industry where the 
men they represent work and that they can get no more 
than such industry can afford to pay without imperilling 
the main structure. They should have recognised by this 
time, or should do, that strikes never have and never will 
pay. Any temporary gain that is made is, as sure as night 
follows day, to be mitigated by unemployment due to loss 
of orders or change of method due to inventions which 
find means to do without aggressive labour. In brief, 
labour must be prepared to co-operate on a larger scale to 
enable industry to operate successfully in their own 
interests, that of those who find the capital, and those of 
the community at large. 

The question arises, whether we can expect peaceful 
relations when the present depression turns into better 
times. It is not easy to answer, though there does seem 
to be a more intelligent effort on both sides to avoid con- 
flict. The possibilities of conflict would appear to be less- 
ened by the maintenance of greater economic stability and 
by a better use of leisure. Most of our strikes in the past 
have been due to wild economic disturbances. The larger 
the business the better the chance of applying principles 
which cover large numbers of employees. 

It must not be overlooked that the bottom dog, in the 
shape of unskilled labour, has conditions materially better 
than ever existed. Unemployment insurance and old age 
pensions have assisted the masses of workmen. In other 
words, the status of the worker has been considerably 
raised during the past few years. 

It is common knowledge that in designing equipment 
and plant great attention is paid to making physical 
effort lighter for the workman, and for his comfort while 
at work. We have seen in recent years the handling of 
pig iron by magnets, drills for breaking up concrete, 
mechanical exeavators for digging, &c., all of which reduce 
effort and call for something more than brute strength and 
ignorance. The percentage of the general labourer or 
navvy type is being reduced and a higher mental type 
taking his place, which in itself commands a higher 
remuneration. 

Signs are not lacking that the old spirit of dissatisfaction, 
resulting from the low and appalling conditions is slowly 
disappearing. 

The employers, and their employees, of this country 
must make up their minds that the master of both is the 
foreign competitor ; to meet it, lies an immense field for 
co-operation. 

A little less interest in politics by labour and more 
attention to those whom they represent would have far- 
reaching results. 

Above all, a smoothing of economic problems by the 
Government to make natural work in this country for the 
labour that awaits it. Now, to sum matters up generally. 

History has illustrated the aptitude with which humanity 
has harnessed the world’s natural resources. The present 
day is significant of the efficient degree in which this is 
carried out. Production has almost reached perfection 
in automatism, successfully embracing large output with 
accuracy and quality. It is interesting to note, however, 
that production per unit labour increased at a greater rate 
in the past than at the present time. Now all production 
costs, if carefully analysed, show that they comprise 
labour costs only, i.e., payment for human energy either 
incurred in the manufacture of any particular article or 
incurred in the production of some article associated with 
the construction of the particular article, or for labour 
employed in public service financed by industry. Thus, to 
cheapen production we must decrease waste of energy 
and with it labour costs in all directions. 

In this sense we must consider the efficiency of the 
application of labour energy. As we are aware, the cost 


of labour and the productive reward do not always lend 
themselves to a profit-making basis, not wholly due to the 
character of the task, but largely due to the inefficient 





application of labour energy in the accomplishment of the 
Thus we have small productive return for an 


task. 
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average output of human exertion resulting usually in 
the operator being placed in the category of a small wage 
earner. The more efficiently energy is applied the better 
ehance of an increase in the performer’s remuneration ; 
this is exemplified in many directions of production to-day. 
The application of energy with the mechanical means at 
our disposal calls for an alert mind with better remunera- 
tion. On the surface, therefore, it appears that the ranks 
of the unemployed are being deliberately reinforced. 

In this respect opinions have been freely expressed that 
automatism is proving a curse rather than a blessing to 
civilisation. If, however, we examine the facts more 
closely it is found that machinery is only an agent by way 
of applying energy to production. This energy is the out- 
come of one of Nature’s most valued natural resources— 
power—which, as we know, is abstracted from the vast 
stores in various ways. It follows, therefore, that in our 
pursuit of automatic perfection we are merely taking full 
advantage of Nature’s gifts. This, in principle, cannot 
be a detriment to civilisation. 

There must be some definite ideal which lies behind 
automatism. It may be a means of supplying the con- 
suming masses with their daily requirements which would 
otherwise go unsupplied, if solely reliant on human effort. 
it may be that Nature intends a gradual decline of labour 
and to give more leisure. Whatever the future holds for 
us, It is obvious that a change in the economic system of 
industry is inevitable. To the ordinary mind the present 
position is one of absurdity. On one hand we have a 
world of plenty, an ample supply of natural resources to 
satisfy humanity, together with that willing servant, 
power, every ready to mould these resources into consum- 
able form, and, on the other hand, we find destitution and 
malnutrition contaminating the masses of all nations. 
While these conditions obtain, it cannot be said that the 
world is sufferghg from over-production. 

It is evident that, with production at our service, the 
error of our ways lies in imefficient distribution. It is 
impossible for me to explore the avenues of the existing 
distributive system, sufficient to say that the economies 
of the present system will have to be adjusted, and if the 
change be radical it must, of necessity, be a slow but sure 
process constructed on the solid foundations of co-opera- 
tion, adapted to the age in which we live, yet flexible 
enough to accommodate the ever-changing conditions. 
Those sterling characteristics of the Englishman shown 
throughout the industrial history will certainly again 
assert themselves, and this time show leadership in the 
remoulding of the economic system. 

Meantime we are faced with the problem of restoring 
our unemployed to their rightful places in industry. These 
unfortunate people cannot wait for the lengthy process of 
economic reorganisation. It is said that overseas trade 
is slowly on the decline, due to the foreigner’s own internal 
industrial development, but let this be a question for the 
international reorganisers. We have ample evidence to 
support the opinion that the foreign markets of to-day are 
by no means exhausted ; it can be contended we have 
scope to rise above depression and utilise many of our 
idle plants. 

The modern idea cf amalgamation in our principal 
industries can be said to be an effective step towards hold- 
ing our own .with foreign competitors. Foreign com- 
petition is much too keen to allow for distraction ; it 
requires individual attention and it is well, therefore, that 
mutual competition be reduced to a minimum. Amalga- 
mation gives the industrialist freedom to reorganise and 
rationalise his production plant and so ultimately increase 
his productive capacity at lower costs, which, though 
reducing the labour cost per finished article, will increase 
the volume of trade and more than counterbalance the 
resulting unemployment. Thus we have a double advan- 
tage, the employment of labour is increased and the 
finished article is also cheapened. The latter is as impor- 
tant as the former, a cheap product must eventually 
cheapen the cost of the commodity immediately consum- 
able by the people. This brings commodities within the 
range of the masses and increases the demand, not only 
stimulating trade, but conforming with the laws of Nature, 
her vast resources are at the disposal of humanity. 

The industrialists are not alone in their efforts; we 
have evidence of the trade unions looking into the matter 
in a spirit of co-operation. The intellectual gap between 
the highest and the lowest social planes is being narrowed. 
This in itself is a reassuring fact, which lends itself to 
success. 

We can be confident that the industrial welfare of this 
country will be effectually fostered, as in the past, and 
although our present problems as well as those of the 
immediate future appear formidable and complex, so the 
prevailing difficulties appeared to our forefathers. 

Finally, I think we can feel and justify optimism when 
we realise the extent and power of the additional weapons 
in education, science, and experience now at our disposal. 








The Ackermann Skymeter. 


ANYONE who has had to prepare isophotal diagrams 
by geometrical and analytical methods in connection with 
easements of light knows how laborious is the work. 
Several instruments have been invented for the purpose of 
simplifying the work, the latest of which, patented by 
Mr. A. S. E. Ackermann, is illustrated herewith. This 
instrument is a simple device for determining sill ratios, 
and does not. involve any photographic or photometric 
work, It thus saves much time, work, and expense, as 
there is no developing and drying of the plate, nor enlarg- 
ing, printing, and fixing of the print. In addition, no 
grille is used. 

A pane of clear glass is fixed in a frame to which are 
attached two radius bars, one on each side. The other 
ends of these bars are pivoted so that the glass may be 
raised or lowered to any required angle, by means of a 
vertical screw, the top end of.which engages with the 
bottom of the frame of the glass. The sine of the angle of 
elevation of the centre of the glass is read directly from a 
point on one of the radius bars. The eye piece is a small 


hole in a circular metal plate, supported on trunions, 
the hole being on the axis of the pivots of the radius bars, 
and at the standard height of 2ft. 9in. from the floor of 





the room. The instrument is made principally of wood. 
Its weight complete is only 8}lb., and it folds flat for 
convenience of carriage. 

The focal length, 7.e., the distance of the glass from the 
eye piece, is 13in. Consequently, the instrument gives a 
diagram which is sixteen times the area of a photograph 
taken with a photo-theodolite having a focal length of 
only 3}in. Hence any small inaccuracy in drawing the 
diagram on the glass produces only a very slight percentage 
error. 

To use the instrument, it is set up with the eye piece 
at the point where it is desired to determine the sill ratio. 
The instrument is made to face the window and the glass 
raised or lowered until its centre—at the intersection of 
the horizontal line and vertical scale on the glass—corre- 
sponds with the estimated mass centre of the area of the 
sky. The sine of the angle of elevation is read and the 
outline of the patch of sky is traced on the glass by 
means of a pen and ink, while the observer is looking 
through the eye piece. In most cases, the head and sides 
or reveals of the window are straight lines, so that only four 
dots need be marked on the glass to represent them, and 
the only irregular outline that has to be drawn is that of 
the roofs, chimney pots, domes and dormer windows of 
the obstructing buildings. This irregular outline forms the 
bottom boundary of the patch of sky. There are two pins 
which fix the radius bars rigidly at right angles to the 
glass; on these pins being removed, the glass can be 
rotated on two pivots into a horizontal position. A sheet 
of transparent paper is then placed on the glass, the sky 
diagram is traced on to it, and the centre of the glass is 














THE SKYMETER 


also marked on the paper. The area of this diagram is 
measured l@ means of a planimeter. This area multiplied 
by the sine of the angle of elevation and divided by a single 
constant gives the sill ratio of the point at which the 
instrument was set up. 

If, after the diagram has been traced on to the paper, it 
is found that the centre of the glass does not coincide with 
the mass centre of the diagram, then a simple calculation 
corrects the sine of the angle of elevation. This, when 
necessary at all, is usually only a small correction. No 
such correction appears to be made when the photo- 
graphic method is used. The whole process of deter- 
mining the sill ratio at any one point takes under half an 
hour. The instrument has the same disadvantage as the 
photographic method, namely, that a sky diagram cannot 
be photographed if either the old or new obstructing 
building is not in existence. In this case the older and 
more laborious methods must be used. The instrument 
has been tested both by means of the analytical method 
and by results obtained by the photographic method. 
The differences have been under 1 per cent., and usually 
much less. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of cur 
correspondents.) 





‘GRID ” BREAKDOWNS. 


Sir,—Your admirable leading article in the current 


issue of “ THE ENGINEER ”’ gives the impression that if 


everything had been arranged differently and if every- 
body concerned had behaved differently the deplorable 
failure would not have occurred. Time will show whether 
or not this view is justified. 

The idea of connecting two large power stations out of 
synchronism, to which you refer, is precisely on a par with 
planning a head-on collision between two ships driven by 
100,000 H.P. engines. In the latter event, however, a 
public inquiry is held. Equally, is it not the duty of 
someone to fix responsibility for everything being wrong 
at a given instant in connection with the grid, and to ensure 
that in future the supply is at least as reliable as it was 
before “rationalisation ’’ of electricity supply was 
effected ? 

In conclusion, quoting from your article, “‘ Had it not 
been for the fact that a number of lines were out of opera- 
tion, that station [Barking], in conjunction with others, 





including Brighton, Norwich, West Ham, Brimsdown, 
Croydon, Woolwich, Luton, Hackney, Kingston, Bank- 
side, Walthamstow, and Gravesend, might have saved the 
situation.” In the event of an air raid, apart from the 
question of vulnerability of the super power station, it is 
not unlikely that a number of lines will be put out of 
operation, in which case, presumably, the situation as 
regards electricity supply will not be saved. 
H. H. Brovanron, 
London, 8.W.1, August 3rd. 


LOCOMOTIVE POOLING. 


Srr,—In reply to the letter of Mr. R. C. Case (Deputy 
Agent, G.I.P. Railway), in your issue dated July 27th, | 
have to say that my own experience in connection with 
the pooling of locomotives was that by eliminating it | 
achieved the following results :— 

A much increased mileage per engine-day. 

A greatly reduced bill of costs for repairs and running 
expenses. 

A satisfied gang of enginemen. 

A better train loading (wagon-miles per engine-hour) 
through the intensive use of the heaviest and most 
modern engines. 

And the ability to set aside a large number of eld and 
uneconomical engines, owing to the increased use of 
modern power. 

This was over a long-haulage Colonial railway with severe 
grading. 

In my experience, locomotive pooling has served its 
purpose, and is now completely out of date, and L am 
naturally glad to read that our leading engineering journal 
seems to think likewise. 

J. G. B. Sams, A.M.1. Mech. E. 


August 7th. 








AMERICAN ROAD SAFETY REGULATIONS. 


REVISED rules for the safe operation of highway traftic 
in the United States have been prepared by the National 
Conference on Street and Highway Safety, including 
registration and licensing, a model municipal ordinance 
and a traffic signal manual. Speed limits are set at 
20 miles an hour in business districts, 25 miles in residence 
districts, and 45 miles elsewhere, with provision for lower 
limits at dangerous places. After 1936 only multiple- 
beam head lamps will be permissible, and the present 
single-beam lamps must conform to restrictions as to 
projection limits and light intensity. Vehicle widths are 
limited to 8ft., with 1Oft. for farm tractors. Height must 
not exceed 124ft. Length must not exceed 35ft., a tractor 
and trailer combination being classed as a single vehicle. 
Coupled combinations must not exceed two vehicles with 
a combined length of 45ft. Wheel loads are limited to 
9000 lb. on drivers and 8000 lb. on others. Maximum 
gross weight of vehicles ranges from 17 tons with a total 
wheel base of 10ft. to 28 tons for a total wheelbase of 40ft. 
These limits, designed for the protection of bridges, are 
derived from a formula of wheel base plus 40 multiplied by 
700. Thus 20ft. wheel base plus 40 is 60, and 700 times 
gives the weight limit of 42,000 lb. As to uniform signs, 
it is considered that black lettering on a yellow background 
is the best colour combination for stop and warning signs. 
Symbols—except those of very simple form—cannot 
safely be used instead of lettering. Illumination of stop 
and warning signals at night is expected to make drivers 
conscious of the meaning of the shapes of such signs. 
Street and highway intersections often need no artificial 
control, but conditions of heavy traffic, obstructed view or 
steep gradients may make some form of control necessary. 
Three simple forms are ‘“ caution ”’ signs, “ slow ” signs, 
and ‘‘ stop”’ signs. More serious conditions may require 
traffic control signals, a rotary diversion of traffic, or a 
separation of levels. The main objectives are safety to 
vehicles and pedestrians, and the expediting of traffic. 








CATALOGUES. 


Cocksurns, Ltd., Cardonald, Glasgow.—-A booklet on marine 
governors. 

J. W. anno C. J. Puitups, Ltd., Pomeroy-street, 5.1.14. 
A patternshop equipment catalogue. 


Crorts (ENGINEERS), Ltd., Thornbury, Bradford.—Par- 
ticulars of friction cranes and crane hoists. 
A. ReyRoOLLe AND Co., Ltd., Hebburn-on-Tyne.—-Pamphilet 


957, describing tallymeters and tallygraphs. 
H. J. Gopwry, Ltd., Quenington, Glos. 
“Godwin” pumps and pumping machinery. 
THomas AND Son (WorcEsTER), Ltd., Worcester. 
logue of ‘‘ Climax ’’ pumps and pumping machinery. 
D.P. Barrery Company, Ltd., Bakewell, Derbyshire. 
illustrated booklet on storage batteries and their uses. 
ASHWELL AND Nessit, Ltd., Barkly-lane, Leicester. 
ticulars of automatic coal firing by the © Iron Fireman. 
L0TAX, Ltd., 319, Regent-street, W.1.—A catalogue describ- 
ing the Newton range of mercury arc and oxide cathode rectifiers, 
and dealing particularly with their application to cinemas and 
for stationary battery and vehicle-battery charging. 
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Cuan Drives IN O11 ENGINES.—We have received from the 
Renold and Coventry Chain Company, Ltd., of Manchester, a 
publication which aims at providing the fullest information on 
chain drives for the cam shafts and such like services of Diesel 
engines other than the smaller high-speed automobile type, 
which are dealt with in a separate booklet by the same com- 
pany. The new booklet is concerned entirely with roller chains, 
and gives a great amount of information with line drawings and 
sketches of typical drives. There is much tabular information, 
and some hints on the making of chain wheels for the benefit of 
those users who prefer to make their own. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The Steel Trade Outlook. 


The demand for steel has been fairly well main- 
tained on home account, but the development of Con- 
tinental competition in the semi-finished steel department 
has caused uneasiness. More inquiry has been received 
from overseas and the producers are making efforts to 
extend their export trade. Most of the works are well 
provided with orders for forward delivery, and it is 
expected that the autumn will give a decided fillip to the 
demand. The shipbuilding branch is in a better position 
than for a long time past, and contracts recently secured 
for new vessels will no doubt be reflected in improved 
orders for steel. Locomotive builders also continue to 
absorb good quantities and the demand from the engi- 
neering department continues to improve. The seasonal 
slackness is principally noticeable in smaller orders for 
steel for colliery maintenance. A moderate volume of 
inquiry has been received for small steel bars, following the 
low rates quoted for Continental material, and some orders 
have gone abroad. The demand from the motor car works 
has been maintained. This industry absorbs a consider- 
able quantity of special steels, and there is every indication 
that conditions will remain good throughout the winter. 
In the Clyde area confidence has been derived from the 
large number of orders placed during July, the contracts 
received totalling about 30,000 tons. The demand for 
plates has been on the quiet side of late, but this is attri- 
buted largely to seasonal influences, and as inquiry has 
been active it is expected that business will result in the 
early autumn. 


The Pig Iron Market. 


There has been little activity in the pig iron 
market this week, largely owing to the interference to 
trading caused by the Bank Holiday stoppage. On the 
North-East Coast the works have sufficient orders in hand 
to keep them occupied for some time, and the production 
of Cleveland iron is being fairly well absorbed. The 
resumption of normal trading conditions in Scotland will, 
of course, help the demand for this description. Quota- 
tions are maintained at the level of 67s. 6d. for No. 3 
Cleveland d/d Teesside, and 2s. 6d. extra to consumers in 
the North-Eastern area. In the Midlands the chief demand 
for foundry iron comes from the light castings producers, 
and little interest has been taken in forge qualities. Con- 
sumers seem content to buy from hand to mouth, and it is 
unlikely that any contracts of importance will be announced 
until later on in the year. Although the stocks in makers’ 
hands are not sufficient to cause concern, they would 
appear to be large enough to cover any emergency. The 
demand from the engineering trades has been particularly 
light and the works will probably remain closed for the 
rest of this week. Prices for No. 3 foundry remain at 
67s. 6d. for Northamptonshire and 71s. for Derbyshire, 
d/d Black Country stations and subject to rebate. In 
Scotland business remains quiet and the market is still 
under the influence of the holiday season. Orders for 
forward delivery have been scarcely heard of and con- 
sumers prefer to take only their immediate requirements. 
Only a small toénnage has been sent abroad and the export 
demand continues disappointing. Little improvement can 
be reported in the hematite market and both on home and 
export account business has been disappointing. Prices, 
however, have been maintained, and the works have suffi- 
cient orders on their books to remain occupied for some 
while. 


Scotland and the North. 


Quiet conditions have ruled at the Scottish works 
and no definite improvement is expected for a week or 
two. The tonnage of orders accumulated during the 
holiday stoppage was somewhat disappointing, and 
although the mills are steadily employed at present, new 
business is not sufficient to make good the orders worked 
off. Some makers are of the opinion that there will 
be a prolonged lull and are making strenuous efforts 
to secure more export trade. Overseas trade usually 
expands in the early autumn and the works hope to secure 
enough business to enable them to maintain a fair rate of 
activity. In the heavy steel section the makers have 
moderately good order books. The sheet makers, how- 
ever, would welcome fresh orders and the galvanised 
sheet department, in particular, is poorly employed. 
Conditions in the tube trade are irregular ; a few concerns 
are busy, whilst others find it difficult to maintain opera- 
tions at the works. The demand for wrought iron and 
re-rolled steel has been rather quiet, and here there has 
been some renewal of Continental competition. The most 
encouraging feature of Scottish trade is the continued 
activity at the shipyards, which are well occupied. On 
the North-West Coast the furnaces producing hematite 
iron are meeting a good demand, although deliveries are 
mainly on account of old contracts. Buyers generally are 
showing considerable reluctance to place orders for any 
time ahead and appear to have adopted a policy of hand- 
to-mouth purchasing, merely covering their immediate 
requirements. The producers, however, have about two 
months’ work in hand, and as their stocks are moderate 
they are not uneasy regarding the future. Conditions in 
the steel trade have shown no material change, a steady 
business being transacted in rails, billets, bars, and slabs. 
In Lancashire there has been a moderate improvement in 
the demand for steel for locomotive building, but fewer 
orders have come to hand for structural steel. Steel 
forgings and bright-drawn bars have been a good feature. 
Holiday conditions are affecting business in this district, 
and normal trading will not be restored for a week or two. 
The mills in the Workington {district are fairly well 


good inquiries which have reached the steel works. The 


also has been irregular, and although rumours have been 
current that the makers intended fixing the price for this 


Midland re-rollers have a number of contracts in hand, but 


The North-East Coast and Yorkshire. 


There have been no fresh developments during 
the past week, and although buying generally has been 
less active a fairly confident feeling has prevailed. The 
demand for Cleveland foundry iron has been a little more 
active, mainly from consumers in Scotland where the 
works have resumed after the holidays. Export business 
remains abnormally slow and the efforts of makers to 
secure overseas orders have met with scant success, in 
spite of the low rates quoted. Shipments of iron and steel 
from the Tees during the month of July totalled 46,968 
tons, which shows a reduction of 6334 tons compared 
with June, the decrease being most pronounced in pig 
iron shipments. There was, however, an increase of 
about 1300 tons in the shipments of manufactured iron, 
the total for July being 4393 tons. The monthly returns 
of iron and steel imports to the Tees show that 4300 tons 
of iron and steel were imported during July, compared 
with 366 tons in July last year. The demand for semi- 
finished steel has been quiet, and most of the orders have 
been for near deliveries. The works complain of Con- 
tinental competition. In the finished steel department 
some export business has been secured for steel rails, and 
the recent improvement in the call for structural steel has 
been maintained. In the Sheffield area business generally 
has been adversely affected by the holidays, and orders 
have been practically confined to small tonnages for 
prompt delivery A certain amount of confidence is 
derived from the knowledge that most of the makers have 
sufficiently good order books to keep their works running 
at a fair rate during the dull period. Some new business 
has been placed for the autumn, and later on in the year, 
but although so far the aggregate tonnage booked has been 
limited, opinion prevails that business during the second 
half of the year will be as good, if not better than in 
the first six months. Fair quantities of foundry pig iron 
have been disposed of, but buyers do not show much interest 
in forge iron at the moment. Consumers of hematite in 
this district have taken useful quantities and an encourag- 
ing feature has been the placing of orders for forward 
delivery. The demand for basic billets has been steady, 
but there has been only a limited call for acid billets. 
Wire rods have been a good market, whilst in steel sheets 
and strip a steady business has been transacted. 


The Midlands and South Wales. 


Taking into account the decline in business which 
has occurred in other districts, the Midland steel works 
appear to be moderately well situated. The market in 
this district, although it is not active, is steady, and the 
works continue to receive a continuous flow of orders,. 
although these are for the most part on the small side. 
The structural engineering industry has recently secured 
rather more business and this is reflected in some fairly 


plate makers as a whole have rather scanty order books and 
the demand is principally for the lighter plates. Business 
in sheets has declined sharply during the past week or two, 
which may be accounted for by the fact that the seasonal 
buying from the motor industry is over and is not likely 
to be resumed until the autumn. Business in boiler plates 


material, the quotation still varies from £8 to £8 5s. The 


the impression prevails that a considerable amount of 
business this week has gone to the Continental works 
owing to the report that the application for higher duties 
has been refused. Sellers of Continental steel, however, 
express themselves as by no means satisfied with the 
amount of business they have transacted of late for the 
British home market, although their quotations are 
attractive when compared with those of the British makers. 
Business in strip, which for a long time was one of the best 
employed departments of the steel trade, has noticeably 
shrunk during the last few weeks. The quotation for 
British strip is £9 7s. from associated works, whilst the 
independent makers quote £9 2s. 6d., and Continental 
offers have been in the market at £7 15s. to £8 10s. The 
markets in South Wales have been rather quiet and the 
volume of business has consisted chiefly of small trans- 
actions. On the other hand, production is well main- 
tained and the position is satisfactory, as the works are 
holding sufficient orders to carry them well into the 
autumn. The Welsh makers of tinplate bars have raised 
their price from £5 to £5 7s. 6d. delivered, less a rebate 
of 5s. 


Current Business. 


A contract for four oil tanks for the Admiralty, 
two to be erected at Rosyth and two at Old Kilpatrick, 
has been secured by Alexander Findlay and Co., Ltd., of 
Motherwell. Each tank will have a storage capacity of 
3,000,000 gallons, and between 2000 and 3000 tons of 
steel will be required for their construction. Colvilles, 
Ltd., of Glasgow, are to supply the steel. Swan, Hunter 
and Wigham Richardson, Ltd., have received an order 
for a cargo vessel of 9500 tons d.w. from T. and J. Harri- 
son, of Liverpool, and the same firm has also placed a 
similar order with D. and W. Henderson and Co., Ltd., 
of Partick. The Sudan Railways have placed an order for 
a 190 H.P. shunting locomotive with Harland and Wolff, 
Ltd. This will be built at the firm’s Belfast works. The 
London, Midland and Scottish Railway Company has 
announced a new construction programme, which will 
include the building of 117 locomotives at its Crewe and 
Derby workshops. Ten engines of the “ Princess Royal ” 
type will be constructed at Crewe. The Great Western 
Railway has placed orders for 396 motor vehicles. 





employed on home orders, whilst at Barrow similar con- 
ditions rule, and the works are turning out hoops. Heavy | 
rails are quoted at £8 10s. to £9. 





Amongst the firms who have already received orders are 
John I. Thornycroft and Co., Ltd., Basingstoke; the 
Associated Equipment Company, Ltd., Southall ; Scammell 





Export quotations are 


Lorries, Ltd., Watford; Morris Commercial Cars, Ltd., 
Birmingham; and Latil Industrial Vehicles, Ltd., 
London. The Department of Overseas Trade reports 
that the following contracts are open for tender :—Welling- 
ton, Posts and Telegraphs Department: 10,000 swan- 
neck and 30,000 arm bolts (Wellington, September 27th) ; 
40 miles of flameproof jumper wire (2-24); 100 miles of 
1/0-044in. and 30 miles of 1/0-036in. V.I.R. twisted pair, 
tinned copper wire (Wellington, September 12). Dunedin 
City Corporation: Three 150 kVA and three 100 kVA 
three-phase oil-cooled outdoor type transformers (Welling- 
ton, September 12th). Posts and Telegraphs Department : 
40 miles insulated and braided bronze wire in 440-yard 
lengths (Wellington, September 11th); 3000 galvanised 
pole steps (Wellington, September 25th) ; paper-insulated, 
lead-covered and armoured telephone cables (Wellington, 
September 13th); 5000 double-ended arm bolts (Welling- 
ton, September 18th); supply and delivery, f.o.b. port of 
shipment, of bronze and copper binding wire (New Zea- 
land, September 17th). Indian Stores Department : 
Power station plant at Saidpore, comprising turbo- 
alternators with accessories, switchgear, rotary converter, 
steam boilers, and accessories (Simla, September 11th). 
Mozambique, Port and Railway Administration: Three 
light railway cars for two or four passengers (Portuguese 
East Africa, September 24th). H.M. Consul at Asuncion, 
Paraguay, reports that a local concern desires to get in 
touch with United Kingdom manufacturers of galvanised 
corrugated iron roofing sheets. 


Finished Iron. 


Even allowing for the seasonal drop in the 
demand, conditions in the finished iron branch of the 
industry are not such as to inspire optimism. It is 
generally recognised that for many purposes for which 
iron was formerly demanded consumers are content to 
use steel material on account of its cheapness. Lately, 
however, the industry has been helped to a small extent 
by orders from the railways. On the other hand, the 
production has been affected at the puddling furnaces by 
the heat. The works producing the higher class of iron 
bars are better off for orders than those turning out the 
cheaper qualities. Quotations throughout the country 
are practically the same, marked bars being quoted at 
£12, makers’ works, Crown bars at £9 12s. 6d., excepting 
in Scotland, and No. 3 and No. 4 bars at £7 10s. and £8 
respectively. In the Midlands the latter quality has been 
bought somewhat freely of late by the nut and bolt 
makers, who formerly took considerable tonnages of 
Continental steel. Since the imposition of the duties, 
however, the use of foreign material has been steadily 
reduced. The call for iron strip is not so pronounced, 
and the long-standing quotation of £10 10s. remains in 
force. The Scottish iron industry did not start the holidays 
with good order books, and there seems little prospect 
of sufficient work accumulating during the break to remove 
the necessity of short time at the works when operations 
are resumed. The Scottish works quote Crown quality 
bars at £9 15s. for the home trade, and £9 is. for export. 
It is suggested, however, that the consumers in Scotland 
have conserved their orders for so long that they have 
little material in hand, and this may be reflected in 
important buying in the autumn. The Lancashire 
wrought iron trade has been dull for some time, and there 
is little expectation that it will revive until the end of 
the summer. The Lancashire works are quoting socket 
and fitting iron at £9 12s. 6d. 


Copper and Tin. 


Copper prices remain at a low level, and during 
the past few days values in the standard market have 
touched the lowest point this year. Fluctuations were 
only narrow, and the market gradually became firmer as a 
good deal of resistance was met at current levels. The 
trade demand was moderately active, but unsettled con- 
ditions on the Continent continued to exercise a depressing 
influence. American advices have not been too favourable, 
and there has been some weakening in the export price of 
electrolytic, which was quoted down to 7.25 c. per lb., 
c.i.f. Europe, whilst in London the price was £32 to £32 10s. 
per ton. There has been a lull in the liquidation of surplus 
American copper in Europe. According to some autho- 
rities, this has now come to an end, but the position still 
remains difficult, and there has been talk of an inter- 
national agreement on production by interests other than 
the United States. Although in some quarters there is 
no desire for such an agreement, should the cheap offers 
of American copper be continued some method of self- 
defence may have to be adopted. The present low prices 
reflect the adverse factors of the position, and prospects 
of recovery are scarcely likely until general conditions on 
the Continent improve. ... Since the publication of the 
monthly statistics which disclosed an increase in world 
supplies for the first time for about eighteen months, 
values in the tin market have shown an easier tendency, 
chiefly as a result of a temporary withdrawal of support. 
Future movements now depend upon the basis on which 
the authorities decide to stabilise tin prices. The Inter- 
national Tin Committee has arranged to meet on August 
13th, and unless consumption both in Europe and America 
shows a considerable expansion before that date, it is 
generally expected that the present quota of 50 per cent. 
which is to remain in force until the end of September will 
be readjusted. Should the allowances be reduced, an 
upward movement in prices would not be unlikely. Mean- 
while, consumers in the United States are said to be 
holding very low stocks, but they have so far shown no 
disposition to purchase any substantial quantities for 
future or potential needs. The demand for tin from the 
American tin-plate industry is reported to have improved 
somewhat, as the requirements of the canning industry are 





expected to exceed anticipations. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 
Steelmakers ; joists, 22s. 6d.: plates and sections, 15s. 


Current Prices for Metals and Fuels. 


PIG IRON. 


Home. Export. 
(D/d Teesside Area) 

N.E. Goast— £8. d. £ s. d. 
Hematite Mizwd Nos... 3 8 0.. 3.0 0 
No. 1 Sot ee POMS: s 3.0 6 

Cleveland— (D/d Teesside Area) 
No. 1 Eb iyies 310 0.. 3.,.A 2 
No. 3 G.M.B. Bink Cus. 218 6 
No. 4 Forge . PHS Oy .. 217 0 
Basic (Less 5/- rebate)... 3 5 0.. _ 
MIpDLANDs— 
Stafis— (Delivered to Black Country Station) 
North Staffs. Foundry .. 3 11 0.. ‘ — 
Le » Forge BS 6.61.3 - 
Basic (Less 5/- rebate)... 310 0. — 
Northampton— 
Foundry No. 3 31.8. Bre — 
Forge 3) DBs -- 
Derbyshire— 
No. 3 Foundry 311 0 _- 
Forge Oe, -- 
ScoTLanpD— 
Hematite, f.o.t. furnaces 3 11 0. —_ 
No. 1 Foundry, ditto a a - 
No. 3 Foundry, ditto 3:30 @.. —_ 
Basic, d/d (Less 5/- rebate) 3 6 0. _— 

N.W. Coast— 

(3 15 6d/d Glasgow 
Hematite Mixed Nos. .. 14 0 6 ,, Sheffield 
4 5 6 ,, Birmingham 








Lancs.— Home. Export 
© My, he £s. d 
Crown Bars 912 6. -- 
Best Bars tel te ino 826.4 —_ 
8S. Yorxs.— 
Crown Bars ree: me — 
Best Bars Ce etic eels OO ee ke — 
MrpLanps— 
mewn Re “2s Se agne’. — 
Marked Bars (Staffs.) .. 12 0 0. 
Nut and Bolt Bars 7 5 Oto7 15 0 — 
ScorLanp— 
Crown Bars iit NIB Gi 9 5 0 
eee OR Ae SREP Bay 915 0 
N.E. Coast— 
Common Bars J: &22 +4.. 815 0 
Best Bars obser SLB. 2 915 0 
Double Best Bars.. .. 1012 6. 10 0 0 
STEEL. 
LoNDON AND THE SourH— Home. Export. 
£i .*. .d. £s. d. 
Angles 810 0. + 3.2% 
Tees. . 910 0. 8 7 6 
Joists a oe + tee 
Channels. . 815 0. 712 6 
Rounds, 3in. and up 910 0. 8 7 6 
~3 under 3in. 814 6. —_ 
Flats, 3in. and under 814 6. 7 0 
Plates, jin. (basis) Bi, @).0: . 715 0 
yo Shines 956 0. 8 0 0 
ae ee 910 0. 8 5 0 
a Seg 915 0. 810 0 
oo ah ey a. 8 5 0 
Norru-East Coast— £s.d £ s. d. 
Angles 8. F184. Zit ® 
Tees. . 9 7 6 & 716 
Joiste 815 0. 77 6 
Channels. . Seat $126. 7123's 
Rounds, 3in. and up jie ll, 5 S73 Ss 
= under 3in. 812 0. 700 
Plates, jin. 815 0. 715 0 
io gue. 2; 900. 8 0 0 
Bie ba. on 0”: 8 5 0 
ee * Re 910 0. 810 0 
iiarg Re es sabe 208: 8 5 0 
Boiler Plates, jin... wm 712 6 
MIpLANDs, AND LEEDS AND DistRIcT— 
2s. £ se. 4. 
Angles Bh Bie Xie: Sn 
Tees. . O). Baty S 7.4 
Joists 815 0. oe ee 
Channels. . 812 6. 712 6 
Rounds, 3in. and up 9. Fi. 8 7 6 
re under 3in. S42 ‘Mii. Fi 6 
Flats, 3in. and under 812 0. 700 
Plates, din. (basis) G37 715 O 
sft odin. bs. ea 8 0 0 
'* Sia. 8 218% 8 5 0 
stl Gaba! «pt 912 6. 810 0 
dae. | ly aaa 926. 8 5 0 
Boiler Plates, jin. SS’ 0’. 712 6 








STEEL (continued) 


Home. Export. 
GLasGow AND DistrRict— Cw oe: ee 
Angles a ee 7... ee 
Tees. . O *B8 ie 8. ./3, 8 
Joists 815 0. 77 6 
Channels. . 812 6. 712 6 
Rounds, 3in. and up oye *. 8 7 6 
pi under 3in. 8123 0. 7 oe 
Flats, 3in. and under Sus 0 70 0 
Plates, jin. (basis) 815 0. 715 0 
”» fyin. .. : 2 8 8 0 0 
a fin. .. Pe Meow «ee 8 5 0 
a fein. .. 910 0. 810 0 
- fin... 9.2 6. 8 5 0 
Boiler Plates .. Bir: On 7.12 6 
SoutrH Wates AREA—- 5: ay Ge £ 8. d. 
Angles a, 7... a a 
Tees.. ae a ae 
Joists 815 0. ae Ge 
Channels. . oH a 812 6. 712 6 
Rounds, 3in. and up o:% ©: 8 8.8 
as under 3in. S330". 7 00 
Flats, 3in. and under 812 0. Tos 
Plates, jin. (basis) 817 6. 715 0 
are fein. .. Oud @. 8 0 0 
» jin. .. O° -%* 6. 8 5 0 
eA fein. .. oT 6. 810 0 
ee ie o27..6. ee be 
IRELAND— BELFAstT. Rest or IRELAND. 
= 2 Oe £s. d. 
Angles sis s . 815 0 
Tees. . 912 6. 915 0 
Joists 9 0.0. ee ee 
Channels. . or Poo oo 9 00 
Rounds, 3in. and up 912 6. 915 0 
me under 3in. cae: 228 & 9 4 6 
Plates, jin. (basis) .. 9 0 0.. 9 3 6 
go OMBADS ee ctw! seb Or dO « C7 6 
o» aie s) . 3 en SES On. 912 6 
“i fein... 915 0. 917 6 
2 Biles = tees 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. £-s.d 
10-G. to 13-G.., f.o.r. 9, O81 Bs 815 0 
14-G. to 20-G., d/d 80s) BiB veins 900 
21-G. to 24-G., d/d R@HIO Oi ws 9 5 0 
25-G. to 27-G., d/d oP OBO; 917 6 


The above home trade prices are for 4-ton lots and over ; 
2-ton and 4-ton lots, 10s per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G. 


Home. &: s..d. 
4-ton lots and up .. . 13 0 0 
2-ton to 4-ton lots 137 6 
Under 2 tons * 18° 9 "9 


Export : £16 12s. 6d. c.i.f. duty paid India. 
£11 5s. 0d., f.0.b. other markets. 
Scandinavian Markets free. 


Tin-plates. 
20 by 14 basis f.o.b. Bristol Channel ports, 18/~. 
Tin-plate Bars, d/d South Wales Works, £5 7s. tid. 


Billets. £ s. d. 
Basic, Soft (25-41% C.) nek. nee tae 
» Medium (0-42%to0-60%C.).. 617 6 
» Hard (0-61% to 0-85% C.) Tjian 6 
Pe » (0°86%t00-99%C.) .. 8 7 6 
R » (1% C.andup) . .- 817 6 
Soft (up to 25% C.), 500tonsandup .. 5 10 0 
100 tons .. PER et) ile 
Rails, Heavy, 500-ton lots, f.o.t. ee Fe 
» Light, f.0.t... Nae. ger PAO 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/6 per lb. 
Ferro Tungsten : 3/3 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 0 0 i/- 
et i 6 p.c. to 8 p.c. £21 12 6 7/- 
: “a 8 p.c. to 10 p.c. £21 12 6 7/- 
: pe Specially Refined .. 
me ‘a Max. 2 p.c. carbon £36 0 0 11/- 
” ” » lL p.c. carbon £38 15 0 12/- 
os ” » 0-70p.c.carbon £42 0 0 12/6 
Pe a », carbon free 10d. per lb. 
Metaliic Chromium. . 2/5 per lb. 


£10 15 0 home 
£13 0 Oscale 5/- p.u. 


Ferro Manganese (per ton) .. 
Silicon, 45 p.c. to 50 p.c. 


ss » Io pes £18to £18 7 6 
scale 6/- p.u. 
» Vanadium .. 12/8 per Ib. 
» Molybdenum +4 5/6 per lb. 
», Titanium (carbon free) 9d. per lb. 
Nickel (per ton) £200 to £205 
Ferro Cobalt 5/3d. per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, August 8th 


CorpreR— 
Cash .. ey £28 12 6to £28 13 9 
Three months .. £290 Oto £29 1 3 
Electrolytic Ss an £31 15 Oto £32 5 0O 
Best Selected Ingots, d/d Bir- 
mingham Pee Tee £32 7 6 
Sheets, Hot Rolled.. ..  .. £58 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) . . 94d. 9$d. 
a Brazed (basis) 94d. 94d. 
Brass— 
Ingots, 70/30,d/d Birmingham £29 0 Oto £30 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 8}d. 8d. 
<“. Brazed.. 103d. 103d. 
Tin— 
OD sant he 5s bs cee Oe eee ae 
Three months... .. .. .+ £227 7 6to0 £227 10 0 
LEaD.. £10 15 Oto £11 2 6 
SPELTER Jalal So £13 ll 6to £13 13 9 
Aluminium Ingots (British) .. £100 
FUELS. 
SCOTLAND. 
LANARKSHIRB— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 12/6 to 12/9 
»  Glasgow—Ell a Lee 13/-to 13/6 
” - Splint 15/— to 15/6 
AYRSHIRE— 
(f.0.b. Ports)—Steam 11/6 
FIFESHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Prime Steam .. 13/6 to 13/9 
Unscreened Navigation 12/— to 12/9 
LoTHIANS— 
(f.0.b. Leith)—Hartley Prime. . 12/- to 12/6 
Secondary Steam .. me 11/6 to 11/9 
ENGLAND. 


YORKSHIRE, MANCHESTER— 
B.8.Y. Hard Steams 
Furnace Coke 


17/6 to 20/6 
13/- to 17/6 


NoRTHUMBERLAND, NEWCASTLE— 


| I IR es les alt 2- 13/6 to 13/9 
»  Second.. 13/- 
» Best Small .. 10/6 
Unsoreened 12/- to 13/6 
DurHamM— 
Best Gas... . 14/8 
Foundry Coke 19/— to 22/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 25/- to 26/- — 
South Yorkshire Best .. . 20/- to 22/- —_— 
South Yorkshire Seconds 16/6 to 18/6 “= 
Rough Slacks yng 6/-to 9/- —- 
Nutty Slacks oe ee ee ae ee -= 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 19/6 
Seconds’... 6s ee 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries me 18/3 to 18/6 
Best Bunker Smalls 13/6 to 14/- 
Cargo Smalls . . 11/6 to 12/6 
22/- to 26/- 


Dry Nuts 
Foundry Coke 
Furnace Coke. . 


24/— to 37/6 
19/6 to 22/6 


Patent Fuel 21/- 
SwansEA— 
Anthracite Coals : 
Best Large .. .. .. 37/6 to 40/- 
Machine-made Cobbles. . 42/6 to 51/— 
Nuts 40/- to 50/- 
Beans 25/- to 30/- 
Peas nate ee 19/- to 22/6 
Rubbly Culm. . 10/— to 10/6 
Steam Coals : 
Large 18/— to 20/6 
Nuts 18/6 to 22/6 
Smalls 11/- to 13/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 34d. 
Diesel Oil TP dicwes ah 4d. 


Manchester prices 3d. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Industrial Future. 


THE situation created by the continued decline 
in the value of foreign trade, the growing stagnation of 
business at home, the critical condition of some industries, 
and a further rise in unemployment figures, has produced 
a feeling that the Government’s trade policy must be made 
clear if the country is to avoid grave difficulties in the near 
future. The one object of the Government’s policy so 
far has been to limit imports and reduce an adverse balance 
of trade, and official communications stressing the 
importance of the results achieved with import quotas fail 
to convince the country that the quotas are doing any 
good to industry, which is going from bad to worse. It is 
nevertheless true that without those quotas some manu- 
facturing interests would have been submerged by foreign 
competition. They were primarily regarded as a tempo- 
rary expedient which would be abandoned when circum- 
stances allowed of more practical methods being adopted 
to facilitate foreign exchanges. The fact that commercial 
arrangements have been concluded with eighteen countries 
on a strict quota basis is held to imply that permanency 
has been given to the system, and there is a growing agita- 
tion against a policy that is having disastrous effects on 
industries producing for export, as well as on the economic 
situation. On the other hand, there are interests involved 
that make it-impossible, at present, to relax the quota 
system. The demand that the Government should formu- 
late a policy of commercial expansion cannot be complied 
with when plans for trade development are dependent upon 
a currency stabilisation abroad. 


The Claude-Boucherot Power System. 


The 10,000-ton cargo ship which Monsieur 
Georges Claude has had equipped by the Chantiers de 
France at Dunkirk with a plant for producing ice by 
utilising the difference of surface and deep-water tem- 
peratures will leave shortly for South America, where it will 
operate about 50 miles off the coast of Brazil. When Mon- 
sieur Claude returned from Cuba, where he had carried out 
experiments with a land power plant supplied with cold 
water by a pipe extending a considerable distance out into 
the sea, he said that he would return to his original idea 
of a “ floating island ” with a vertical pipe, because there 
was no economy in producing electrical energy for distri- 
bution in tropical countries. The system was of value for 
producing ice which could be used for lowering tempera- 
tures in the tropics and rendering them habitable. The 
cargo ship, called the ‘* Tunisie,”’ has a well for cold water 
to be pumped up from the bottom of the sea. A steel drum 
6 m. diameter and 25 m. long has two compartments, in 
one of which the surface water will be raised to boiling 
point in a partial vacuum, and in the other the steam, 
after driving eight special turbines of 275 kW each, will 
be condensed by the cold water from the sea bottom. Of 
the 2200 kW produced by the turbo-alternators about a 
quarter will be used for the pumps and for the extraction 
of occluded gases in the water, for which latter purpose a 
rotary extractor was specially devised by the late Monsieur 
Auguste Rateau. The remainder of the energy will be 
employed for the manufacture of ice, which will, it 
stated, be produced continuously at the rate of 1000 tons 
in twenty-four hours. That quantity may be doubled later 
on by a duplication of the plant on board. The vertical 
tube of 3-5 mm. steel plate has a diameter of 2-5 m. and is 
built up in sections 6m. long. The total length will be 
672 m. The tube will be lowered with a loaded caisson to 
anchor it at the bottom, and a spherical float 9 m. diameter 
will support it at the surface with the tube extending from 
the top to 15 m. above the water level. The tube from the 
ship can be readily connected up with it. This arrange- 
ment of the tube will, it is claimed, make it quite safe in 
the worst weather. 
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The Cruiser ‘‘ Emile-Bertin.”’ 


The 6000-ton cruiser ‘“‘ Emile-Bertin ’’ has been 
undergoing her preliminary speed trials, when she steamed, 
it is declared, at the rate of 35 knots during four hours. 
Intended mainly for service in colonial waters, the cruiser 
is an interesting type with accommodation suitable for 
hot climates and provision is made for her use as an 
admiral’s flag ship. She is further distinguished by a com- 
pleteness of armament, including mines carried on the 
upper deck and two seaplanes which will be launched by 
catapult. There are three triple turrets for 152 mm. guns 
and, in addition, twelve anti-aircraft guns and two 
torpedo tubes. The cruiser has a length of 177m., a 
width of 16m. and a displacement of 5980 tons. The 
turbines, developing 112,000 horse-power, are supplied 
with steam from six oil-fired boilers, and drive four pro- 
pellors. Electrical welding was employed extensively in 
the ship’s construction. 


The Paris Circular Railway. 


The circular railway which runs round Paris 
within the fortifications, now demolished, has been 
definitely closed to passenger traffic and will be used for 
goods trains between the different Paris termini. Its 
utility ceased with the coming of the Metropolitan Rail- 
way and the motor omnibus for urban transport. All 
attempts to meet this competition by modernising the 
railway and running rail coaches failed, while electrification 
was regarded as out of the question, except for the section 
between Auteuil and Coucelles, where it is joined up with 
the Gare Saint-Lazare. The circular railway was used 
by those who profited from the exceptionally low fares 
for workmen’s trains. Its closing is a direct result of the 
general economy scheme which has extended to the whole 
surface transport system in Paris, where a saving of about 
45,000,000f. a year has already been effected. The latest 
economy cut is the proposed suppression of 75 per cent. of 
the compulsory omnibus stops, whereby it is stated that a 
further 1,500,000f. can be saved. The urban transport 
services are being entirely reorganised with a view to 
economy and increased efficiency. With the closing of the 
circular railway and the suppression of tramways the motor 
omnibus now monopolises the public traffic service. 





British Patent Specifications. 


When an ¢ ti ted from abroad the name and 
address of the alelaes are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridament, is the date of the acceptance of the 
complete Specification. 








INTERNAL COMBUSTION ENGINES. 


412,432, August 3rd, 1933.—-WatTeR Jackets, Sulzer Fréres 
Société Anonyme, Winterthur, Switzerland. 

The upper part of the cylinder jacket is surrounded by a 

number of reinforcing ribs A, and these, in turn, are surrounded 
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by the light sleeve B. Staggered gaps C are cut in the ribs, so 
that the intervening spaces are in communication. Water from 
the main jacket flowing through the grooves is discharged at D. 
—June 28th, 1934. 


412,445. September 7th, 1933.—Furent INJection Pumps, 
Daimler-Benz Aktiengesellschaft, ape peaeaaninaainen 
Germany. 

In this fuel pump governing is effected ‘by using more or less 
of the upper end of the injection stroke of the plunger. Fuel 
is admitted at A and through the port B, the shape of which 
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is shown, developed, in the sketch. The plunger can be rotated 
by the rack and pinion C, so that the port D faces one part or 
another of the inclined inlet port. At light loads the port D 
travels through the positions marked D, D,, and most of the 
fuel is returned back to the suction. At full loads—see D, D,— 
the fuel is entrapped and discharged through the delivery valve 
E.—June 28th, 1934. 


DYNAMOS AND MOTORS. 


412,250. December 16th, 1932.—ContTro~t ARRANGEMENTS 
FOR ALTERNATING-CURRENT E.tectric Motors, The 
General Electric Company, Ltd., of Magnet House, Kings- 
way, London, W.C.2, and Norman Frank Tilbury Saunders, 
of The General Electric Company, Ltd., Engineering Works, 
Witton, Birmingham. 

A single-phase motor is provided in accordance with this 
invention with two primary windings AB. The winding A 
is connected in series with the primary winding C of an auto- 
transformer D. The whole of the transformer is adapted to be 
connected in series with the other primary windings B of the 
motor at the contact E of a two-way switch. A condenser F 
is connected across the transformer. The winding B of the 
motor can by operation of the switch either be connected across 
the supply through the auto-transformer or directly across the 
supply when the contact G makes at contact H. During start- 
ing and running the primary winding A, connected across the 
supply in series with the primary C of the auto-transformer D, 
has the phase of its current advanced by the action of the 
condenser F and the latter may be relatively small on account 
of the increased voltage impressed thereon. During starting, 
the transformer D acts as a choke to harmonic currents that 
might flow in the primary winding A, and cause crawling of the 
motor, and since the condenser F is small there is little or no 
danger that crawling will occur. The condenser F and trans- 
former D are so designed that during starting, when there is a 
cireuit across the power supply through the primary motor 





winding B and the transformer winding and condenser F con- 
nected in parallel, the phase of the current in the primary wind - 
ing is retarded. The switch G, which is, for example, centri- 
fugally operated when the motor speed has risen to a predeter- 
mined value, connects the second primary winding B directly 
across the power supply. An advantage of the arrangement 
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described is that the impedance of the main winding is increased 
during the starting period, and the current taken by it is there- 
fore reduced. It is therefore possible to obtain a total starting 
current which is lower than that obtainable in a machine having 
the main phase connected direct to the supply during the starting 
period.— June 18th, 1934. 


412,389. May 9th, 1933.—AuTomatic ELtectric REGULATING 
Devices, The British Thomson-Houston Company, Ltd., of 
Crown House, Aldwych, London, W.C.2. 

The voltage regulating device described in this specification 
is shown applied to a vehicle. The generator A is provided with 
a main shunt field winding B, and a differential shunt field 
winding C, connected in series with an instantaneously acting 
negative impedance current characteristic resistance E. A load 
cireuit D is connected to the generator A. Changes in speed of 
the car wheel E cause the generator to produce corresponding 
changes in voltage. Assume, for example, that the speed 
increases and that consequently the voltage increases. The 
voltage across the circuit, including differential winding C and 
resistance E, will therefore increase, thereby decreasing the 
resistance value of device E with the result that the current 
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through the bucking or differential winding C increases. This 
has the effect of opposing the increase in ampére turns of the 
field winding B due to the increase in terminal voltage of the 
generator. The resistance device E has a substantially hyper- 
bolic impedance-current characteristic with the result that its 
resistance may be made to decrease extremely rapidly with 
increases in applied voltage. Thus with increases in speed of 
generator, the increase in current through the coil C may be 
made so large as actually to cause a decrease in the net ampére 
turns of the two coils B and C taken together, with the result 
that the voltage of generator may be maintained substantially 
constant over a considerable speed range. When the speed of 
generator is again reduced, the voltage will drop and the resist- 
ance of the element E will increase, thereby restoring con- 
ditions to their normal relation.—June 28th. 1934. 





PUMPING AND BLOWING MACHINERY. 


412,381. April 22nd, 1933.—CENTRIFUGAL FaANs, James 
Keith and Blackman Company, Ltd., and D. 8. Woodley, 
27F arringdon-avenue, London, E.C.4 

This fan is intended for high pressures, and is said not to surge 
when delivering small volumes. The single inlet centrifugal fan 
rotor shown below comprises a back plate A_ provided 
with eight straight equiangularly spaced blades C inclined back- 
wardly in relation to the direction of rotation of the rotor, and 

a shroud plate B presenting an axial inlet eye, the diameter d 

of which is equal to one-third of the external diameter D of 

the rotor. The blades C preferably extend to the periphery of 
the back plate A, as shown, but they may stop short of the 
periphery of the back plate A. The axial width W of the blades 
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C at the eye circle exceeds the axial width w between the back 
and shroud plates at the periphery of the rotor by an amount 
equal to one-eighth of the diameter d of the eye. Each blade C 
is inclined at approximately 30 deg. to the tangent drawn to the 
eye circle at the intersection of said circle by the inner end of 
the blade. With this arrangement the outer end of the blade 
or projection thereof to the periphery of the back plate is 
angularly spaced behind the inner end of the blade, or projec- 
tion thereof to the eye circle to the extent of 45 deg. with refer- 
ence to the axis and direction of rotation. It follows therefore 
that a radial line drawn from the outer end of one blade, or 
projection thereof at the periphery, will pass through the inner 
end of the following blade, or projection thereof at the eye circle. 
Two such rotors may be united back to back.— June 28th, 1934. 


412,508. January 8th, 1934.—Capstan Latues, H. W. Ward 
and Co., Ltd., Dale-road, Selly Oak, Birmingham, and W. 

T. Williams. 
This arrangement is intended to permit abnormally large 








150 


THE ENGINEER 


Ava. 10, 1934 








tools to be mounted in the p= a turret of a lathe, and yet 
allow the turret to be rotated without the tool fouling the lathe 
bed. The tool, part of which is shown at A, is mounted on a 
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slide B attached to the turret. This slide is raised and lowered 
hy the bell crank C and fixed cam D, so that the tool is lifted 
clear as the capstan is rotated.—.J une 28th, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


412,431. July 29th, 1933.—Pnrumatic Rock Dritts, Hardy- 
pick, Ltd., and P. T. Rayner, Heeley, Sheffield, 8. 

This drill is of the type in which the valve is co-axial with the 
cylinder and piston. The valve is operated by the air pressure 
acting on the flange A of the valve. As shown in Fig. 1, air 
passes from B, through the ports C, over the back of the valve, 
and drives the piston D forward. During this time air leaks 
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between the valve and its casing into the space E, but pressure 
cannot accumulate as the air is free to escape by the ports F 
and main exhaust G. When, however, the piston closes the 
ports F pressure accumulates in the space E and the valve is 
driven backward, as shown in Fig. 2. Air then passes by the 
port H to the front of the piston to effect the return stroke.— 
June 28th, 1934. 


LIGHTING AND HEATING. 


412,471. October 20th, 1933.—Enxectric DiscHarce TUBE 
INsTALLATIONS, N. V. Philips’ Gloeilampenfabrieken, of 
Emmasingel, Eindhoven, The Netherlands. 

In accordance with this invention two discharge tubes are 
connected in parallel in such a manner that when one tube fails 
the other tube comes into operation. The diagram represents a 
circuit arrangement in which the auxiliary discharge tube is 
connected to taps on the supply transformer. An accumulator is 
employed for the voltage reduction of the auxiliary discharge 
tube. The secondary winding of a transformer A is connected to 
the anodes B and C of a discharge tube D. The cathode E of the 
discharge tube is supplied by the secondary winding F of the 
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heating transformer. A central tap of the winding F is connected 
through # smoothing choke coil G to the positive terminal of a 
battery H which is to be charged. The negative terminal of the 
battery is connected to a central tap of the secondary winding 
of the main transformer A. The discharge tube D has a gas- 
filling, and is of the type in which the arc voltage is lower than 
the ignition voltage. If in parallel with this rectifying tube a 


similar second rectifying tube is connected by directly connect- 
ing the corresponding electrodes, only one of the tubes will 
start operating, for it is impossible to construct the tubes in 
such manner that the ignition voltages are exactly the same. 
As soon as one of the tubes is ignited, there exists between the 
electrodes of this tube, and consequently also of the parallel 
tube, the arc voltage at which the second tube cannot be ignited. 





This phenomenon may consequently be made use of in order 
to utilise the second tube as reserve. The discharge tube D has 
connected in parallel with it in the manner shown a discharge 
tube J destined for the same voltage. This discharge tube J 
need only operate temporarily when the main discharge 
tube D becomes defective, the latter tube being replaced at once. 
The discharge tube J primarily serves to indicate that the tube 
D has become defective.—June 28th, 1934, 


METALLURGY. 
412,808. September 20th, 1933.—Removine ImpPuRITIES 


FROM METAL Particres, W. W. Triggs, 57 and 58, Lincoln’s 
Inn Fields, London, W.C.2. 

This invention is chiefly concerned with the purification of 
electrolytic copper, and the specification outlines the results 
of a great amount of experimentation carried out in America. 
The essence of the idea seems to be contained in the following 
passages in the specification :—By combining the results of this 
experimentation so as to provide most efficiently for removal 
of liberated SO,, for reduction of oxide and for elimination of 
carbon, I have found that by treating cathode particles con- 
taining slight amounts of hydrocarbon residues in a current of 
steam containing less than 1 per cent. by volume of H, at 
elevated temperatures up to 1600 deg. Fah., substantially 
complete elimination of O,, S and C were obtained in less than 
one hour’s treatment above 1000 deg. Fah. This result is due 
to the fact that this combination of steam and hydrogen is: 
(a) Reducing to oxides of copper, (6) neutral to SO,, (c) oxidisin, 
toC. Ihave found that in the case of copper particles Selgusted 
to too great density the reaction between steam and carbon 
produced within the billet a local concentration of reducing 
gases sufficiently high to reduce SO, present and hinder the 
complete elimination of 8, but that if the density of the billet 
did not exceed approximately 83 per cent. of that of solid copper, 
and if the amount of carbon present was kept to a minimum, the 
local reducing condition was not suflicient to reduce SO,, and 
substantial removal of S was obtained.—July 5th, 1934. 


MISCELLANEOUS. 


412,114. November 28th, 1933.—PNEUMATIC CLASSIFIERsS, 
A. B. Helbig, 56, Amselstrasse, Kaiserslautern, Germany ; 
and V. B. Reichwald, 28, The Avenue, Beckenham, Kent. 

There is a hint that this machine is intended for cleaning 
grain, but it might be used for other similar purposes. The 
grain, for instance, is fed in through the shoot A and drops on to 
the plate B, which is rotated by the motor C. The surface of 
this plate is smooth and from it the grain is shot off by centri- 
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fugal force. A draught of air is drawn up through the inner 
casing by the fan D and is discharged down the outer casing. 
It carries light material with it, while heavier particles drop 
down the centre. The peculiarity of the machine lies in the 
fact that the fan and the disc are driven separately, so that each 
can be run at the most appropriate speed. The fan is driven by 
the motor E through the gearing F, while its weight is carried 
by the conical rollers G, and it is guided by the plain rollers H.— 
June 21st, 1934. 


412,528. March 15th, 1934.—Metuops or Grip CONTROL 
o¥ GRID-CONTROLLED Vapour oR GAs DiscHaRGE DEVICES 
OPERATING AS INVERTERS, The British Thomson-Houston 
Company, Ltd., of Crown House, Aldwych, London, W.C.2. 

In inverters working with grid-controlled vapour or gas dis- 
charge tubes, the shape of the curve for the voltage supplied 
to the grid is of particular importance. On the one hand,(the 
grid voltage must be obtained in such a way that the initia- 
tion of the discharge at the correct moment will take place 
with the necessary accuracy, and, on the other hand, the grid 
must assist the de-ionising process. Immediately after the 
ang ae of current it must have an adequate negative potential. 

he invention relates to an arrangement for grid control which 
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supplies grid voltages which change with a steep slope, and there- 
fore meets the requirements encountered in the operation of inver- 
ters. At the point A the alternating network B is supplied through 
theinverter having grid-controlled vapour or gas discharge tubes 
C and D and a main transformer E. A commutating condenser 
F and a direct-current choking coil G are provided. The grid 
circuits are supplied from a grid transformer H, to the primary 
winding of which a control voltage is applied, which is obtained 
from the direct-current network A. The conversion of the direct 
voltage takes place in the following manner :—The condenser 
J is charged through the resistance K until the glow discharge 
lamp L ignites. After the initiation of the glow lamp current, 
such a voltage will be applied to the grid of the auxiliary dis- 





charge tube M in consequence of the voltage drop at the resist- 


ance N, that the tube will become conductive. The condenser 
J will be discharged through the tube M and the choking coil 0. 
The anode voltage of the tube M is led to the grid transformer H 
as the control voltage. The condenser P serves to prevent a 
direct-current magnetisation of the elements H and O. In 
order to adjust the exact time for the initiation of the discharge, 
a resistance Q is employed, from which a negative bias voltage 
is taken. The result is that one half-wave of the alternating 
control voltage is set up by the charging of the condenser J and 
the other by the discharging of the condenser J through tho 
auxiliary discharge tube M, and the choking coil O. The dura- 
tion of the discharge may be adjusted in accordance with the 
size of O and thus the times for the charging and discharging 
process may be made equal to one another. During the charging 
process, the voltage changes constantly ; during the discharge, 
owever, the voltage will change in jerks. This jerky change in 
voltage is applied with a negative sign to the grid of the dis- 
charge tube D. In order that the grid of C may also have a 
steeply sloping voltage rise, the grid circuits are coupled through 
transformers with the direct-current choking coil G.—June 

28th, 1934. 
412,465. October 16th, 1933.—Mrrat Vapour Rectirier, 
The English Electric Company, Ltd., of Queen’s House, 

28, Kingsway, London, W.C.2. 

According to this invention a rectifier grid with an annular 
cylindrical main part is made of a metal which is a good con- 
ductor of heat in order to get a good distribution of the heat, 
while at the same time it is provided with a protective part 
which is of a material having a higher melting point than the 
material used for the ring itself. The protective part which 
may be, for example, of iron, chromium, or molybdenum, may 
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take the form of a ring or cap attached to the end of the main ring 
nearest to the anode and may then conveniently form the grid 
carrier. Alternatively, the whole exposed surface of the ring 
may be sheathed in or coated with iron’or chromium. The ring- 
shaped main part A of the grid G is provided at the edge nearest 
to the anode with a protective ring B, which consists of iron, 
metal that is not easily fused, or, in case of need, of insulating 
material. The iron ring B acts as the supporting element. 
From it hang all the other parts A ofthe grid. Two alternative 
schemes are described.—June 28th, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

Fripay, Aucust 3lst, To SUNDAY, SEPTEMBER 9TH. 

Inst. or GAs ENGINEERS.—Visit to Second International Gas 
Conference, Ziirich and Swiss Tour. For papers and reports, 
see page 97. 

Monpay, SEPTEMBER 3kD, TO THURSDAY, SEPTEMBER 6TH. 

Inst. or Metats.—Annual Autumn Meeting, Manchester. 
For programme, see page 61, July 20th. 

Fripay TO MONDAY, SEPTEMBER 21sT TO SEPTEMBER 247TH. 

Assoc. or SpecraL LiprARiIzs AND INFORMATION BUREAUX 

—Oxford. Programme, see page 10, July 6th. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





RANSOMES, SIMs AND JEFFERIES, Ltd., Ipswich, inform us that 
further to an order from the South African Railways and 
Harbours for fifty-three welded frame trailers of 2 and 5 tons 
capacity, they have received another order from the same 
concern for 100 further trailers of 5-6 tons capacity. 

THE WESTINGHOUSE BRAKE AND SAXBY SIGNAL COMPANY, 
Ltd., London and Chippenham, has received a contract for the 
supply of signalling apparatus for Bandra, Bombay, Baroda 
and Central India Railway. The apparatus will include colour 
light signals, point machines, relays, &c., and a 107-lever power 
interlocking frame. 

HARLAND AND Wo Fr, Ltd., have recently received an order 
for a 190 H.P. shunting locomotive for the Sudan Railways. 
The conditions under which the locomotive has to work will be 
particularly difficult, the temperatures ranging as high as 
150 deg. Fah., while the locomotive will be exposed to tropical 
sand storms. The locomotive will be generally similar to the 
175 H.P. shunting locomotives recently constructed by the 
company for the London Midland and Scottish Railway. It is 
proposed to build the new locomotive at the company’s 
Belfast works. 








A ResearcH APPOINTMENT.—-Many of our readers will be 
interested to hear that the Research and Standardisation Com- 
mittee of the Institution of Automobile Engineers proposes 
to appoint a director of research. The post will carry a liberal 
salary and is to be filled by a man of recognised scientific quali- 
fications, and preferably considerable research experience. 
Applicants for the post should get into touch with the secretary, 
the 1.A.E., Watergate House, York Buildings, London, W.C.2, 





before September Ist. 
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A Seven-Day Journal 


Railwaymen’s Pay. 


As a token of goodwill between the railway com- 
panies and the representatives of the three railway 
unions, the railways agreed on Friday, August 10th, 
to cancel, as from October Ist, one-half of the 24 per 
cent. deduction made in April, 1931, in the pay of 
men receiving less than 40s. per week, and; further, 
to cancel as from January Ist next, the other one-half 
of the 2} per cent. reduction. Those men who received 
over 40s. per week had their pay reduced, in April, 
1931, by 5 per cent. One-quarter of that is to be 
restored as from October Ist and another quarter 
from January Ist, and thereafter those men will be 
subject to a deduction of 24 per cent. The maximum 
deduction is then to be 6s. per week, or £15 a year. 
It estimated that the concession will cost the 
companies £1,100,000 a year. What, to our mind, 
makes this agreement very much more satisfactory 
is that it has been arrived at despite the fact that no 
conciliation machinery is now in existence. The dis- 
cussions as to the restoration of Central and National 
Wages Boards or the setting up of their equivalent 
are still proceeding, and the latest information thereon 
is to the effect that a further meeting is to be held on 
Monday next, August 20th. 


Is 


The Empress of Britain’s New Record. 


THE 42,348 gross ton Canadian Pacific passenger 
liner “* Empress of Britain,’ which was built and 
engined by John Brown and Co., Ltd., at Clydebank, 
was commissioned in May, 1931. She has successfully 
completed three world cruises and is now engaged on 
her fourth Atlantic season. During the eastbound 
passage of her forty-sixth voyage just ended she made 
the crossing between Father Point and Cherbourg in 
the record time of 4 days 6 hours 58 minutes, which 
corresponds to an average speed of 25-08 knots. In 
addition to this notable performance, it is interesting 
to observe that the high standard of technical effi- 
ciency registered during her official trials is being well 
maintained, her daily consumption of oil fuel on the 
voyage in question being 377 tons for all purposes, 
or 0-57 lb. per S.H.P. per hour. The steam con- 
ditions under which the geared turbine propelling 
machinery operates are 400]b. working pressure, 
730 deg. Fah. total temperature, and vacuum 29in. 
In addition to having made the Atlantic crossing 
hetween Quebec and Cherbourg in the shortest time 
yet recorded, this vessel retains the distinction of 
heing the most economical large passenger liner afloat. 


A French Railway Disaster. 


THE disaster to the express train from Geneva to 
Vintimille when entering the Avignon Station at 
half-past four on Sunday morning provides another 
example of the difficulties that have recently pre- 
vented inquiries in France from revealing the exact 
causes of accidents. The train was composed of eight 
coaches, a postal van, and a luggage van, and when 
crossing points about 300m. from the Avignon 
Station the coaches left the rails and ploughed over 
the ballast until entering the station, when the loco- 
motive turned over on to the platform, the postal van 
swung round against a goods train, and the only 
wooden coach, of an old type ahead of the steel 
coaches, was completely smashed. Four out of the 
five passengers killed were removed from that coach. 
A guard waiting to relieve the one on the train was 
killed in the station. About thirty passengers were 
injured, some of them seriously. The question arises 
whether the driver had kept within the speed limit 
of 12 miles an hour when crossing the points. He 
affirms that he did, and there can be no proof to the 
contrary because the recording slip of the Flamant 
instrument was destroyed by a fire that started when 
the locomotive turned over. Nevertheless, some 
passengers declare that the train was travelling 
quickly, and the fact remains that it ran an appre- 
clable distance after the coaches had left the rails. 


Progress in Tin Research. 


THE first general report of the International Tin 
Research and Development Council, of Manfield 
House, 378, Strand, London, W.C.2, which was 
published at the end of last week, should be of interest 
to a wide circle of engineers. The Council, we may 
recall, was formed in 1929 for the purpose of acquiring 
and disseminating scientific and technical knowledge 
relating to tin, its alloys and chemical compounds, and 
their processes of manufacture and their industrial 
applications. 
hy the Governments of the principal tin-producing 
countries of the world and is responsible for an 
extensive programme of research, which has been set 
up and is now being carried out in Government, 
university, and industrial laboratories in this country, 
on the Continent, and in America. The various 


sections of the report deal with the tin-plate industry 
and with the preparation and uses of tin and tin} ¢ 
alloys, and the work which has been done by the 
Council in these particular fields of development. 


Colonel 
which occurred in London on Sunday, August 12th. 
Sir James, who was only sixty-six years of age at the 
time of his death, was one of the Crown Agents for 
the Colonies, and for many years was the head of 
the 
Government service. 
at Clifton College, and passed to the Royal Military 
It is composed of delegates appointed | : 


Féry-Carbonne dry tin accumulator, which is lighter 
than a lead accumulator of equal capacity and has 
tin and lead peroxide electrodes immersed in dilute 
sulphuric acid, which is absorbed in an acid-resisting 
porous ceramic filling, thereby making in effect a dry 
cell. The report describes the wide service of the 
Council in supplying technical information to manu- 
facturers and _ scientific investigators in many 
countries, and the Bureau of Technical Information, 
which has been established for this purpose and for 
the publication of the results of research and develop- 
ment. The Council has also set up at the Hague an 
office for the collation of statistics which it publishes 
as a monthly bulletin. An office in New York has 
been established and an advisory committee formed 
for the purpose of maintaining contact with the con- 
sumers of tin and its products in America. 


The American Steel Industry. 


SomE highly interesting figures concerning the steel 
industry in the United States were received this week. 
They were published by the American Iron and Steel 
Institute and serve to illuminate the operation in 
practice of the National Recovery Act. So far as the 
object of that Act was to increase employment the 
figures imply that it has been outstandingly success- 
ful. In June of this year the number of people at 
work in the steel industry amounted to 455,966. 
This total is 35 per cent. more than the number 
similarly employed in June 1933 and is the highest 


|monthly figure recorded during the past four years. 


One of the prescribed means of bringing about the 
increase of employment was the reduction of the 
number of hours per week worked by those engaged 
in the industry. This means has been resorted to, 
the average weekly hours worked per person having 
been reduced from 39-4 in June 1933 to 35-7 in June 
1934 or by 9-4 per cent. Turning to the financial 
side we find that the total wages paid within the 
industry rose from 24,441,054 dollars in June last 
year to 40,630,314 dollars in June this year or by 
66 per cent. The average earnings per hour increased 
from 47-3 cents to 63-9 cents or by 35 per cent. The 
Government has therefore secured the increase of 
employment which it desired. The workers have been 
benefited by a decrease in hours and an increase of 
wages: On the employers’ side, we find that the 
operating rate in June 1933 was 45-37 per cent. of 
capacity. In June this year it was 52-68 per cent. 
Thus for an increase of 66 per cent. in the wages bill 
the employers have secured an increased output of 
16 per cent. The Institute’s figures do not include a 
comparison of the prices realised for the industry’s 
products. On investigation, however, we find that 
quotations in the United States for plates, shapes, and 
bars, black sheets, billets and sheet bars advanced 
during the period by from 12 to 20 per cent. 


Lloyd’s Register Rules. 


WE have received from Lloyd’s Register of Ship- 
ping, of 71, Fenchurch-street, London. E.C.3, 
particulars of the recent additions and amendments 
made to the Society’s Rules for the construction and 
classification of steel ships. They include new addi- 
tions to the sections relating to oil fuel, hull strengthen- 
ing, geared turbines and boilers, steam reciprocating 
engines combined with exhaust steam turbines, and 
heavy-oil engines. The main part of the new rules, 
however, relates to electric propelling machinery and 
deals with the general requirements of such installa- 
tions with regard to turbine and oil engine-driven 
generators, electric propulsion motors, and the neces- 
sary control gear and switchboards both for direct 
current and alternating current working. Other 
sections of the rules deal with circuit protection 
devices and the arrangements for bridge or deck 
control. Questions of the design, manufacture and 
testing of conductors and cables, secondary batteries, 
and the spares to be carried are all covered by the 
rules. In an appendix, tables are given showing the 
dimensions and sizes for galvanised steel armoured 
wires. rubber and lead-sheathed cables, and multi- 
cored cable with either paper or cambric insulation 
for 600 and 3300 volts. 


The Late Sir James Carmichael. 


ENGINEERS, both in Great Britain and the Colonies, 
will learn with deep regret of the death of Lieut.- 
Sir James Carmichael, R.E. (Retired), 


Engineering Department of that branch of 
He received his early education 


Academy, obtaining in 1887 a Commission in the 


Royal Engineers. His services in India and at the 


War Office, in which he obtained rapid promotion, 
gave him a wide experience, both with engineering 
works and administration problems, which qualified 
him for the post of Head of the Engineering and Works 
Department of the Crown Agents, to which he was 
appointed in 1904. 


During the war Sir James was 


assistant to Major-General Sir Percy Girouard 


on the Armaments Output Committee at the War 
Office, and was later transferred to the Ministry of 





Among the new uses of tin mention is made of the 





Munitions as personal assistant to the Director of 





Materials in the department responsible for, the 
provision of steel and other metals for all purposes. 
After serving for a time as Assistant Director in 
the Department of Munitions Supply, he was trans- 
ferred to the Iron and Steel Department, then 
presided over by Mr. (afterwards Sir) John Hunter, 
and was responsible for the formation of the High 
Speed Steel Committee. At the end of the war 
Sir James Carmichael returned to the Crown Agents, 
with whom he continued to serve as Head of the 
Engineering Department, and later as Chief Engineer, 
until in 1921 he was appointed to be one of the Crown 
Agents. He finally retired in 1932. He was a member 
of the Institution of Civil Engineers, a member 
of the Smeatonian Society, and a Chevalier of the 
Legion of Honour. 


A Fast Cross-Channel Motor Ship. 


THe Belgian State Marine Department’s new 
cross-Channel motor ship “ Prince Baudouin ” com- 
pleted on Monday last her maiden voyage on the 
Ostend-Dover service, when the contract speed of 
23-5 knots was considerably exceeded. She was 
ordered in 1931 from the Société Anonyme John 
Cockerill, and was built at the firm’s shipyard at 
Hoboken, her engines being constructed at the 
Seraing works. She is designed for first and second- 
class passengers, and has a length of 370ft., with a 
measurement of about 3300 gross tons. She is an 
open-shelter-deck vessel, and new features of design 
include a streamlined form of superstructure and a 
shortened funnel, with low masts in order to reduce 
wind resistance. The propelling machinery comprises 
a twin-screw arrangement of Cockerill-Sulzer oil 
engines, with a total maximum designed output of 
17,000 S.H.P., and a service output of 15,000 S.H.P. 
They are twelve-cylinder units, with cylinders having 
a bore of 580 mm., or nearly 22{in., and a stroke of 
840 mm., or 334in. The auxiliary engines, which 
were supplied by Sulzer Brothers, of Winterthur, 
are eight-cylinder units operating on the four-stroke 
principle. A feature of the engine-room design is 
the special seating for the engines, which is welded 
on to the double bottom of the ship. On her arrival 
at Dover on Monday last, the “* Prince Baudouin ” 
was greeted by a large party, representing the 
Southern Railway Company, the Dover Harbour 
Authorities, and other railway and shipping interests. 


Development of Civil Aviation. 


THE London Chamber of Commerce has, on the 
recommendation of its Aviation Committee, sub- 
mitted through the Air Ministry its views on the 
development of civil aviation, and ia a memorandum 
submitted for the consideration of his Majesty’s 
Government the following suggestions are put 
forward, together with a strong plea for the formula- 
tion of a properly co-ordinated plan on a national 
scale. It is proposed that the ground equipment and 
traffic control of British air routes should be vested 
in a statutory body on which the Air Ministry, the 
General Post Office, aircraft operators, insurance and 
commercial interests, among others, should be repre- 
sented. This body, it is stated further, should be 
independent of all other organisations, and should 
stand in much the same relation to aviation as 
Trinity House does to shipping. The suggestion is 
put forward that the finances necessary for equipping 
and maintaining the air routes with wireless, lighting, 
meteorological, and traffic control services should be 
provided by the Government and administered by 
this body, which should also arrange for the collection 
of dues as in the case of merchant shipping. It is 
also proposed that this body should be appointed 
without delay to plan, in consultation with the 
appropriate authorities, the principal air routes and 
aerodromes in this country, having regard to present 
and future needs. It is further submitted that the 
duties of such a body should include consideration of 
matters affecting Imperial air routes. 


Launch of H.M.S. Galatea. 


On Thursday, August 9th, the light cruiser H.M.S. 


* Galatea’ was launched at the Greenock Yard of 
Scott’s Shipbuilding and Engineering Company, 


Ltd.. the naming ceremony being performed by Lady 
Alice Shaw-Stewart. The new ship has a designed 
displacement of 5200 tons, a length of 480ft., a beam 
of 5lft., and a mean draught of 13ft. lin. She 
carries a full complement of 8in. and 4in. guns, 21in. 
torpedo tubes, and a seaplane catapult. In the hull 
structure electric welding has been largely employed 
instead of the usual riveting. There are four sets of 
single reduction geared turbines of the Parsons 
reaction type with an output of 64,000 S.H.P. and 
a propeller speed of 350 r.p.m. The turbines drive 


independent propellers, and cruising turbines are pro- 
vided. The gears are of Parsons latest ~~ All 
Addendum” type. There are four Yarrow type 
water-tube boilers designed for burning oil fuel 


under the closed stokehold system with forced draught, 
which supply steam at 350 lb. per square inch to the 
main engines and the auxiliary machinery. The 
auxiliary equipment includes two turbo-electric 
generator sets and two oil engine-driven generating 
sets, which supply the necessary power for all motor- 
driven auxiliaries and the ship’s services designed to 





take electric power. 
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Cherbourg Harbour Works. 


No. II. 
(Continued from page 131, August 10th). 


DREDGING. 


THE area between the east face of the first deep- 

water quay and the west face of the second deep- 
water quay, now being constructed, was dredged down 
to rock level, varying between levels — 14-0 m. at 
the outer end of the berths and — 10-0 m. at the inner 
or shoreward end. This work was proceeded with 
after the caissons in the first deep-water quay had 
been sunk to their full depth. A typical section of 
the strata on the lme of the quay wall is shown in 





















































Fig. 14. The clear space between the two quays is 
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230 m. The approach to the deep-water berths in 
the inner harbour, including the passage between the 
Homet and Flamands jetties, has also been dredged 
to —11-0, the dredging in the Petite Rade being of a 
width sufficient to provide a turning area of 800 m. 
diameter. All the dredging in connection with the 
construction of the two moles and in the access 
channel, as well as the reclamation work, is being 
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Scale na 





FIRST 


adjoining the quay, with a campanile about 70 m. 
in height and a landing gallery over 500 m. long. 
(6b) A railway station, 240 m. long and 40 m. 
wide, with a single span roof covering the railway 
tracks and passenger platforms. 
(c) A hall about 240 m. long and 15 m. wide, 


WEST Railway Station 


Motor Traffic 
Hall 





should be specially designed for the very rapid handl- 
ing of passenger traffic in order that the detention 
of a liner in port should be reduced to the minimum 
possible time, and that passengers should be trans- 
ferred to or from railway trains with a minimum of 
delay. The gare maritime, as constructed, makes 
provision for the separation of heavy baggage, mails, 
goods, and motor cars from all classes of passengers 
and their light luggage. The former are confined to 
the ground floor of the building—that is, to quay 
level—whereas the whole of the passenger traffic is 
carried on at the level of the first floor of the 
building. 

The deep-water quay provides berths which will 
accommodate at the same time two Transatlantic 
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Fic. 16 -CROSS - SECTION 


between the main building and the railway station, 
covering an approach road for motor traffic. 
16. 
its entire area, with additional floors constructed in 


OF THE GARE MARITIME 


The 
passengers in or their landing from two such vessels 
The three buildings adjoin, as shown in Figs. 15 and|can be carried on simultaneously, thanks to the 


lmers of the largest size. embarkation of 


The main building has two floors extending over | covered-in landing gallery on the east face of the gare 


maritime, which has a usable length of over 500 m. 








bays on either side. The first floor is connected with 
the motor traffic hall and the railway station by wide 
gangways with access staircases to all the platforms. 
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Monsieur René Levavasseur, the architect of the 
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Fic. 15—GENERAL PLAN OF DEEP WATER QUAY NO. 1 


carried out by L’Enterprise des Travaux Publics de 
L’Ouest of Nantes. 
GARE MARITIME. 
The new gare maritime has been erected on the 
role which we have already described. It includes : 


(a) A main building, 280 m. long by 42 m. wide, 








FIG. 17 -ERECTION OF SUPERSTRUCTURE OF QUAY WALL 


Passengers embark or disembark at the level of the 
first floor of the gare maritime, the connection between 
the vessel and the gallery being provided by means 
of nine traversing passenger bridges travelling on 
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gare maritime, when he was called upon to design 
the building, was faced by conditions which are 
peculiar to the port of Cherbourg, which is essen- 
tially a port of call for Transatlantic liners and not 
a home port. In this respect its trade differs from 
that of either Southampton or Liverpool. It was 
necessary that all the accommodation to be provided 










AND THE GARE MARITIME 


rails and spanning the open quay space, 31 m. in 
width, between the main building and the ship berths 
(see Fig. 24 and page 162). Each of these bridges 
comprises an enclosed corridor, 4 m. wide, divided 
into two equal parts by a longitudinal railing. One 
half of the gangway is for passengers and the second 
half for passengers’ baggage, other than that intended 
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for the ship’s hold, and for baggage porters and staff. 
The baggage is transported over the bridge by an 
electric belt conveyor with a telescopic extension 
projecting to a maximum of 9 m. beyond the face 


Customs examination hall. 





of within a few minutes of the vessel being made fast | about 70 m. above quay level. 
to the quay. Each class of passengers can be. dis- 
embarked in closé proximity to the appropriate 
The travelling portal 


At each end of the 
Salle des pas Perdus are passenger halls containing 
two distinct sets of Customs examination offices, 
passport, post and telegraph offices, medical services, 
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Fics. 18 


of the quay. The conveyor is seen in the cross section 
of the travelling bridge (Fig. 24). The outer part of 
the bridge corridor is hinged and can be raised out 


of the way of the quayside travelling portal cranes, | containers. 


cranes, which run on lines of rails placed between 
those supporting the passenger bridges and the edge 
of the quay, deal with heavy baggage and mails in 
Special provision is also made for load- 


AND 19--TRAVELLING SCAFFOLDING AND SHUTTERING FOR THE GARE MARITIME 


lavatories, general offices, buffets, restaurants, offices 
of the steamship companies, waiting rooms, and 
numerous shops and similar accessory conveniences 
for travellers. On this floor are also provided suites 


























Fic. 20-SALLE DES PAS PERDUS 


if it should be necessary to traverse one of the latter | ing and unloading motor cars with a minimum of 


past a movable bridge, as shown in a view on p. 162. | delay. 
The outer section of the bridge can also be raised and} The main building provides, at the level of the first 
lowered as required to accommodate it to the level| floor, a Grand Hall, 56 m. long, extending the entire 
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FiG. 22- SOUTH END OF GARE MARITIME BUILDING 


width of the building, 42 m., and known as the 
Salle des pas Perdus. It is flanked by two pavilions 
surmounted by small towers, which serve as water 
tanks, and by the campanile rising to a height of 


of the ship’s gangway within the limits shown on the 
drawing (Fig. 24). 

This very liberal provision of passenger bridges 
allows of any gangway door of a liner being made use 








FIG. 21—PASSENGER HALL 


of rooms for the reception of distinguished travellers, 
and on the floors above it rest rooms for passengers. 
The ground floor at quay level is, as we have said, 
reserved for heavy baggage and mails and for other 
goods in transit to or from the railway station at the 
back of the gare maritime. At this level there are 








FIG. 23—PORTAL CRANE 


numerous offices and stores, and accommodation for 
the mail service, medical and quarantine departments, 
harbourmaster’s department, police offices, baggage 
depositories and fire appliances, as well as storage 
space rented by the shipping companies which will 





The plant for 


make use of the deep-water quay. 
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central heating and electric services is also housed in 
the main building at quay level. All the transit of 
passengers’ baggage, both on the first floor and at 
quay level, is carried on by means of electric runabout 
trolleys, except where conveyor belts are used. 

Between the main building and the railway station 
proper is a double roadway for motor traffic com- 
pletely covered in and 15 m. wide. Motor cars can dis- 
charge or take up their passengers close to numerous 
stairways, which ascend to the first floor of the main 
building. Behind the motor roads is the railway 
station, the tracks being parallel to the main build- 
ing. There are three platforms serving four lines of 
railway track. The railway station is equipped with 
electric hoists for the conveyance of passengers’ 
baggage to the first floor level. 

The buildings of the gare maritime are constructed, 
mainly of reinforced concrete, on the sand-filled area 
between the rubble mounds already described. It 
was therefore necessary to provide a piled foundation, 
the piles being driven down to rock level by water 
jets. All the piles, 923 in number, are of reinforced 
concrete, 0-32 m. by 0-37 m. in section and about 
20 m. in length. Some of the piles are driven on a 
batter. 

The reinforced concrete frames which form the 
main supports of the roof and walls of the buildings 
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Ship Stabilisation by Activated Tanks. 


AN EXPERIMENTAL INVESTIGATION. 
By NICHOLAS MINORSKY, Ph.D. 


W is the displacement of the ship. 
h is the metacentric height of the ship. 
T is the period of the waves. 
ky, k, are the coefficients of natural resistance to 
rolling arising from the action of the 
bilge keels, skin friction, &c. 

[ is the moment of inertia of the ship about 
its longitudinal axis through its 
centre of gravity. 

¢ is an empirical coefficient commonly 
assumed to be unity. 


INTRODUCTION. 

HE problem of stabilising ships against rolling 
has recently attracted a greater degree of interest 
than before, and has resulted in certain practical 
applications of which the gyroscopic stabilising 
equipment installed on board the ‘* Conte di Savoia ” 
undoubtedly occupies the fitst place. Somewhat less 
spectacular, but by no means less interesting, is the 
work conducted, mainly in Germany, on the so-called 
activated tank system in which the displacement of 
the ballast is controlled by a local source of power— 
e.g., compressed air from a turbo-blower—instead of 
being brought about solely by the ship’s angular 
motion as in the “ passive”? tank system identified 

with the name of Dr. Frahm. 
A considerable amount of information is avail- 
able concerning the theory and performance of 
Frahm tanks. There is, however, practically none 


DESCRIPTION OF THE MODEL. 


The model, Fig. 1, embodies a pendulum about 
1900 lb. in weight, having a period of 4 sec. and an 
equivalent length, 7.e., distance between the centre of 
gravity and the axis, of ljin. These particular figures 
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ELEVATION. 
FIG. 24—TRAVERSING PASSENGER GANGWAY AND CONVEYOR FOR LIGHT 


were constructed from travelling scaffolds (Figs. 18 
and 19). The upper portion of the scaffold was of 
steel, and its shape corresponded exactly to that of 
the underside of the frames. The scaffold was of 
sufficient width to cover one pair of frames simul- 
taneously. The panels of shuttering, as well as the 
reinforcement, were lifted on to the scaffold by 
cranes, which were afterwards used for placing the 
concrete. The complete construction of two frames, 
wind bracing girders, and purlins occupied about 
three weeks. Rapid-hardening Portland cement was 
used in the construction of the frames and the 
shuttering was stripped after five or six days. The 
railway station hall is spanned by reinforced concrete 
trussed frames rising to a height of 20 m. above rail 
level. These spans are calculated as arches with 
double articulation. The architectural facing of the 
buildings is carried out in granite and pink coloured 
artificial stone. 

Our description of the buildings should not 
close without a mention of the interior decoration. 
Generally, the decorative treatment of the large halls 
is simple, and sets off the fine proportions of the 
reinforced concrete arch ribs in the Salle des pas 
Perdus. It is intended to fill the panels in the gable 
ends of this hall with mural decoration, probably in 
fresco. The reception rooms, offices, shops, and the 
American bar are decorated in the modern manner. 
Views of the gare maritime, showing its exterior 
appearance, are reproduced on page 162. 

On the quay fronting the main hall there are three 
railway tracks, as well as the tracks carrying the 
travelling landing bridges and the portal cranes. All 
the railway tracks are connected with the main line 
to Paris, and it is expected that the time of transit 
between Paris and the Cherbourg gare maritime will 
in future be reduced to under 4$ hours. On July 
30th, when the President of the Republic performed 
the opening ceremony at the gare maritime, the new 
‘ Bugatti’ train actually made the journey from 
Paris to Cherbourg in under 3} hours. This train is 
hauled by an internal combustion locomotive. 

(To be continued.) 








THE authorities at Heston air port have decided to 
install direction-finding apparatus, similar to that in use 
at Croydon. 





dealing with the active tank method, in view of the 
fact that this problem is a comparatively new one. 
A model investigation of the active tank method of 
stabilisation has recently been carried out by the 
author at the Moore School of Electrical Engineering 
of the University of Pennsylvania, U.S.A., and in 
what follows a brief account is given of this work. 
The experiments were conducted on a pendulum 
model arranged to operate in accordance with 
Froude’s theory of resisted rolling among waves. It 
is well known that the differential equation of 
Froude’s theory introduces certain assumptions as 
to the regularity of the seaway acting on the ship. 
This particular limitation of the theory was eliminated 
in the model tests by means of a special arrangement 
permitting entirely irregular disturbing moments to 
be impressed on the model imitating in this manner 
the action of an erratic seaway. 

The problem of control formed the principal sub- 
ject of the investigation. The main drawback in the 
passive tank system lies in its erratic behaviour when 
a confused sea is encountered. If, therefore, the active 
system is to improve upon the performance of the 
passive system, the improvement must concern the 
ability of the controlling equipment to perform satis- 
factorily when the moments impressed on the ship 
vary in an erratic manner. 

The model experiments were carried out in accord- 
ance with the law of similitude, thereby permitting 
the direct application of the results to a full-scale 
ship. Certain limitations of Froude’s theory are 
inevitably embodied in the model data, which for 
this reason must be corrected if their extension to the 
ship’s behaviour.is desired with a great accuracy. 
It must be noted, however, that Froude’s theory of 
resisted rolling among waves in its original form is 
found to be in fairly good agreement with observa- 
tions of rolling made on normal ships, in spite of all 
the assumptions and limitations associated with the 
theory. 

According to Froude, the differential equation of 
resisted rolling among waves is 

@O 40, € 0 
df? dt dt 
I~ 
WhO Sin 7 t 
where 0 is the angle of rolling. 
© is the maximum angle of the effective wave 
slope. 
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are not altogether arbitrary, but are related to each 
other so as to make the application of the law of 
dynamical similitude to the model particularly 
simple, as will be apparent later. 

The terms with k, and k, in equation (1) charac- 
terise the natural damping caused by the bilge keels, 
skin friction, &c. To obtain similar conditions in the 
model tests a tank A, filled with oil, was placed under 
the pendulum, to the lower end of which was attached 
a paddle of variable cross section. During the oscil- 
lation of the pendulum, the motion of the paddle 
through the oil in the tank introduced frictional terms 
leading to the extinction of the oscillation. The 
position of the paddle on the pendulum, as well as 
its cross section, were adjusted so as to obtain sub- 
stantially the same decrements—A §6—as_ those 
observed on normal ships fitted with bilge keels. It 
is known that the decrement is related to Froude’s 
coefficients of extinction a and b by the equation 


—A 0=a 6+56 6°, 


where 6 is the amplitude of rolling. A relationship 
also exists between a and k, on the one hand, and 
b and k, on the other hand.! 

In the author’s case the coefficient a@ was about 
0-06 and 6 was less than 0-01. A typical curve of 
extinction of oscillations is shown in Fig. 4. 

An action equivalent to that of the moment of 
buoyancy Wh 6 as well as to that of the effective 
2 
wave slope W h © sin 7 t was introduced by springs 
BB attached to the ends of a lever C, capable of 
being rocked on both sides of its horizontal position 
through an angle proportional to the maximum angle 
@ of the effective wave slope of Froude’s theory. The 
rocking motion impressed on the lever C was trans- 
mitted from a rod D—Fig. 2—connected to a Stephen- 
son link E. By displacing the sliding block of the 
link it was possible to change both the magnitude and 
direction of ©. The rod and link were actuated by an 
electric motor F. By changing the speed and direc- 
tion of rotation of the motor and also the value of © 
by means of the link very irregular erratic disturb- 
ances could be impressed on the pendulum to imitate 
the action of a confused sea when the apparent period, 
the slope, the shape, and the phase of the waves 


1 E. L. Attwood, ‘‘ Theoretical Naval Architecture,” 1916, 
page 358. 
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encountered by the ship change erratically from wave 
to wave. 


STABILISING SYSTEM. 
Power Plant, 


The anti-rolling stabilisation of the 
model was produced by means of @ pair of tanks G G 
connected by a tubular channel H. The activation 
of the ballast was derived from an impeller pump 


three fundamental features, namely, (a) continuity 
of action, (b) rapidity, (c) correct phase. The first 
two requirements are almost obvious. The action of 
the waves on the ship varies continuously with time. 
Hence the reaction of the stabiliser must also be con- 
tinuous to enable it to follow the continuous dis- 
turbance. The second requirement (6) implies that 
the cause (action of the waves) and the effect (reaction 








Fic. 1 


placed coaxially with the channel in its middle (see 
also Fig. 3 im this connection). An electri¢ motor J 
drove the impeller shaft. The armature of this motor 
was directly connected to that of a generator K. The 
reversion of the direction of rotation of the impeller 
shaft was obtained by reversing the field of the 
generator. The impeller pump consisted of a small 
four-bladed serew about 3}in. in diameter. Plane 





FIG. 2.-ROCKING MOTION GEAR 


vanes arranged on both sides of the screw in the 
channel were found to increase materially the 
hydraulic efficiency of the pump by eliminating rota- 
tional motion of the ballast in the channel. 
Stabilising Control: Theoretical Considerations. 

The primary purpose of any stabilising equipment is 
to set up a moment substantially equal and opposite 
to the external moment of the waves. The correct 





-EXPERIMENTAL ACTIVATED TANK APPARATUS 








of the stabiliser) should relate to the same instant, 
which, in combination with condition (a), is equivalent 
to the condition that the stabiliser should deal with 
the instantaneous values of the disturbing impulses 
as they arise. These two fundamental conditions 
(a) and (6) were satisfied in the model by adopting a 
thermionic valve system as the connecting link 


damping decrements in addition to those which exist 
by virtue of the terms with the coefficients k, and k, 
answers the purpose ; the problem thus appears to be 
somewhat indefinite. The simplest solution, how- 
ever, is obtained if the damping is associated with the 


a6 : 1m : ; 
term —. The stabilising moment must in this case 


dt 


: , &0 Ae 2 ; he J 
be of the form Ky, ii and its insertion in Froude’s 
amt 


equation gives a term (k,-+K,) a where k, is the 
natural damping due to the bilge keels, &c. and Ky 
the damping due to the stabiliser. 

This condition therefore requires that the stabilising 
moment and hence the instantaneous excess of water 
w in one of the tanks should be varied so as to be 


? d 6 
instantaneously proportional to ri namely, 
C 


d0 
w= —O—, (2) 
Differentiating equation (2) we have 
dw d? 6 
a: °° ae (3) 
From the standpoint of the final result, that is, pro- 
duction of a stabilising moment in phase with he 


both equations are equivalent, since ‘by integrating 
(3) we obtain (2). From the practical standpoint. 
however, there is a certain difference between the 
two methods of control arising from the fact that. 
generally speaking, disturbances acting on the ship 
are never regular. It is easy to see that in the case of 
irregular disturbing actions the curve of angular 
acceleration as a function of time precedes that of 
angular velocity, since the latter builds up as a time 
integral of the former. From this point of view. 
control in accordance with equation (3) is preferable 
to that given by equation (2), although for regular 
disturbances—of a pure trochoidal type, for example 
there is no difference between the two methods. 

Assuming control in accordance with equation (3), 
we see at once how such a control should be pro- 


? : -— ee 
duced. The right-hand side contains qe and there- 
_ C 


fore on its primary side the control must be derived 
from an instrument responsive to angular acceleration, 
i.e., an accelerometer. On the secondary side, con- 
nected with the motion of the ballast, the control 


dw : : 

— or to the velocity of flow of 
dt : 
the ballast between the tanks. 
Stabilising Control: Description of System.—The 
accelerometer used in these experiments was made 
to respond to linear, and not to angular, accelera- 
tions.2, The instrument is seen on the right of 
Fig. 1, and is constituted by a block of iron L, 25 |b. 
in weight, suspended on a long spring and guided by 
anti-friction rollers. The free period of the block was 
made considerably shorter than the period of angular 
motion of the model. An oil dashpot M was found to 
be of great help in obtaining dead beat indications. 
The limit of sensitivity of the accelerometer thus 
constituted was about 0-0125 radians/sec.*. This 
figure corresponds to an angular acceleration of a 
harmonic motion having an amplitude of about 
0-6 deg. and 4 sec. period. If the angular accelera- 
tion is below this limit the control system associated 
with the accelerometer remains idle. It is apparent 
that an instrument of this kind designed for a ship 


must be related to 














control of the stabilising plant must therefore exhibit 





between the instruments described below and the 


could be made considerably more sensitive by using 
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tield of the generator controlling the actuation of the 





FiG. 3- STABILISING CONTROL EQUIPMENT 


a heavier weight and also by virtue of the much longer 





ballast through the Ward-Leonard unit JK. The 
action of a thermionic valve is a continuous one, and 
on account of the high ohmic resistance when such 
valves are inserted in an inductive circuit, the time 
constant of the circuit is greatly reduced, so that it 
transmits controlling actions with great rapidity. 

The last condition (c) is less obvious. Actually any 
term added to equation (1) and capable of producing | t 





2In the experimental equipment this arrangement was 


possible because of the lack of pitching and heaving. On board 
a ship it is necessary either to use an angular-acceleration 
responsive instrument (e.g., a heavy fly-wheel supported at 
its centre of gravity) or to employ two—port and starboard- 

linear-acceleration responsive instruments of the type used in 
this investigation. 
@ case can easily be eliminated in a differential connection of 
electrical circuits, so as to render the system responsive solely 


The effect of pitching and heaving in such 


o rolling. 
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lever arm of angular motion which would be available. 

To obtaim a secondary control responsive to the 
velocity of flow in the connecting channel, a jin. 
dise, N, Fig. 3, was placed in the channel at right 
angles to the lines of flow near the point where the 
channel enters the right-hand tank. This dise 
mechanically connected by a rod to the control 
member described below. Centralising springs and a 
dashpot are provided for this rod on top of the right 
tank G—see Fig. 1. 

The electrical circuits associated with ¢he accelero- 
meter and the disc are shown in Fig. 3, in which L 
is the accelerometer and N the disc of the secondary 
control. Connected to L and N through amplifying 
levers are two arc-shaped members pivotally mounted 
about centres QO, and O,, and each having a pair of 
flat coils P, Pj) and P, P,?. Each coil has about 
300 turns of fine wire. The coils are arranged to 
move in the air gaps of two alternating-current electro- 
magnets Q, and Q,, shown diagrammatically by pro- 
jection of their pole faces and excited by 500-cycle 
current. It is apparent that for a deviation of the 
coils connected to L in the direction of the arrow, 
the flux linkages and hence the voltage induced in 
P, is increased, and that in P,' decreased. The coil 
circuit is connected to the grid control of a thermionic 
amplifier? in a ‘‘ push-pull” connection. The coils 
P, Pt of the secondary control connected to the 
dise N are inserted in series with the same grid circuit ; 
their action, however, is in opposition to that of the 


is 


—=CURVES OF 


ATINCTION 


—a == - 


SS SS SS Sr ae pee ee 
t : + ———+— RELATION BETWEEN PRIMARY —E 
eS = 4 SECONDARY CONTROLS —F——F 











The decrements ef subsequent oscillations in this 
case correspond to the coefticients a and 6 of Froude’s 
theory. Curve 2 shows the extinetion of amplitudes 
when the tanks are opened, The damping effect is 
increased by the passive performance of the tanks. 
Curve 3 was taken with the tanks open and the 
stabilising control started substantially at the same 
time. In view of the initial transient state corre- 
sponding to the speeding up of the motor, the stabilis- 
ing action appears only at the second swing, and the 
approach to the equilibrium pogition is dead beat. 

Fig. 5 illustrates steady quenching on a regular 
seaway. Curve | represents synchronous rolling with 
the tanks out of action. Curve 2 illustrates the action 
with the tanks open—t.e., passive performance. 
Curve 3 shows the action with the stabiliser in opera- 
tion. 

In Fig. 6 the curves 1, 2, and 4 are the same as 
curves 1, 2, 3, in Fig. 5. Curve 3 shows the perform- 
ance when the amount of transferred ballast was 
lowered by inserting a resistance in series with the 
armature of the motor. The amount of water ballast 
in this case was not sufficient to cope with the effective 
wave slope. Such a performance can be conveniently 
designated as the performance outside the roll- 
quenching limit, whereas the performance corre- 
sponding to curve 4 may be designated that inside the 
roll-quenching limit. In the latter case the amplitude 
of the residual rolling is determined by the degree of 
accuracy of the controlling instruments and circuits, 
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instant and the disturbing acceleration develops 
anew under the joint action of the wave slope and of 
the ballast. Immediately after the stabiliser again 
enters vigorously into action and again a flat spot 
develops. We have thus a series of sustained tran 
sients reproducing themselves periodically. In this 
way the stabiliser momentarily drops out of step 
with the disturbance and a fraction of the period later 
it masters the rolling again. The over-regulation of 
the stabilising control therefore leads to rather com 
plicated dynamical phenomena impairing the efli- 
ciency of the stabiliser. These phenomena are closely 
connected with the free period of the tank system, as 
is evidenced by the fact that the position of the flat 
spots relatively to the period is not constant, but 
varies with each roll, indicating the existence of a 
second frequency-——that of the tank system. As a 
conclusion we may say that the increase of the 
intensity of the control is not sufficient by itself to 
reduce the amplitudes of residual rolling. Such 
reduction can be accomplished only if simultaneously 
the sensitivity of the accelerometer is increased. 

Fig. 8 shows the performance of the stabiliser when 
quenching erratic disturbances. In the region @ the 
phase of the wave slope was several times reversed by 
180 deg., imitating the complicated action of a con 
fused sea when two patterns of waves from different 
directions may, as is well known, give rise to such 
abrupt phase changes. In the region b the periodicity 
of the waves was changed erratically between 50 pei 
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Fics. 4-9 -TYPICAL RECORDS OBTAINED FROM THE EXPERIMENTAL APPARATUS 


coils Py and P,!. The amplitier system was formed by 
two stages of voltage amplification V, and V,, and 
a third stage V, of power valves arranged to function 
as rectifiers. For the sake of clarity the intermediate 
connections of the amplifier circuits are omitted. 
The currents from the plates of the power valves V; 
pass through the differential field of the generator K. 

Movement of the accelerometer unbalances the 
electrical equilibrium of the push-pull circuit, and 
starts the motor. The flow of the ballast past the 
disc N moves the coils P, P,, and gradually decreases 
the primary action of the accelerometer control until 
the velocity of the flow adjusts itself to the instan- 
taneous value of the angular acceleration. The con- 
tinuity and rapidity of the action of the valves are 
such that the secondary system is able to follow the 
primary very closely, that the fundamental 
equation (3) is continuously fulfilled. The accelero- 
meter control lever can be seen at R in Fig. 1, and 
the corresponding electromagnet at Q,. The corre- 
sponding elements of the secondary follow-up control 
are situated above the right tank at 8. Observations 
on the variation of level in the tanks were made against 
«a scale by means of a rod T connected to a float in the 
left-hand tank. 


sO 


EXPERIMENTAL DaTa. 


A series of records was taken for different con- 
ditions of performance. The recording chart and its 
connection to the pendulum can be seen in Fig. 2. 

Fig. 4 gives the curves of extinction of free oscilla- 
tions, corresponding to the still-water performance 
of the ship. Curve | was taken with the tanks closed. 


% For large powers instead of the three-electrode valves used 
in these tests grid controlled rectifiers of the thyratron type can 
be very advantageously employed. 





In the former case the amplitude is determined by the 
amount of transferred ballast. 

Fig. 7 illustrates roll quenching under conditions 
characterised by various relationships between the 
intensities of the primary and the seeondary controls ; 
it corresponds, therefore, to variable values of the 
coefficient a in equation (3). In the regions a to d the 
coefficient a was increased (in the order a——~> b—>e 
—— »d), while from e to h it was decreased. This 
coefficient a of equation (3) measures the amount of 
transferred ballast, and hence the magnitude of the 
stabilising moment for a given angular velocity of 
rolling. Offhand, one may expect that the greater a 
the closer the stabilisation should be. This is really 
what happens when one passes from the region @ to 
the region 6 in Fig. 7. For still more intense degrees 
of control (regions c and d) the amplitudes, however, 
are increased and not decreased and the residual 
rolling becomes irregular, although the disturbing 
moment was regular and constant. throughout the 
test. A closer analysis of the records provides an 
explanation of this phenomenon. When the intensity 
of the control becomes too great, for a short time— 
e.g., one-quarter of the period of rolling, which in this 
case is one second—the disturbance is wiped out 
almost completely. This fact is evidenced by the 
appearance of flat spots in the rolling curve. These 
flat spots can be noticed in the region c of the record ; 
in d and e the curve F shows their locus. Each time 
such a spot develops the value of the angular accelera- 
tion falls below the limit of sensitivity of the accelero- 
meter (which was 0-0125 rads/sec.? in the author’s 
case) and the control system becomes temporarily 
idle. About one-quarter of the rolling period later 
the amount of accumulated ballast finds itself 
instantaneously on the wrong side of the ship rela- 
tively to the phase of the disturbing moment at that 


== 
FIG. 9 R 
cent. about the average period of 4 seconds. In the 


region c variations in the period were combined with 
variations in the magnitude of the effective wave 
slope. The residual amplitude of rolling, it will be 
seen, is pretty much the same in all three cases, 
indicating that the roll quenching efficiency of the 
stabiliser is fairly constant under practically all con 
ditions. This result is undoubtedly to be aseribed 
to the fact that the stabilising action was arranged t« 
follow the disturbance continuously and without an) 
appreciable time lag. 

A controlling system arranged according to equa 
tion (2) gave in the earlier stages of experimentation 
a considerably lower roll-quenching efficiency than 
that shown in Fig. 8 with the control based on 
equation (3), although for steady quenching both 
systems gave practically the same results. 

In Fig. 9 records analogous to those of Figs. 5 and 8, 
but with oil as ballast, are given. It will be noted 
that the passive performance (region ab) is ver) 
poor, a fact attributable to the viscosity of the liquid. 
The active performance is practically the same as 
with water. The load on the impeller shaft was, how 
ever, from 2-5 to 1-75 times greater than with water 
ballast, depending upon the temperature of the oil. 


APPLICATION OF THE LAW OF SIMILITUDE TO 
Mopeut Dara. 


A series of measurements obtained from the model 
is given in the following table. As previously men- 
tioned, these model data have been adjusted so as to 
permit the roll quenching characteristics of a ship 
equivalent to the model—or simply ‘“‘ equivalent 
ship ’’—to be obtained by a straight application of the 
law of dynamical similitude. The data for such an 





equivalent ship are given in the last column of the 
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table. The intermediate column gives the coefficients 
of similitude for the different quantities ; the model 
data must be multiplied by these coefficients in order 
to obtain the data for the corresponding ship. 

Most of the data for the model were measured with 
u degree of accuracy of 2-3 per cent. or less (weights, 
lengths, time). Measurements of the stabilising 
moments were made with smaller accuracy on account 


| 
Model data. Ratio of | Equivalent ship. 
sitnilitude. 
|. Available beatn :. | B’— 29-bin, | S= 26 B= 61 -5ft. 
2. Cross-sectional area of tank ; {’-= 37 sy. in. i S?-< 625 A= 160 sq. ft. 
3. Cross-sectional area of channel. a’ 3-5 sq. in. | 8? a— 15-2 sq. ft. 
+. Displacement he W’~ 1900 Ib. | S34. 15,625 | W = 13,250 tons 
5+. Metacentric height : ! 
Tanks closed h’ == 1+ 2in. 8 h-~81-2in, 
Tanksopen .. .. .. hi’ == L- O8in. 5S h == 28in. 
6. Maximum disturbing moment M’-: 66in.-Ib. S4 = 390,625 | M= 1-82» 106 ft.-Ib. 
7. Maximum effective wave slope. 1-6° | @-1-6 
8. Maximum stabilising moment : 
Passive performance S’p== 22 in.-lb. s4 | Sp 7-15 x 105 ft.-Jb. 
Active performance , S’q= 49 in.-lb. ~ = | Sq= 1-59 108 ft.-lb. 
. Period of one double oscillation T’==3-9 sec. S/2—5 | T= 19-5 sec. 
10, Amount of transferred ballast : 
Passive performance w'p=1-49 1b. s3 f wp = 10-35 tons 
\ctive performance w’a== 3+33 th. 83 Wq = 23-2 tons 


of the difficulty of marking the level in the tanks 
during the performance ; probable errors in this case 
are presumably less than 7-8 per cent. of the quantity 
measured. The model data given in the table are 
the averages of a dozen measurements. The meta 
centric height was determined by the inclination 
method ; the probable error in this case is of the order 
of 5 percent. The ratio of linear similitude is assumed 
to bes I. 

An inspection of the characteristics of the ‘ equiva- 
lent ship ” shows that for W= 13,250 tons the avail- 
able beam! of 61+ 5ft. is somewhat too great. Further- 
more, ©=1-6° is too small for actual sea conditions. 
We will assume in the following ©—4-°0, which 
covers a reasonably wide range of fairly rough weather 
conditions, excluding, however, heavy Atlantic gales. 
Assuming B= 55ft., T=-16 sec., 0=4°, and keeping 
the same A, the amount of transferred ballast in 
active performance wa would be increased in the ratio 


25: 


61-5 4-0 
=< and will therefore be about 65 tons; that 
55 1-6 

is, about 4 per cent. of the ship’s displacement. It 


is therefore necessary to displace about 65 tons of 
ballast between the tanks in accordance with’equa- 
tion (3) on a ship having W=13,250 tons and 
h-=27in. in order to stabilise it against the action of a 
synchronous wave slope ©--4° to the degree of roll 
quenching indicated on the above records. It is 
possible, on the other hand, to caleulate wa directly 


3 
, whence w_z=75 tons. 


from the equation Wh @ =wa = 
It is seen that the ratio of the calculated and observed 
values for wg is practically the same as the ratio of 
SN, to M given in the table. This ratio approaches 
unity for a gradually increasing intensity of control. 
It is to be noted, however, that with the intensity of 
stabilising action adopted in these experiments the 
amplitudes of synchronous rolling were reduced from 
nearly 30 deg. down to less than 3 deg. From the 
practical standpoint such a degree of stabilisation is 
presumably more than sufficient. 








Induced Air Scavenge for Two- 
Stroke Engines. 


By P. W. PETTER. 

LN view of the great interest which is now being taken, 
both in this country and on the Continent, in the develop- 
ment of induced air scavenge systems for two-stroke oil 
engines, we have pleasure in publishing from the pen of 
Mr. P. W. Petter a short account of experimental work 
recently carried out at Westland Works, Yeovil, on this 
special subject. 





The possibility of utilising the inductive effect of the 
exhaust gases as they pass from the cylinder in internal 
combustion engines, particularly those operating on the 
two-stroke cycle, has received the consideration of 
research engineers for many years past, and many patents 
have been granted for devices intended to assure this end. 
The principal advantage to be obtained by a solution of 
this problem would be the elimination of the means at 
present necessary for the refilling of the cylinder with a 
supply of fresh air, either by what is known as crank case 
scavenging or some form of independent blower. 

About the year 1918 an engine was built in the United 
States by the Weiss Engine Company, which had, in addi- 
tion to the normal scavenging ports connected to the 
crank case, a series of air ports connected directly to 
atmosphere, and the constructors claimed that the 
momentum of the escaping gases produced a partial 
vacuum in the cylinder which drew scavenging air through 





4 The expression “‘ available beam ”’ designates the distance 
between the centres of gravity of the tanks. 

5 One might think that by passing from @=1-6° to @= 4-0° 
the non-quenched amplitudes would increase proportionately. 
[t must be noted, however, that this increase is always less than 
in proportion because of the coeflicient 6 im Froude’s equation 


. an : : 
for synchronism > O=a 0+b6 6* causing departures from 


the supplementary ports open to atmosphere, and aug- 
mented the normal quantity of air supplied by crank case 
compression. 

In recent years the énergy in the exhaust gases has been 
utilised to compress the air charge for supercharging 
internal combustion engines, and experiments with the 
Rateau and Buchi exhaust-turbo blowers have shown that 
there is ample energy available for the purpose. These are, 
however, mechanical devices, and are used solely for the 





purpose of converting the pressure energy in the exhaust 
gases into pressure energy in the air charge. 

The first Petter experiments with an engine operating 
with induced air were made in 1922. One of the firm’s 
standard two-stroke cycle surface-ignition engines was 
fitted with a short length of pipe on the exhaust side for 
an experiment quite distinct from those now under con- 
sideration, when the surprising result was found that the 
engine would run, feebly it was true, with the crank case 
cover removed, although, strange to say, the exhaust was 
discharged through the air ports and the fresh air came 
through the exhaust pipe. After considering this un- 
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expected phenomenon, the following conclusion as to 
what was happening was reached. 

The et Was running with a very feeble explosion. 
When the éxhaust port which had a lead over the air 
ports was uncovered, the exhaust gases passed from the 
cylinder into the exhaust pipe “cushioning” the air 
therein and setting up a certain amount of return pressure. 
As the piston in its descent uncovered the air inlet ports, 
the slightly compressed air in the exhaust pipe returned 
in the reverse direction to the cylinder, so expelling the 
exhaust gases and partially charging the cylinder with 
fresh air. 

A continuation of the experiment with the various 
modifications that suggested themselves, did not, however, 
lead to results that would justify development from a 
commercial point of view, and eventually research work 
on this particular engine was discontinued. Last year, 
however, a new series of experiments was begun, from 


In the first instance experiments were made with a two- 
stroke cycle engine having @ bore of 4}in. and a stroke 
of 6}in., the engine having a closed cylinder with the 
exhaust and air ports placed circtimferentially around the 
cylinder at the lower end of the piston travel, as shown 
in the accompanying vertical section. From the plan 
it will be noted that there are two air ports on each side 
directing the air to the back wall of the cylinder away 
from the exhaust port, and a central port opposite to the 
exhaust port. The central port was found to be of no 
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EXPERIMENTAL ENGINE 


advantage, and is now utilised only for admitting air 
from the crank case, as described later on, to facilitate 
starting. 

The exhaust port is divided horizontally into two 
sections. The upper section receives the exhaust gases 
from the cylinder first. These gases are led through an 
exhaust pipe of relatively small diameter and discharge 
the gases at high velocity through an ejector nozzle in 
the centre of a larger pipe, which communicates with the 
lower section of the exhaust ports. The injection action 
set up by the rush of the exhaust gases from the cylinder 
at high pressure when the upper section of the exhaust 
port is uncovered, and the impulse of these gases, create 
@ partial vacuum in the cylinder which is then filled with 
fresh air through the air ports which are directly open to 
atmosphere. 

The extent of the vacuum so created is largely dependent 
upon the force of the explosion, and this is particularly 
interesting bécause in effect it leads to an increase in the 
volume of air admitted to the cylinder as the power 
demand upon the engine increases. Satisfactory running 
of this engine has been obtained up to a working load 
equivalent to 60 1b. B.M.E.P. The engine was, however, 
difficult to start because the volume of air admitted to the 
cylinder after a weak explosion is small. To overcome 
this difficulty, a hand-controlled valve was provided for 
starting, which, when opened, admits air from the crank 
case in the normal manner of a crank case compression 
engine. This simple device has entirely removed the 
starting difficulty. As soon as the engine has run up to 
speed, the valve is closed and thereafter air is admitted by 
induction only. A general view of the engine is reproduced 
herewith, together with a typical indicator diagram. 

The experiment is now being continued with an engine 
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TYPICAL INDICATOR DIAGRAM 


having a straight-through scavenge. In this form the 
engine is constructed with the air inlet ports circum- 
ferentially at the base of the cylinder and with a mecha- 
nically operated exhaust valve in the cylinder head. 
The results being obtained with this engine are generally 
better than those obtained with the engine having the 
closed type of cylinder. Alternatively, straight-through 
scavenge can be secured in an engine with opposed pistons 
working with three cranks and connecting-rods per 
cylinder, as in the well-known Doxford type, or in an 
engine having two cylinders and two pistons working 
together with the air mlet in one cylinder and the exhaust 
in the other, with a common combustion head, as in the 
Trojan engine. 

The exhaust system in an engine of this type is an 
important consideration and a proper proportioning of the 
exhaust pipes is necessary in order to secure the best 
result. It is possible that further experiment will enable 
a simplification of the exhaust system which would improve 
the engine from the point of view of general application, 
but the results already obtained are sufficient to justify 
the belief that they point the way, to the possibility of 
improvements of great value in the development of the 
two-stroke cycle internal combustion engine. Applica- 
tion has been made for patents in connection with the 
various devices described in this note. The experimental 


engine can be seen running at Yeovil by anyone suffi- 





which some remarkable practical results have been 





linearity for the increasing amplitudes @ of rolling. 


obtained. 


ciently interested to make a visit for the purpose. 
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Geared Drive on 


the Motor Ships 


‘*Manoeran’”’ and ‘‘ Madoera.”’ 


NE of the most important conversion programmes 
( carried out last vear was that for re-engming and 
altermg the hulls of three steamers belonging to the 
Netherland Steamship Company, of Amsterdam, which 
were changed from steamers to motor vessels. The ships 


are the ‘** Manoeran,” the ‘* Madoera.”’ and ‘* Mapia,”’ 

















AT SEA 


Fic. 1 M.S. **MANOERAN" 


which were built m 192L and 1922 at Alloa and Sunder- 
land. and were equipped with steam propelling machinery 
by Sir W. G. Armstrong, Whitworth and Co.. (Engineers), 





Fig. | is a view of the * Manoeran ” taken on the high 
seas, and the drawing reproduced in Fig. 2 shows the 
general lay-out of the machinery installation. Each of 
the two engines has a designed output of 3350 S.H.P. at 
225 r.p.m., and seven cylinders with a bore of 560 mm., 
or 22,in., and a stroke of 840 mm., or 334in. The two 
units are coupled to the propeller shaft through double- 
helical gearing designed to reduce the engine speed of 
225 r.p.m. to 86 r.p.m. at the propeller shaft. The engines 
drive the gear pinions through Bibby couplings, but solid 
couplings are used on the propeller shaft. In Fig. 3 we 
reproduce a view of the machinery of the ‘“* Madoera ” 
under test at the Werkspoor works, while in Fig. 4 one 
of the gears is shown on the test bed during the ** running- 
in ** process. 

DESIGN OF GEARING. 

In designing the gearing, the Demag A.G. was called 

upon to meet the following three fundamental conditions : 


All-round adaptation to the existing accommodation. 
Safety under all circumstances, both as to risk of 
damage and possibility of breakdown. 
Steady and quiet working free from vibration under 
all load conditions. 
In what follows we propose to describe the manner in which 
these conditions were complied with and to deal with some 
ot the more interesting points in the construction of the 
gears and their housings. 

The oil engines and their auxiliary machinery took the 
place of three of the five steam boilers and the reciprocat- 
ing steam engines, and the distance between the two 
pinion shafts of the gear casing was fixed at 3160 min., 
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FiG. 2 GENERAL ARRANGEMENT OF ENGINE ROOM 


with twin-serew oi engine machinery. The first two of the 
three ships above named have now been in commission for 
some time, and we are indebted to Ing. A. H. Ysselmuiden. 
of Amsterdam, and the Demag A.G., of Duisburg, for the 


there 
vertically the centre height of the gearing and the gear- 
case bed was designed to follow closely the existing founda- 
tions in the double bottom of the hull. 


was, however, plenty of room available, while 








FiG. 3—-ENGINES AND GEAR DRIVE UNDER TEST 


following description of their propelling machinery and 
geared drive. 








THe Bipsy CoupPuines. 
As shown in Fig. 6, the special Bibby couplings are of 


specially shaped flared grooves, in which they rest, are 
fundamental to the principle of the coupling, and afford 
a means of positively altering the elastic length of the 
coupling when resonance occurs. In the couplings we 
are describing the grid springs take the form of four super- 
imposed layers, each layer being divided into six segments. 
Under normal working conditions, two spring layers 
are ample to warrant absolutely satisfactory transmission, 
more than twenty times the normal torque being actually 
required to break the springs. The coupling therefore 
possesses a large factor of safety. 

The elasticity of the coupling can be varied within 
wide limits by inserting either two, three, or four layers 
of springs, and Fig. 5 shows the torque displacement dia- 
gram of the coupling with these different spring layers. 
The Bibby coupling has the further advantage of pro 
viding much latitude in the matter of misalignment of 
the shafts connected by it. On the operating side the 
design of the coupling is such that it can run over long 
periods with a single filling of grease, while the springs 
are easily accessible after the coupling shell has been 
removed, so that either of the two engines can be quickly 
disconnected from the gear system by taking out the 
coupling springs. 

In order to eliminate as far as possible torsional oscilla 
the free of both crank shafts were 
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FiG. 5 TORQUE DISPLACEMENT DIAGRAM 


equipped with Sandner hydrostatic oscillation campers, 
which ,were supplied by Lohman und Stolterfoht A.G., 
of Witten in the Ruhr. 

Apart from the special couplings and dampers we hav« 
referred to above, particular care was taken in the caleu- 
lations for and the design of the gearing, the choice of 
materials, and the liberal dimensioning of all important 
parts where called for. 

AND GEAR CASING. 


GEAR WHEELS 


The rotating parts of the gearmg comprise the two 
pinion shafts and the large gear wheels. Double helical 
gearing is employed, the pinions having two faces, each 
400 mm., or L5j}in. wide, with a gap of 140 mm., or 5fin., 
between them. The pinions and the wheel shaft were made 
from annealed open-hearth steel, with a tensile strength 
at delivery of from 51 to 57 kilos. per square millimetre, 
or 32-4 to 36-2 tons per square inch, and with an elonga- 
tion of 28 to 34 per cent. For the shrouds, which were 
shrunk on to the pinion shafts, and on to the cast iron body 
of the main wheel, a special silicon-manganese steel was 
employed. Although it is quite usual to use solid pinions, 
it was decided in this case in view of the large size of 
pinion shafts to employ shrouded pinions. The shrouds 
or tires were tempered to give a yield point of from 
54 to 59 kilos. per square millimetre, or 34-2 to 37-4 tons 
per square inch, and tensile strengths of 76 to 84 kilos. 








PROPELLING MACHINERY. 

‘The ** Manveran ” and ** Madoera”’ are both ships of 
14,000 tons deadweight carrying capacity. By installing 
oil engines, raising the total engine output from 4200 to 
6500 S.H.P., and by appropriately refashioning the shape 
of the hulls, it has been possible to improve the speed of 
the ships from 12 to 15 knots. 





a modified design in order to allow the elastic length of 
the coupling to be altered in a ratio of 2:1. They are 
attached between the ends of the engine crank shafts 
and the gear pinions. It may be recalled that the actual 
power-transmitting element of the coupling is a grid-like 
spring, which is divided into segments, and which is made 
from high grade chrome-vanadium steel. These shock- 
damping, elastic, flexible springs, in conjunction with the 





per square millimetre, or 48-2 to 53-3 tons per square 
inch, while the elongation varied between 20 and 28 per 





FiG. 4 RUNNING IN GEARI.DRIVEZON TEST BED 


cent. The impact value was tested by the small Mesnager 
method, and this notch test showed surprising toughness. 
Values of 6 m. kilos. per square centimetre were obtained, 
with figures even beyond 8 m. kilos. per square centimetre 
for the shrouds of the large wheels. When well annealed, 
the shrouds for the large wheels showed a tensile strength 
and yield point but little below those for the tempered 
pinion shrouds. The fatigue test strength of the steel 
used was particularly favourable, it being guaranteed 
at 40 kilos. per square millimetre, or 25-4 tons per square 
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inch, for the pinion shrouds and 34 kilos. per square 
millimetre, or 21-6 tons per square inch, for the wheel 
shrouds, 

As our drawing indicates, both the pinion shafts and 
wheel shaft are forged solid with their coupling flanges. 
They were bored out hollow to facilitate the examination 
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of the material. When exposed to normal running torque 
the torsional stress cannot be more than 82 kilos. per 
square centimetre in the case of the pinion shafts or 
304 kilos. per square centimetre for the wheel shaft, 
figures which again provide a large margin of safety. 
Hertz’s equations were made use of in calculating the tooth 
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the delivery side of the oil circuit. Each cooler has 
sufficient surface to cool all the oil in circulation. Sea 
water is used for cooling purposes and copper-tin alloy 
tubes are used, with naval bronze castings. Each cooler 
has an oil filter of the plate type mounted directly 
above it, with provision for cleaning while in operation. 
These coolers were supplied by Neidig and Co. A 
standard arrangement of thefmometers and pressure 
gauges is provided, and there are drain pipes leading from 
the gear case to the two separate oil tanks from which 
the pumps draw their supplies. 


ACCURACY OF GEAR CUTTING. 

To ensure quietness of running under all conditions of 
load, care was taken to give sufficient stiffness to the 
bearings to ensure unchanging alignment, while the tooth 
form was specially selected for the work. In their earlier 
practice the Demag Company used pressure angles of 
14-5 deg. and 15 deg., but for many years past a standard 
20 deg. pressure angle has been adopted by the firm. 

The slip diagrams reproduced in Fig. 7 were got out in 
order to ascertain the respective merits of the two types 
of gearing with different pressure angles Nos. | and 2, and 
they are compared with a turbine gear No. 3. From these 
diagrams it will be seen that with a pressure angle of 
20 deg. much less slip is obtained—nearly half that of the 
15 deg. gear—while again the larger pressure angle pro- 
duces a thicker tooth root. Apart from the improved 
meshing conditions thereby obtained—at least seven 
teeth of either half wheel always are in mesh—the com- 
paratively large angle of tooth obliquity, nearly 36 deg., 
was decided upon mainly on account of the fact that 
oblique teeth are always a guarantee of requisite pressure 
being obtained in the oil film between the tooth flanks. 

The gears were cut on special gear-cutting machines 
recently supplied by the Schiess-Defries Company for 
large work. The pitch error diagrams reproduced in 
Fig. 8 give some interesting information as to the accuracy 
of the helices of the ‘“* Madoera’ gear wheel. The two 
diagrams to the right and left respectively refer to the 
left-hand and right-hand helix of the wheel. One diagram 
with the smaller amplitude records the pitch errors one 
by one from tooth to tooth, while the other larger ampli- 
tude diagram is the so-called ‘‘ total error diagram,” 
which is obtained by plotting continuously the deviations 
of the errors found by measuring, from a given mean 
previously computed, by adding up the individual pitches 
ascertained by measurement and then dividing that sum 
by the number of teeth. The results obtained may be 
regarded as excellent in themselves and they are, we are 
informed, far better than the guarantee of accuracy given 
when accepting the order, namely, that the pitch error 
should not exceed roughly 1/100,000 of the diameter of 
the large wheel and the total error not more than 1/10,000 
the diameter of the large wheel. 





SHor TRIALS AND PERFORMANCE AT SEA. 
The machining of all the parts was carried through to 
the programme previously arranged, and the trial assembly 
and test run were duly carried out, both gears being run 
in both ahead and astern at slow speeds and low loads over 
several weeks. This running-in process yielded, we are 
informed, very good wearing impressions on the tooth 
flanks, which bore testimony to the accuracy employed in 
the cutting of the gears. Referring to Fig. 4, which shows 
the gear arranged for running-in, attention may be drawn 
to the small gear wheel enclosed in a casing at the forward 
end of the large wheel shaft. This gear wheel is employed 
to drive a set of auxiliary pumps. It is a single helical 
drive, and a Bibby coupling was interposed between the 
gear and the pump shaft which runs at 700 r.p.m. All 
parts of the gear drive we have described were constructed 
and completed to the requirements of and under the 
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FIG. 6 ARRANGEMENT OF GEARS AND BIBBY COUPLINGS ~~." 
flanks, which in their extended form take in all factors of 
the problem, the physical properties of the material, the 
if speed, pressure at the pitch line, width of tooth, its 
sities i\ | obliqueness, the radii of curvature of the pinion and wheel 
Slip 0m. / > > flanks, and the angle and period of contact. By keeping 
= at | 4 $ < the crushing stress as low as possible and as far away as 
I, =. ~ possible from the yield point and the tensile strength of the 
Pa a s > material, it was sought to provide ample protection against 
A s s possible tooth wear. As to the possibility of tooth fracture, 
| ae “ %> 2 this was rendered remote by the choice of materials, the 
| | ; use of a relatively coarse pitch of 12 metric module, with 
| /' | 1. an obliquity of about 36 deg. In the design of the 
r gears, the bearings and the construction of the gear case 
\ the Demag Company was able to draw upon its very wide 
experience in the construction of gears for heavy rolling 
Relative . . . . . te 
Slip mills, special gears for oil engine and turbine drives, and 
other power plant work. Attention may be drawn to the 
large size of the bearings—see Fig. 6—which are equal in 
} length to the bearing diameters. The pinion bearings were 
| f cast in specialfsteel, but cast iron shells are employed for 
| 9 
| “MADOERA” WHEEL 
Right-hand Helix 
For Comparison: “Ahead” 
Re urbine Gear 0-01 . 
Relative 
Slip Entire Total Error 
0-005 |}\—- 
NOTE 
The Scales for the Relative : 
und Specific Slips,and for the a 
Lengths,are the Same in ali Ss 
Three Diuyrams 3 > op & 0 
= Max. Pitch Error from Tooth 
THe Encincen? ® 3 to Tooth =0-002 mm. 
een eager © ~ 0005 ; 
(1) NEDERLAND GEAR. x dia. of Wheel 
Executed as follows ;— 
Pressure angle of normal pitch 20 deg. i 
Numbers of teeth Sand OS 59/155 001 Scale of Abscissa: 
Standard modulus 12 1 Division=10 Teeth 
Obliqueness of teeth. . 35° 39’ 9” Scale of Ordinate: 
Face modulag- 20-35-40. 14-768 1 Division=0-001 mm 
*=pressure angle of face pitch 24° 7’ 44” 
f=P ¢ ; 0 50 100 150 


V=tooth speed at pitch circle 
Low specific slip. 
Thick tooth roots on pinion and wheel. 


10-25 m.p. see. 


(2) NEDERLAND GEAR. 
For comparison ;— 

Pressure angle of normal pitch 15 deg. 
Numbers of teeth 59,155 
Standard modulus 12 
Obliqueness of teeth. . 35° 39° 9" 
Face modulus .. .. .. .. 14-768 
{= pressure ongie of face pitch 18° 15’ 1” 
\V = tooth speed at pitch circle 10-25 m.p. see. 


Specific slip almost twice that of (1). 
(3) TURBINE GEA 


Executed as follows , 


> 
V. 


Pressure angle of normal pitch 20 deg. 
Numbers of teeth area 31/201 
Standard modulus 5 
Obliqueness of teeth. . 28° 1? 29” 
a ere ae ee 5:518 
8=pressure angle of face pitch 21° 53 


V =tooth speed at pitch circle . 58-25 m.p. see. 

Specific slip about 24 times that of the Nederland gear No. 1. 
Nortr.—The scales for the relative and specific slips and for 

the lengths are the same in all three diagrams. 





FIG. 7—GEAR SLIP DIAGRAMS 
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inspection of Lloyd’s Register of Shipping. During the 
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Fic. 8--PITCH ERROR DIAGRAMS 


the bearings of the large wheel. In all cases a white metal 
alloy without lead, composed of 80 per cent. tin, 10 per 
cent. antimony, and 10 per cent. copper, was used to line 
the bearing shells. Special care was taken to provide for 
a good oil film by suitable oil ways. All the bearings, it 
may be noted, are parallel without collars or axial abut- 
ment faces. The gear case itself is stiffened by webs and 
its base and cover are both of cast iron with loose bearing 
caps. The lubrication follows accepted gear case prin- 
ciples. There are four oil sprayer heads, each of which 
can be removed separately for cleaning, while the gear is 
in operation. Two independent oil pumps, one electrically 
driven by a 4:5-kW motor and the other directly driven 
from the large wheel shaft, are provided. The direct- 
driven pump is designed to operate in either direction of 
rotation. As long as the main gear is working the two 
oil pumps are in constant service. Each of them has a 
designed output of about 200 litres or about 40 gallons 
per minute. In the extremely remote event of one pump 
failing, the other will deliver sufficient oil to keep the 
gearing fully lubricated, The oil coolers are arranged on 








tests the no-load power demand of the gearing was deter- 
mined as 34 H.P., and by computing the full-load loss an 
efficiency of 99-2 per cent. was arrived at, which, even 
allowing for the 6 H.P. taken by the electrically driven 
lubricating oil pump, gives a total efficiency of over 
99-1 per cent., an excellent figure. The first set of gearing 
to be completed was that for the m.s. ‘‘ Madoera,”’ and, as 
shown in Fig. 3, it was put on trial on the test bed at the 
Werkspoor Works, Amsterdam, where a full-load trial 
was carried out by means of a water brake. This trial was 
so satisfactory to all concerned that it was decided to 

install the second set of gearing in the ‘‘ Manoeran ”’ with 

out further trials. No further work was required to be done 
on either set of gears when they were installed in the ships. 
and they ran quietly and efficiently from the moment of 
starting up. The two ships were commissioned shortly 

before the end of last year, the ‘“‘ Manoeran”’ entering 
service on October 31st, 1933, and the “‘ Madoera”’ on 
December 10th, 1933, since which time they have con- 
tinued to operate satisfactorily on the company’s regular 
services from Amsterdam to the Dutch East Indies. 
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Durability of Twist Drills Machining 


Cast 


Iron. 


By G. VARLEY. 


\ JHEREAS there exists a very considerable litera- 
cut on the durability of various grades of cutting 
materials used as lathe tools, more especially in 
relation to the cutting of steels, the relevant literature 
on cutting cast iron of varying degrees of hardness is 
much less, and for twist drills is almost non-existent. 

The author puts forward the following brief note 








ture on the effect of speed, feed, and depth of 





or even an appreciable portion of the cutting edge, 
but only the most stressed point, namely, the wing 
corner. The period in cutting life at which regrind- 
ing is necessary is also somewhat vague at usual 
workshop speeds and feeds, but is usually made fairly 
apparent by the ‘‘ squeak ”’ of the drill in cutting, 


and this occurrence appears to be related to an area of 


wear at the wing of the drill so proportioned to the 

















These values have been calculated in Table ‘II, 
columns 6 and 7, and are plotted in Fig. 1, and show 
a fairly close approximation to a straight line, for 
which the values of X and log. K are : 


X=6 
log. K— 6-854, and equation (2) becomes : 
VNa@ .. f 
a ee 


Cc 


The value of log. K has been calculated for all 
the observations of Table I, column 8, and these 
values are plotted agaiast log. Brinell hardness 
number in Fig. 2. From this diagram a series of 
‘* smoothed ” values of K for equation (3) have been 
obtained at varying Brinell hardness numbers, as 
given in Table ITI. 








TaBLe I.—Léfe of Twist Drills when Drilling Cast Iron. TasBie Il.—Drilling Cast lron of 190 Brinell Hardness. 
Feed Depth No. N=No. Brinell Drill | ¥. Cc, N. Log | Log Log K-= 
Drill dia. @. R.p.m. | in euts of drilled of holes hardness | Log V5 Nd dia. R.p.m., Feed Cuts | through Vv Vv log VONd 
per inch, holes. per through of cast a d. per | per lin, GNd. VG eS > ae 
Cc grind. lin. iron. Inches. min. inch. 
Inches. Inches. ed ato TAA " nitalasiosh shiebinacin 4 ; 
° : l 4e 355 55-2 58 78 3. 0-8601 6- 8480 
l 1s 58 3} 24 78 190 6-8480 2 1s 125 45-0 60 94 3-7 0-7640 6-8205 
2 as 60 If 50 94 190 6-8205 3 13 125 45-0 60 99 3- 0-7640 6-8430 
3 ty 60 4} 22 99 190 6- 8430 4 Ww 355 63-9 58 374 3-6 0+9237 69115 
4 Bt 58 1} 30 374 190 6-9115 5 1’ 168 57°7 47 19 3. 0- 6-8778 
i Lie 47 23 8 19 190 6-8778 6 2 100 52-35 58 30 3. 0- 6 +8458 
6 2 58 6 5 30 190 6-+8458 7 14 125 49-1 47 39 3-8 0-8548 6-8775 
7 1} 47 9} 4 39 190 68775 8 ke 342 83-9 120 24 3. 0-8843 6°8577 
8 te 120 lk 16 24 190 6-8577 9 1h 218 85-6 120 16 3. 0-8930 68843 
9 i} 120 2 ‘ 16 190 6-8843 10 5 40 52-4 77 18 3. 0-7758 6-7763 
10 a 47 23 10 25 200 6 +4534 
11 * 60 2 5 10 210 6-0715 
» 3. ° . , 3 - HAS 
~ ty a 4 Br on — gee TaBLe [V.—Durability of Super High-speed Drills. 
14 2 42-3 3 5 15 180 7: | 
15 2 46 3 9 27 175 rf Drill Feed C Depth Number N=No. | Loz V8 Nd 
16 - 95 23 3 > 15 170 7: dia. R.p.m. | in cuts of drilled of holes Brinell wi es 
17 , 315 37 23 10 25 170 7-842: d, per inch. holes. per through | hardness. | os 
18 | 5, boring cutter 40 77 18 1 Is 190 6-7763 Inches. Inches. grind. lin. 
19 4 168 47 14 10 15 185 7-1045 aes a ; | . 
20 + 435 67 3 4} 134 75 77-5915 47 29 4 16 64 180 | 778362 
21 Le 190 58 2 20 40 175 74855 ie 29 3 16 48 177 | 78898 
22 24 258 47 3 \7 51 185 7 - 0687 2 37 2} 4 9 190 74093 
23 ei 205 29 4 8 32 180 7-1034 d 38 3 40 120 143 9- 5700 
24 zy 218 29 24 8 20 195 6-7160 ql 29 3h 16 56 6: | 
25 14 131 29 2} 3 9 195 6-7620 at 37 ig 8 24 0, 3h Be 
2 2 et 37 3 4 12 185 7 
26 et 29 43 2 9 200 6-3692 1 37 3 l 3 185 7 
27 i 29 1} 54 944 143 9-0241 rs 29 th % 36 195 i ae 
28> i 29 13 a4 944 160 8- 1486 1} 29 34 s 28 180 & 
2g 1g 120 3t 8 26 185 77-0068 1; 37 24 16 $0 183 7-695 
30 41 38 13 72 99 143 8-8814 12 37 2h ; 74 195 7-1021 
31 ul 37 i 8 4 195 66855 
Tasrne If. Tasie V.—Drilling Cast [ron with Standard High-speed Drills and Soluble Oil Coolant. 
Brinell No. 5N Brinell No. SN 
of cast Bien ra z of cast K=> = : i 1040 38 3 19 57 143 9- 9662 
iron. : iron ay 342 37 4 40 160 180 8-0226 
210 1-18 106 175 31-5x 106 12 168 47 11} 4 64 183 77-9428 
205 1-82 x 106 170 53-1 106 94 2 
200 2-85x 106 165 90-7 >< 106 4 440 38 3 8 24 185 77-7230 
_ EE See 4-49 108 160 158 106 a1 218 37 44 24 108 187 7-5968 
a gl PH ha 7-15x 106 155 280 < 108 | 277 37 4} Ss 36 187 7 +6397 
185 11-6 x 106 150 504 106 a4 277 37 44 5 224 * 195 7 +4356 
180 18-9x 106 
on this subject, partly because he has not been able | drill diameter as to necessitate a reduction of drill The line of Fig. 2 and the values in Table ITT may 
to find any published data on this matter, and partly | length by regrinding that is proportional to drill} be represented by the empirical relationship 


im the hope that he may obtain support or otherwise 
for his findings. Even to the most casual observer 
it is apparent that very large variations in peripheral 
speed and feed are utilised, not only as between one 
works and another, but even at the one machine, with 
a general tendency to run at such conditions as will 
necessitate drill grinding at infrequent intervals. 
It is evident, a priori, that the hardness of the 
casting will have marked effect on the life of a drill, 
and of all materials machined in engineering shops 
to-day, cast iron shows by far the widest variation 
under one nominal specification. 

The author has collected works data for twist drills 
of * standard ” 18 per cent. tungsten H.S.S., operat- 
ing on cast iron of various (tested) Brinell hardness, 
all as itemised in Table I, and in attempting an 
analysis of these figures has adopted as a basic 
assumption a similar relationship for durabilty when 
cutting cast iron with a twist drill to that obtained 
by Taylor and later investigators for lathe tools 
cutting steels, &c., namely : 

V* T—Constant for a given tool section 
at a given feed and depth of cut. 


Constant for a given tool section 


(Feed per cut) ty 
x at a given tool life. 


Combining these relationships :— 


= 
V* . Feed? T=constant (1) 
For a twist drill running at V feet per minute 
peripheral speed and C cuts per inch feed, drilling 
N holes through lin. thickness of metal hetween 





grinds, 
12 V 
R.p.m. = 
F mad 
iat etait ! 12 V 
enetration mchnes per min. = — 
F raC 
BA, 22% : NxwdC 
Life T in minutes = Tha 


The effect of tool section on tool life at the same 
cutting conditions will be peculiar to a twist drill in 
that it is a tool of proportions varying exactly as the 
diameter. whereas the seat of failure is not the whole 





diameter. 

The extent of wear of the cutting edge and the pro- 
portions of the cutting edge thus are related inde- 
pendently of drill size, and it is concluded that tool 
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‘as a variable into 


wer 


section in this case does not enter 
the life equation. 
Substituting in (1) 





ee on 7; - bb a 
VV=u § %° IV : 


or 


x 
VINd=kK@" |... (2) 
where V, N, d, and C are, as already stated, and K will 
probably be controlled by the hardness of the material 
drilled. Doi a 
To check the results of Table I, the entries applying 
to cast iron of a Brinell hardness of 190 have been 
extracted as in Table IT, and logarithmic plotting 
applied. 
For from (2) 
Vv wae V 
log. (cw) wv 10g. 


VC 


) log. K. 








VINd _j_¢ _ 456-6" a 
C2 A Brinell a) : 


If the modern super-high-speed drills containing 
cobalt are used, a considerable increase in life per 
grind is obtained compared with the preceding results. 
In Table [V the author has collected some results 
for these drills, and if the values of log. K in column 8 











of this table are compared with those of Table I, 
an average of approximately 3-4 times the life is 
— 
10 " 7a r T 
| 
90+ i 
oa | 
| | 
. 3 |_| 
70+ 3 GRE eS ttt 
} | 
60 | i ! i | | L , 
210 214 218 222 2:26 230 82:34 
Log Brinell No. OF 


Tre Encinecn”” 


Fic. 2 


obtained at the same speed and feed in the same 
material compared with “standard” high-speed 
drills. 

It will be observed that in the preceding notes there 
is no specific mention that the observations related 
to dry drilling, the implication being that normal 
workshop practice was followed. Examination of 
twist drills after use on the harder irons now customary 
at present-day speeds and feeds shows that over- 
heating of the cutting edge, and particularly the corner 
of the drill, is the most prolific cause of drill failure, 
and at once suggests the use of a coolant for drilling 
cast iron. Table V gives some observations on drill 
life using soluble oil in water cutting compound, 
from which it will be found that drill life at the same 
conditions is increased approximately 5% times by 


the use of this cooling medium. 
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Railway and Road Matters. 


SrxTEEN of the 6000-volt A.C. electric motor vehicles, 
which were used in the electrical services on the former 
Brighton system, have been converted into goods brake 
vans, with a verandah at each end, and a brake compart- 
ment in the centre. They are carried on two four-wheeled 
bogies, and have a tare weight of 28 tons. 


THe annual official document known as the Railway 
Keturns for the year 1933 has now been issued, price 6s. 
It contains particulars of the capital, traffic receipts, 
working expenses, opéfating results, and statistical tables 
of the equipment and maintenance of the companies’ 
property and of the business done by all the railways in 
Great Britain. 

THE gear, with the unpleasant but apt name of ‘‘ The 
dead man’s handle,’’ provided in electrically operated 
train motors for automatically cutting off the current 
should the motorman’s hold of the control handle be 
released, did its duty recently. A train from Rickmans- 
worth to Baker-street came to an unexpected stop near 
Neasden, and on the conductor going to the motor com- 
partment he found that the motorman had collapsed. 


AN interesting point came to light in some proceedings 
recently: before the London Passenger Transport Arbitra- 
tion Tribunal. The London Passenger Transport Board 
had refused, on grounds of little publie interest, to take 
over the garage of a certain omnibus company. The latter 
took the case to the Tribunal, where it was rejected. 
Going thence to» the Court of Appeal, the decision was 
again against the omnibus company. On the question 
being raised as to the costs of the appeal it was found that 
the Tribunal had no power to make any order ; 
quently each party would have to pay its own costs. 


conse- 


Just before Parliament was adjourned the Postmaster- 
General was asked whether on giving the air mail con- 
tracts to Railway Air Services, he took into consideration 
similar services which could be rendered by private air 
line companies, and whether he asked them to tender. 
Sir Kingsley Wood said, in reply, that the inland air 
services which had been placed at his disposal by Railway 
Air Services were purely experimental. Members might 
rest assured that before final arrangements were made 
due regard would be taken of any available air service 
which would be suitable for Post Office requirements, 


Havine regard to the fact that the Manchester Ship 
Canal Company is officially recognised as a railway com- 
pany—being in possession of 42} route miles of railway, 
74 locomotives, and 2177 wagons—it may be recorded in 
this column that Mr. F. A. Eyre retires from the position 
of general manager on October Ist, and will be succeeded 
by Mr. H. M. Gibson, the chief superintendent. In the 
near future, it is officially announced, Mr. Leslie Roberts 
is intended to be the general manager; meanwhile he 
resigns his membership of the Mersey Dock and Harbour 
oard on October Ist to go to the Ship Canal as deputy 
yeneral manager. 

A PASSENGER was recently fined at Bow-street police 
court for opening a carriage door before the train had 
stopped, The case was more serious than these words 
convey, as the open door struck a woman standing on the 
platform and so injured her that she had to be taken to 
hsopital. Arising out of this irregularity, it may be said 
that in 1933 four passengers were killed and 145 injured 
through falling between the train and platform when 
wighting from trains and seven were killed and 1113 
injured from -falling on to platforms, ballast, &c., when 
alighting from trains. Whilst in some of these cases the 
passenger may have fallen from a train at rest, such 
instances must be very few. 


Since the note herein on July 27th concerning the 
extension of the electrification of the Southern Railway to 
Sevenoaks, that company has issued some figures as to the 
results that have followed the opening of the electrical 
services as far as St. Mary Cray on May Ist. During that 
month 27,879 passenger journeys were made over this 
section, compared with 16,058 in May, 1933, an increase of 
over 73 per cent. From 1924 to 1934, prior to the electrifica- 
tion of this extension, passenger traffic for the same period 
had increased by only about 4000. The St. Mary Cray 
extension is the first portion of the electrification scheme 
to Sevenoaks, the whole of which, it is anticipated, will be 
in operation on January Ist, 1935. 


SomE correspondence in The Times that originated 
from an inquiry as to why the term “ amber ’’ was used 
for ‘‘ the commonplace yellow ”’ employed for the warning 
indication in street signals, leads us to observe that 
there has been no pgs me mana on the railway, as there 
the “ warning ”’ “* caution ” ct in-signals always 
has been referred to as “ yellow.” he Ministry of Trans- 
port Departmental Committee in 1921 on Light Signals 
spoke of red, yellow, and green aspects. The Ministry of 
‘Transport requirements for new railways in the 1925 and 
the current—1928—editions, speak of yellow-coloured 
arms for distant signals, yellow for the front light of 
distant signals, and red or yellow for shunting signals. 
‘The same terms are also used in the railway companies’ 
standard rule book. 

Durine the last dozen or fifteen years we have had 
occasion to refer to the future of the viaduct over the river 
Solway, which has been closed because of the. need of 
repairs since September Ist, 1921. Its future is now, 
however, decided, as the London, Midland and Scottish 
Company has placed a contract for its demolition with 
the firm of Arnott Young and Company, of 
Glasgow. Dismantling has been begun. The viaduct, 
which is 1940 yards in loa and the longest railway 
bridge in this country, except the Forth Bridge, is part 
of the Solway Junction ilway, which was sanc- 
tioned on June 30th, 1864, to build a line from Kirtle- 
bridge on the Caledonian Railway to Kirkbride on the 
Maryport and Carlisle, with a junction with the Glasgow 
and South-Western at Annan. In the great frost of 
January, 1881, the viaduct was damaged by some of the 
piers being swept away by ice flows, and it was not until 
May Ist, 1884, that traffic over it was resumed. Under 
the Railways Act, 1921, the Solway Junction Railway was 
meorporated in the L.M.S. 


Notes and Memoranda. 





A NEW bronze containing nickel has been developed by 
the International Nickel Company. It is a copper-nickel- 
tin bronze, containing approximately 8 per cent. nickel. 
It is described as responsive to heat treatment and, 
remaining tough, it develops an elastic limit of some 
50,000 Ib. per square inch. There has also been perfected 
a bearing metal consisting of cadmium, hardened by the 
addition of about 2 per cent. nickel. 
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A RECENT issue of the ische ng gives 
some particulars of trials on tramears having rubber 
buffers in the wheels. It is stated that such wheels effect 
a material reduction in noise and jolting, and especially in 
the whistling and scraping noise which occurs when 
trams are passing round curves. Rubber-inserted wheels 
have now been used for a distance of over 40,000 miles, 
and it is asserted that they are effecting a reduction in 
tram rail wear and will permit of tramcars of lighter con- 
struction. 

One of the tallest trees in the world is the Canadian 
Douglas fir, lumber from which is now being exported in 
heavy volume from Vancouver to the United Kingdom. 
According to a pamphlet recently issued by the Dominion 
Forest Service, the total stand of Douglas fir is now esti- 
mated at 573,090 million foot board measure, of which 
35,695 million feet is accessible under existing transporta- 
tion conditions. About 70 per cent. is situated on Van- 
couver Island and the adjacent mainland, The Douglas 
fir grows to a great size, sometimes exceeding 10ft. in 
diameter and 250ft. in height. - One of the tallest Douglas 
firs on record had a height of 380ft. Trees 15ft. in diameter 
have been found, and a single tree has been cut which 
scaled 6000ft. board measure. 


At a recent meeting of the Chemical, Metallurgical and 
Mining Society, Mr. Paul F. Hirschfelder gave an interest- 
ing paper on “ A New Proposal for Conditioning Air in 
Hot Mines where Workings and Broken Rock Require 
Moistening,”’ in which he suggested the use of an aqueous 
solution of magnesium chloride as a substitute for water 
in all parts of a mine, i.e., the downcast shafts, drives and 
working, and even in the drilling machines. By means of 
his proposal he said the ventilating air could be delivered 
at the bottom of the downcast with 50 per cent. humidity 
under all conditions, although the woodwork in the shaft 
might have to be kept wet asa protection against fire. 
He claimed that by this method it would be possible to 
maintain 40 per cent. air humidity at the 10,000ft. level. 


AccorDING to the report of the New South Wales 
Department of Public Works for the year ending June 
30th, 1933, the total cost, including the bridge proper, the 
approach spans, roadway approaches, railway alterations, 
resumptions, &c., of the Sydney Harbour Bridge had 
amounted to £10,057,170 7s. 9d. Of this amount, 
£1,339,027 11s. 3d. was for resumptions, £1,414,401 9s. 2d. 
for interest during construction, £2,065,429 for approaches, 
and for the bridge proper (excluding wages variations, &c.) 
£4,238,839 15s. 6d. Allowing for adjustment of out- 
standing claims, the completed cost of this work should 
not exceed £10,190,000. As the land tax collected, plus 
accumulated interest thereon, amounts to approximately 
£1,690,000, the capital sum on which future interest has 
to be provided should not exceed £8,500,000. 


THE basic limit imposed upon the power of ordinary 
microscopes is determined by the wave length of the light 
employed. If the bacteria or other object examined is 
smaller than about 0-0005 mm., it cannot be investigated 
by visible light. This limitation is overcome by the 
electron microscope which, according to an extract in the 
Electrical Review, has been so perfected that it is now 
applicable to biological and medical purposes, as well as 
to the examination of the surfaces of metals. Electron 
emissions from a heated filament are focused by condenser 
plates or electro-magnets, and the object is impregnated 
with metal to provide a framework capable of with- 
standing the heating effect of the electron stream. It is 
claimed that the results already secured represent the first 
step towards a further insight into the smallest forms of 
life. 

A LARGE factory has been opened for the production of 
ionised oils by a new process, according to the Chemical 
Trade Journal, which says that lower costs of production 
and improved quality of British textile products are 
among the results expected to follow. Ionised oils, it is 
stated, readily mix with water. and have remarkable 
emulsifying and detergent properties. Before the inven- 
tion of the new process no method existed of ionising pure 
olive oil, which is used universally for processing in the 
textile trade. The new method can be commercially 
applied to almost any oil, including ground nut, soya 
bean, cod, palm kernel, or even mutton tallow. Oils so 
treated are non-oxidising and have extraordinary bleach- 
ing and softening powers. In the course of the research 
work it was discovered that these oils could be used to 
treat coir, sisal, hemp, jute, flax, and many other vege- 
table fibres which, under existing methods, required 
months of slow extraction or very expensive mechanical, 
appliances. 

Tue authors of an article in the Indian Concrete Journal 
report on results of tests made with standard Portland 
cement briquettes immersed in two grades of molasses, 
light and dark. Some sets of briquettes were immersed 
in molasses at the ages of one, seven, and twenty-eight 
days ; others were given protective coatings at the age of 
seven days, and then immersed in light molasses. The 
specimens immersed in molasses at early ages and subse- 
quently broken had the appearance of having been frozen, 
the surfaces being soft and honey-combed. Cracks also 
were found as deep as the molasses had penetrated. 
Twenty-eight-day specimens were not greatly affected 
by the molasses. Light, refined molasses had greater 
effect upon the briquettes than the dark molasses. Pro- 
tective coverings on briquettes used in the tests were 
effective in preventing the destructive effects of the 
molasses for a few months. After one year of exposure, 
only one of the three protective coverings used in the tests 
remained effective. Sodium silicate covered specimens 


showed an improvement over the untreated specimens of 





the same age. 





Miscellanea. 


Tue Blackwall Tunnel is being closed on August 18th 
for four days for the installation of traffic control signals. 


THe Cunard-White Star liner “ Albertic”’ has been 
sold to Japanese ship breakers for about £34,000, delivered 
on the Clyde, where she has been laid up since November, 
1930. 

TuHIs month the Swedish train ferry service between 
Trelleborg and Sassnitz—Sweden’s principal link with 
the European Continent—completes its twenty-fifth year 
of service. 

Dvurine the first seven months of this year 3265 ships 
passed through the Suez Canal, compared with 3047 
in 1933. Receipts totalled 498,670,000f., an increase of 
16,610,000€. 


Ir was announced at a meeting of the British Medical 
Association that the National Physical Laboratory has 
decided to institute an investigation into mechanical and 
electrical aids to hearing. 


THe sixteenth annual Model Engineer exhibition of 
engineering and marine models, tools, and light machinery 
will be held at the Royal Horticultural Hall, Westminster, 
from September 6th to L5th. 


Tue city authorities of Istambul, Turkey, are prepar- 
ing plans for the construction of a tunnel under the 
Bosphorus to link Europe and Asia. The tunnel would be 
constructed between Arnoutkenny and Vanikenny. 


Ir was originally intended that the Honore Mercier 
bridge over the St. Lawrence should not be opened until 
next spring, but progress with its construction has been so 
rapid that it is already in service. It was built by the 
Dominion Bridge Company, and is 2918ft. long in twelve 
spans. 


A NEW motor lifeboat of the light Liverpool type, 
35ft. 6in. long by 1l0ft. broad, specially designed for 
stations where the lifeboat has to be launched off a carriage 
or the open beach, has been stationed at Cromer. It has a 
speed of just over 7 knots and can travel 115 miles without 
refueling. 


A GREAT increase was shown in the output of Canadian 
central electric stations for June when the production 
amounted to 1,708,291,000 kilowatt-hours, as against 
45,697,000 kilowatt-hours for the corresponding month last 
year. Exports to United States amounted to 113,648,000 
kilowatt-hours. 


THE United States Bureau of the Census announces that, 
according to a preliminary tabulation of data collected in 
the Biennial Census of Manufactures taken in 1934, the 
value of machine tools made in the United States in 1933 
amounted to 22,857,875 dollars, a decrease of 58-5 per 
cent. as compared with 55,109,887 reported for 1931. 


THe total number of unemployed workers in June, 
1934, in the U.S.A., was 7,934,000, according to an esti- 
mate of the National Industrial Conference Board. This 
is an increase of 89,000, or 1-1 per cent., from May, 1934, 
and a decline of 5,269,000, or 39-9 per cent., from the 
total in March, 1933, when unemployment was at its 
highest point. 


AccorDinG to Colonel C. H. Bressey, the chief technical 
officer to the Ministry of Transport, the length of unclassified 
roads in Great Britain is some 134,118 miles, including a 
large proportion of almost unimproved roads. Expendi- 
ture other than loan charges on the maintenance, repair, 
and minor improvements of highways and bridges in 
Great Britain for the year 1931 to 1932 amounted to 
£34,764,000. 


ORDERS have just been placed by the Pennsylvania 
Railroad, for twenty-eight electric passenger locomotives, 
at a cost of more than 6,000,000 dollars. They will com- 
prise part of the fleet of 101 new electric locomotives the 
railway will use in inaugurating through electric service 
between New York and Washington next year. The new 
engines have a cab, in which the engineman’s control 
position is placed in the centre instead of at the ends. 


THE -firing of the fog gun at two-minute intervals in 
foggy weather at Dover has been superseded by a diaphone 
fog signal giving a blast of two seconds’ duration every ten 
seconds from the lighthouse. A bell giving one stroke 
every seven and a-half seconds will be sounded from the 
western end of the southern mole or breakwater, and the 
small diaphone on the breakwater, which gives a three 
seconds’ blast every ten seconds, will continue in operation. 


For the current year the programme of the Bureau of 
Public Roads, National Economie Council of China, pro- 
vides for the construction of about 3100 miles of main roads 
by various provinces which receive funds from the Bureau 
for this purpose. In addition, it will undertake the direct 
construction of about 2500 miles of main highways in the 
North-Western Provinces. The Bureau was established 
in 1932, and during the past two years about 2500 miles 
have been built with its financial aid and under its super- 
vision. 

At a meeting of the Institute of Marine Engineers, which 
was held on Thursday, August 2nd, a Guild of Benevolence 
was established, which will take the form of a national 
movement to help marine engineers and their dependents 
in times of distress. The Guild is the outcome of the 
** Titanic ’’ relief scheme for marine engineers’ dependents, 
and is based on the organisation now conducted by the 
Liverpool Marine Engineers’ Guild. The various interests 
will now be co-ordinated into one substantial central fund, 
which will be administered under the guidance of the 
Institute of Marine Engineers. The President of the Insti- 
tute, Mr. John H. Silley, announced that Lord Weir had 
promised £6000 and the P. and O. group £2500, while 
£1000 had been received from Lord Inverforth and a 
similar sum from Lord Essendon on behalf of the Furness- 
Withy group. Mr. Silley said that, while he frankly 
admitted that the scheme was being launched at possibly 
the most difficult time in the history of British shipping, 
it was particularly gratifying to him to know that ship- 
owners were showing great practical sympathy with the 
efforts of the Institute to assist brother engineers who 





happened to be in distress. 
































+ SNIGIING NOILVAS GNY AVYNO 32Hi— Mo138g ONIGIING NOILViS ONY AYNO BHL 7>Mo 1388 
Py NOILISOd GESIVH NI AYMONYSD YEONESSVd—: ZACEY SAYMONVYD YMEONZSSYd ONISUBAVAL ‘> mZAoaYy 
— 
~ 
— 
cc) 
bp 
<< 
mc 
= 
aa 
Z 
— 
da) 
Z 
jc 
nal 
on 
eS 

@ 

i 
" 

ai 

‘| 

i 

| , 
bs 
(ger abnd aa8 uorjdisovop 40,7) 

in | 
io) E : aes 7 i 
= ANILIYVWNX AUYVD ANY AVOAO WALVM AAUaG AH 


L-UNO*yuvH VUYnNoOWCuAHD 


Nw 















Ava. 17, 1934 


THE ENGINEER 


163 











Ghe Engineer 


AUGUST 17, 1934. 








Vou. CLVIII. No. 4101 
Contents. 
THE ENGINEER, August 17th, 1034 PAGE 
A SEVEN-DAY JOURNAL what hess Sekai . 161 
CHERBOURG HARBOUR Works. “No. Il. (Ius.) w. 152 
SHIP STABILISATION BY ACTIVATED TANKS. (Illus.) ... ... ... 154 
INDUCED AIR SCAVENGE FOR TWO-STROKE ENGINES, (Illus.) ... 157 
GEARED DRIVE on THE MOTOR SHIPS “ MANOERAN” AND 
*““MADOERA.”’ (Lllus.) j Ss 158 
DURABILITY OF Twist DRILLS MACHINING Cs AST Inox. “Mus.). . 160 
RAILWAY AND ROAD MATTERS.. Gitar aca ae 
NOTES AND MEMORANDA ... . 161 
MISCELLANEA 7“ . 161 
LEADING ARTICLES-— 
\ Shortage of Skilled Labour.. . 163 
hie Stabilisation by Activ ated ys ianke 163 
LITERATURE . Pa 164 
‘THE Worip's MrTAL Propu OCTION AND CONSUMPTION... . 165 
NoIsE. No.1. (Ilhus.) J ad . 166 
4 FATIGUR TESTING MACHINE } FOR “WIRE. (Iilus.) . 167 
L.M.S5. 4-6-4) MIXED TRAFFIC ENGINES, (I!Ins.) 168 
Sixty YEARS AGO . 169 
THE RECENT GRID FAILURE . 69 
THE TRON AND STERL LNSTITUTE ue gan 169 
NON-SLIP BANDAGES FOR BELT PULLEYS. (IlIlus.) . 170 
OUTDOOR METAL-CLAD SWITCHGEAR AND CENTROVISORY CONTROL 
EQUIPMENT. (Illus.) geo tad. 170 
CATALOGUES ... eo . . 170 
PERSONAL AND Beings ANNOU NCEMENTS . 172 
CONTRACTS 3 
nA 


LAUNOHES AND TRIAL ‘Trurs ag 
MARKETS, NOTES AND NEWS ... Nt oe a 
CURRENT PRICES FOR METALS AND Ft WER e450. 0 ‘ 1 
FRENCH ENGINEERING NOTES ... 1 
BRITISH PATENT SPECIFICATIONS. l 

1 


(Iilus.) 
FORTHCOMING ENGAGEMENTS ... ... ... 








NOTICES TO READERS. 





*,° ya. | any Subscriber abroad emgage receive THE ENGINEER in an 
‘ect or mutilated condition, he will oblige by giving prompt 
formation of the ened to the Publisher, with the name of the Agent 
bates whom the pa is uch + , if suffered, 
can be remedied by y+ af ade the paper direct from this office. 

*,* For Subscription rates, see page 2 of Advertisements. 

. * All letters intended for insertion in THE ENGINEER or containing 
* juestions should be accompanied by the name and address of the writer, 
not necessarily for publication, bul. as a proof of good faith. No notice 
whatever can be < — ape 8 communications. 

*,* No undertaki be given to return drawings or manuscripts, 
* orrespondents are i ihendore requested to keep copies. 








A SHORTAGE OF SKILLED LABOUR. 


DuRiNG the past week much prominence has 
been given in the daily Press to some remarks 
regarding a shortage of skilled labour in the ship- 
building industry which Mr. R. L. Scott made at 
the launch.of H.M.S. “ Galatea at Greenock on 
August 9th. Mr. Scott described the shortage of 
skilled workmen as being very serious and stated 
that if a sudden demand for an increased output of 
merchant or naval ships arose the craftsmen re- 
quired to build them would not be available. This 
situation, paradoxical as it may seem in connection 
with an industry which heads the list as regards 
unemployment, has, it seems, arisen from two 
causes. The older skilled workers, disheartened 
by prolonged periods of idleness, have, in many 
instances, sought employment in other forms of 
activity or have emigrated. Simultaneously the 
lean years through which the shipbuilding industry 
has been struggling have witnessed a diminution 
in the number of apprentices entering the skilled 
trades. Very naturally youths who in normal times 
would have found their way into the shipyards 
have shown a preference for callings requiring a 
less prolonged period of training and promising a 
greater steadiness of employment than the ship- 
building trades. For ten years, a period covering 
two generations of apprentices, these two processes 
have been going on side by side, the one resulting 
in an accelerated rate of removal of skilled men and 
the other in a diminution in the rate of their re- 
placement. Others besides Mr. Scott have called 
attention to the position. Mr. Henry Robb speak- 
ing at Leith, also on August 9th, dwelt not only on 
the shortage of skilled craftsmen but with the 
shortage which has simultaneously manifested 
itself in the ranks of students of naval architecture 
from whom the future technical executive staffs 
will be drawn. In 1922, he said, there were 372 
students on the roll of the Institution of Naval 
Architects. Last year there were only 80. In the 
Scottish universities and colleges there were 200 
students of naval architecture in 1922 while last 
year there were only 65. Mr. Walter Runciman 
recently stressed the same point and used it effec- 
tively as an argument when urging British ship- 
owners to scrap older tonnage and to replace it 
by new vessels. Our shipping industry, he argued, 


cannot prosper without a prosperous shipbuilding 
industry behind it and prosperity in the yards is 
dependent upon an adequate supply of skilled 
craftsmen. 

To what extent, we must naturally ask, is this 
serious situation in the first place peculiar to this 
country and secondly peculiar to the shipbuilding 
industry? That Great Britain is not alone in 
experiencing a shortage of skilled labour is certain. 
It would appear to exist with equal severity in the 
United States. According to a recent statement by 
Mr. R. E. W. Harrison, Chief of the Machinery and 
Agricultural Implements Division of the Depart- 
ment of Commerce the shortage of skilled labour 
in the United States is in certain branches of 
industry already serious. He says that when 
business recently improved to an extent making it 
possible to run some plants up to 50 per cent. of 
their capacity one of the biggest problems which 
had to be faced by the managements was to find 
sufficient skilled labour to man the machines and 
operate the processes. The supply normally pro- 
vided by immigration had been interrupted by 
national policy while that originating in appren- 
ticeship had been restricted by a general failure 
on the part of manufacturers to institute sound 
apprenticeship schemes during the preceding period 
of prosperity. Mr. Harrison’s remarks apply not 
to one but to several leading industries in his 
country. Similar evidence of a present or prospec- 
tive shortage of skilled labour has come recently 
from the Continent and particularly from France. 
For the time being the supply of craftsmen is 
sufficient to meet the needs of French industry 
working, as it is at present, on a low level but well- 
founded fears are felt that a deficiency would at 
once become manifest if only a small increase of 
activity were demanded. In this country it is 
perhaps only natural that the shortage of skilled 
labour should have become publicly prominent in 
connection with the shipbuilding industry. Ship- 
building is not only one of our staple industries ; 
it is a calling which does not lend itself readily to 
mass production methods and which employs a 
high ratio of skilled to unskilled labour. Further 
it has suffered from lack of work in recent years 
more acutely perhaps than any other branch of 
the engineering and allied industries. These facts 
have united to make prominent the growing 
dearth of craftsmen available for shipyard work. 
The problem is, however, certainly not peculiar to 
the shipbuilding industry although circumstances 
have given it chief prominence in connection with 
it. The same factors which have led to a shortage 
of skilled labour in the shipyards have been at 
work in most other branches of engineering. The 
intensity of their incidence may have varied from 
branch to branch. Here and there local circum- 
stances or the courageous adherence to appren- 
ticeship schemes established in times of pros- 
perity may have eased the situation to the point 
of complete relief from all fears for the future. 
Elsewhere the ‘conditions which have brought 
about the present situation in the shipyards have 
been reinforced by the natural effect produced 
by the extensive resort to methods of mass pro- 
duction. Mass production lowers the necessity for 
the employment of skilled labour but in the long 
run and taken over the nation it must reduce the 
volume of skilled labour available to industry as 
a whole. 

It is extremely difficult to suggest any practicable 
solution of the problem but it is certain that if 
decisive steps are not soon taken to solve it its 
effects will become unpleasantly grave. Skilled 
workers cannot be trained in a day or a month. 
If a sudden and sufficient influx of apprentices to 
our shipyards and engineering establishments took 
place to-day the deficiency in the supply of skilled 
labour would not be made good until at least 
five years had elapsed. Who knows to what 
extent the next five years will witness a demand 
for the skill which will be lacking ? It is evident 
that there ought to be a phase difference between 
the number of apprentices in training and the state 
of prosperity prevailing at the same time. At 
present the regulations of the trades unions limit 
the number of apprentices in proportion to the 
number of tradesmen employed. The employers, 
for the most part, augment the effect of this restric- 
tion by an understandable disinclination to engage 
new apprentices during times of bad trade. Hence 
it comes about that under present conditions the 
number of apprentices in training at any one time 
is, broadly speaking, directly proportional to the 
prevailing state of prosperity. The two factors 
ought not to be in step but out of phase by a time 
interval equal to the period required to convert 








a youth into a skilled workman. The training 


of apprentices ought not to be regarded by 
the employers either as something in the nature 
of an expensive moral obligation or as a source 
of cheap labour but as a long-term invest- 
ment. The full realisation of that fact is essential 
to the solution of the problem now presented to us 
by the growing dearth of skilled labour. What- 
ever solution may be found for it we feel assured 
that it will not be arrived at by local or sectional 
efforts but that it will be reached by the united 
action of associated industries throughout the 
country possibly with substantial assistance from 
the Government. In one respect we cannot help 
regretting that the shortage of skilled labour has 
been united with an alleged shortage of students 
in training for executive positions. There may 
be a dearth of students of naval architecture but 
there are no signs of any shortage of students pre- 
paring for the civil, mechanical, and electrical 
engineering professions. It would be most un- 
desirable if the mistaken impression received wide 
publicity that the current or prospective demand 
for young professionally trained engineers is or 
will be in excess of the supply. The executive 
ranks are to-day overcrowded and so far as we can 
see are likely to remain so for some years to come. 


Ship Stabilisation by Activated Tanks. 


THE most courageous experiment so far made in 
the field of automatic ship stabilisation undoubtedly 
is, and for some time will undoubtedly remain, the 
triple gyroscopic equipment installed in the Italian 
liner “‘ Conte di Savoia.” Rumour has not been 
idle concerning that equipment but most of it, we 
are assured, is unfounded. The performance of 
the stabilisers, it appears, has been and continues 
to be satisfactory. More we cannot say, for the 
owners and the Italian Government have pursued a 
policy of secrecy on the subject, justifiably, no 
doubt, from their point of view but regrettably 
from the purely technical and scientific standpoint. 
Many engineers, naval architects and shipowners 
would like to receive authoritative answers to 
numerous questions concerning the cost, upkeep. 
running expenses, efficiency and other features of 
the equipment. Full particulars of its design and 
construction were published in our issues of Janu- 
ary 15th and 22nd 1932 but complete official 
silence has been preserved regarding its behaviour 
and value in practical operation. Turning to 
alternative methods of ship stabilisation we find 
that the activated anti-rolling tank system is 
to-day commanding considerable attention. In 
one form or another the activated tank system 
has now been fitted and tried under practical 
conditions in at least three ships, the German 
gunnery training vessel ‘‘ Bremse,” the Hamburg- 
Amerika liner ‘“ Cordillera,’ and the “ Kénigen 
Luise ”’ belonging to the same company. In our 
issue of June 29th Dr. Rellstab described the 
Siemens-Halske type of activated tank equip- 
ment. In this week’s issue will be found an 
account of the important experiments on the 
subject conducted in America by Dr. Minorsky. 
To these names we may add that of Dr. Frahm who, 
in conjunction with Messrs. Blohm and Voss, is 
also working in the same field. 

The activated tank system is a development of 
the passive system, introduced into practice by 
Dr. Frahm in 1910 on the Hamburg-Amerika 
liners ‘‘ Ypiranga ”’ and ‘“‘ Corcovado ” and subse- 
quently applied to well over a million tons of ship- 
ping, including the “ Bremen” and “ Europa.” 
In view of its extensive adoption it might be 
thought that the passive system had established 
a reputation for completely satisfactory operation 
under all conditions and that its employment repre- 
sented a definite addition to the comfort and 
economy of a ship. In actual fact however these 
points have never been publicly proved beyond a 
shadow of doubt. Under certain conditions passive 
tanks can, and certainly do, exercise a beneficial 
effect on the rolling characteristics of a ship. It is 
beyond dispute, for instance, that a ship fitted 
with them will, when heeied in still water and 
released, come to rest again much more quickly 
than she would do without them. Again, taking 
the somewhat more arduous conditions of a ship 
at sea exposed to the action of a uniform and 
regular train of waves, we need feel no doubt 
about the ability of passive tanks to modify the 
rolling motion. Only rarely however, do the waves 
encountered at sea constitute a uniform and regular 
train. Their common condition is that of a “‘ con- 
fused sea ”’ consisting of two or more trains super- 
imposed on one another, the constituent trains 








being similar neither in height, length, period nor 
direction. In such a sea a ship is not exposed to 
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arhythmic series of heeling moments following some 
specific pattern which can be analysed. In extreme 
cases a heeling moment to port may be followed by 
another in the same direction without the inter- 
vention of a heeling moment to starboard. The 
water in the tanks, set into oscillation by the rolling 
of the ship, tends to continue in oscillation in its 
own period. That period is determined primarily 
by the design of the tanks. It is controllable sub- 
sequently, to a certain extent, by those in charge 
of the ship but in no way is the period of oscillation, 
and still less the phase, controlled, automatically 
by the motion of the vessel. It is not, therefore, 
difficult to postulate possible, even probable, sea 
conditions under which the tank water, oscillating 
more or less rhythmically, would fail to preserve 
the correct period and phase required to counteract 
the irregular heeling moments applied by the 
waves. It is even possible to visualise practical 
conditions under which the tank water would 
exert on the ship, temporarily, not a stabilising, 
but a de-stabilising moment. The root of the 
problem thus presented clearly lies in the passive 
nature of the oscillation acquired by the tank water, 
that is to say in the lack of automatic adaptability 
of the period and phase of the tank water in accord- 
ance with the erratic requirements of an irregular 
seaway. The object of the activated tank system 
is to overcome this lack of adaptability by changing 
the free oscillation of the water column into a 
forced oscillation of a period and phase which are 
varied automatically to suit the instantaneous 
external sea conditions. In the method favoured 
in Germany the forcing agency is air pressure 
which is applied to or withdrawn from the surface 
of the water in the tanks. In Dr. Minorsky’s 
method a reversible pump is inserted in the water 
connection between the two tanks. Obviously 
very much, if not everything, depends upon the 
speed of response and the certainty of action of 
the apparatus employed to control automatically 
the admission of air pressure to the tanks or the 
speed and direction of rotation of the water pump. 
In the Siemens-Halske system the air-controlling 
valves are operated, through relays, by a gyro- 
scopic instrument which detects incipient rolling 
of the ship. The Minorsky method dispenses 
with a gyroscopic piloting device and makes use 
of a double control based on the angular or linear 
transverse acceleration of the hull and on the 
instantaneous velocity of flow of the water in the 
trunk connecting the tanks. 

The activated tank system may be criticised 
on the ground that it does not possess the simple, 
non-mechanical character of the passive system 
and that it is dependent almost, if not quite, as 
much as the gyroscopic system upon the ship’s 
power supply and the correct functioning of special 
machinery and instruments. Whatever may be 
the precise method of applying the system, there 
is required an arrangement of blowers, water 





pumps or other machinery for imparting forced 
motion to the water and instrumental and relay 
equipment for detecting the effect of the waves 
and operating the controlling gear in accordance 
with the indications received. An actual inspec- 
tion of the equipment on the liner ‘ Cordillera ”’ 
left us with the general impression that, while in 
some of its instrumental details the arrangement 
exhibits a certain amount of complexity and 
delicacy, in its main elements it is of a robust and 
straightforward nature and is capable of being 
made and installed at a reasonable cost and without 
occupying a great amount of valuable space. In 
addition to the prime fact that the new method is 
designed to overcome a very serious defect in 
the action of the old, it has two important features 
which must be taken into consideration in any 
endeavour to assess its absolute and comparative 
merits. There are occasions, in some cases 
numerous and prolonged, when the passive tank 
system can be relied upon to exercise its anti- 
rolling function in a satisfactory manner. On such 
occasions by shutting down the blowers or the 
pumps the active system can be made passive and 
the stabilisation of the ship thereby effected with- 
out the expenditure of power or dependence upon 
the functioning of mechanical equipment. When 
required the system can be activated almost at a 
moment's notice. In this connection the active 
tank system, it may be noted, contrasts very 
favourably with the gyroscopic system the stabilis- 
ing effect of which disappears if the power supply 
is interrupted. Secondly the active system 
possesses a characteristic completely absent in 
the passive system. The blowers or pumps can 
be run to maintain an excess of water in one or 
other of the tanks, either a constant excess or what 
may be called a running excess. If for instance the 
ship develops a list to one side, as for example by 
the flooding of a compartment or the crowding 
of the passengers to port or starboard, the tank 
water may be distributed unequally to counteract 
the list. If again the ship encounters a heavy sea 
combined with a wind blowing on one quarter the 
tanks may be run with an inequality of amplitude 
in the motion of the water with the object of 
counteracting the heeling effect of the wind and of 
stabilising the ship in the vertical position. In this 
respect the active system reproduces a valuable 
characteristic of the gyroscopic system. Summing 
up we may therefore say that the active system, 
regarded purely from the technical point of view, 
possesses features of considerable scientific 
interest. A demonstration of its success in action 
—not merely under selected sea conditions but 
over a prolonged period of sea voyaging—has, 
however, still to be given. Only when the results 
of such a test have been made freely available will 
shipowners be in a position to consider the crucial 
question of the economic value likely to accompany 
its commercial adoption. 








Literature. 


By A. C. Davis, M.I. Mech. E., &e. 
1934. 30s. 


Portland Cement. 
London: Conerete Publications, Ltd. 
net. 

ANy work on cement from the pen of Mr. Davis, who 

is the works managing director of the Associated 

Portland Cement Company, is likely to contain much 

of interest and value. An earlier work by the same 

author—** One Hundred Years of Portland Cement ”’ 
—is well known as a history of the development of the 
cement industry. In the present volume of over 400 
pages Mr. Davis deals more particularly with all 
phases of cement manufacture. In a preliminary 
chapter he sketches the history of Portland cement, 
but in much less detail than in his earlier work. This 
interesting historical sketch is, however, quite ade- 
quate to the purpose. The most valuable part of the 
present volume will be found in the chapters devoted 
to raw materials and manufacturing processes. “These 
are full of interesting and useful information and 
represent about two-thirds of the contents of the 
volume. The remaining chapters, devoted to the 
chemistry of cement, methods of testing, and notes 
on the use of Portland cement, are sufficiently com- 
prehensive for the ordinary engineering reader. 

Research workers and chemists will not need to turn 

to Mr. Davis’ volume for information on the subjects 

of their special studies. 

Portland cement is by. far the most important 
cement for constructional purposes, and the author 
emphasises, we think rightly, the pre-eminent part 
taken by British industry in its development. 
he says, “ originated a British industry 
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which has never flagged, and England has ever since 
taken the lead in the important developments in 
cement manufacture. These improvements have 
been copied throughout the world, but England can 
still claim to produce Portland cement of a quality 
unsurpassed by any other country. At the 
present time much valuable knowledge exists and, 
except in a few minor points, such as the adjustment 
of the setting time (which can, however, be approxi- 
mately controlled), the manufacture is performed with 
precision and the product is of uniform and excellent 
quality, in spite of the fact that the chemistry, both 
of the formation of Portland cement from its raw 
materials and of the changes which it undergoes on 
setting, is still incomplete.” Mr. Davis further points 
out that ** during the last decade important develop- 
ments have taken place in the character of Portland 
cements produced in England, and these have been 
copied abroad.” This statement is, perhaps less 
than fair to those research workers in America and on 
the Continent of Europe, who have done so much in 
recent years to improve cement manufacture and to 
their efforts towards the production of cements suit- 
able for specialised classes of work. 

On the subject of cements for special purposes Mr. 
Davis has little to say. We should have liked to 
know more of his views on this important subject. 
Something is being done in this country, even if only 
on a limited scale, to meet the special needs of cement 
users in the construction of marine works and in mass 
construction on a large scale as in some dams. Mr. 
Davis does make a brief reference to low-heat cement 





in the following words: ‘* While the strength and 
rate of hardening have been increased by the manu- 
facturer, the volume changes occurring in set Portland 
cement concrete remain to some extent in the control! 
of the user. More rapid hardening may be accom. 
panied by an increase in the evolution of heat, which 
is advantageous in cold weather, but may lead in big 
masses of concrete to internal temperatures liable to 
cause shrinkage movements on ultimate cooling 
unless maturing conditions are controlled with know 

ledge and care. In the latter case cements with a low 
evolution of heat are finding favour.” Of course, the 
author may quite reasonably make reply to the fore- 
going criticism by pointing out that his work: is 
primarily a description of manufacturing processes, a 
subject which has, we believe, not hitherto been 
dealt with so adequately as in the present work. The 
‘author deals fully with this part of the subject from 
the selection and winning of the raw materials to 
methods of packing and dispatching cement, and this 
section is full of excellent illustrations, including line 
diagrams, of processes and machinery. 

The chapter headed ‘‘ Cement Sampling and Test- 
ing ” is brief and there may be readers who will regret 
that Mr. Davis has not written something about the 
recent work of the Building Research Station at 
Watford and Continental research chemists on 
methods of testing. But this chapter does contain a 
very valuable section on causes of concrete failures. 
Why this useful and practical summary of expert 
knowledge should be embedded in a chapter on testing 
is not clear. 

The chemistry, mineralogy, and composition of 
Portland cement are dealt with in six chapters in 
quite sufficient detail for those who are not specialists 
in the chemistry of cement, and these are followed by 
two useful sections on tensile, compression, and trans- 
verse tests of cement and concrete. These, together 
with parts of other chapters, form separate con- 
tinuations of the author’s general remarks on testing. 
We gather that Mr. Davis is doubtful of the value of 
transverse tests. “Investigations have been made from 
time to time to determine whether this test is useful 
as a laboratory check upon the quality of cements, 
but it has yet to be shown conclusively that the test 
offers advantages over the tensile strength test.” 
Brief reference is made to the ‘‘ Code of Practice ~ 
for reinforced concrete issued by the Department ot 
Scientific and Industrial Research early in the present 
year, and, in the concluding chapter, Mr. Davis 
summarises the fruits of his long experience in a series 
of notes and rules for the use of cement for concrete 
work so as to obtain the best results in practice. 





Gas Engineers’ Handbook. Compiled by the Paciric 
Gas Association (Gas Engineers’ Handbook Com- 
mittee). Revised by the AMERICAN Gas Associa- 
TION. London and New York: McGraw-Hill Book 
Company, Inc. 1017 pp. Price 42s. net. 

To appraise a handbook is to start with a disad- 

vantage. A handbook only becomes useful when it is 

used continuously and when its contents are so well 
known that they become like old friends, “ to help 
thee in thy need.” A good handbook is perhaps 
the most difficult of all books to compile, for every- 
thing contained in it must be accurate, there must be 
no verbose discussions, but plain statements of 
acknowledged fact only, and, above all, it must be 
complete. A text-book may omit certain phases of 
the subject, it may be stronger on some than on others, 
and so long as a technical book yields a reasonable 
amount of information the purchaser generally con- 
siders his money to be not ill-spent. Not so the hand- 
book, and the difficulty is the greater because the type 
of information that one man may require will not be 
that which will suit the needs of another. It is, 
therefore, an outstanding merit of this book that it 
has been compiled by a committee of American gas 
engineers belonging to many different companies 
with differing needs, and that it has been enlarged 
and revised by a technical committee appointed by 
the American Gas Association. It may not un- 
reasonably be considered as representing the practice 
and needs of the whole gas industry of America. 

Insularity is rapidly disappearing, so that we in this 

country feel an especial interest in comparing 

American practice with our own. 

The inherently scientific character of the work is 
one of the first things to be noted. The pages devoted 
to heat transfer, for example, contain many formule 
for conduction and convection under diverse circum- 
stances, including elaborate methods of solving film 
conductance and radiation problems, and a discus- 
sion upon rates of absorption and heat transfer 
between gases and liquids in such apparatus as 
towers, scrubbers, cooling ponds and _ sprays. 
There is also an unusual treatment of problems in 
which heat transmission is variable with time. When 


‘compared with English handbooks the impression is 


left that the American gas engineer is far better 
equipped for getting down to first principles in solving 
his problems than is his British counterpart. The 
extensive use of the equations of physical chemistry 
in certain sections of the book, such as those dealing 
with equilibrium constants and reaction velocities, 
provides further evidence of the scientific outlook of 
the American gas engineer. 

The book is commendable for the nice balance which 
is maintained between the bare presentation of facts 
and formule and the more extended explanations and 
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notes which render the formule useable, even by 
those not fully acquainted with the particular phase 


of the subject under discussion. One may in this con- 


nection refer to the 50-page description of the reactions 


and working of producers and blue water gas sets, 
to the short (30-page) but highly informative section 
on coal carbonisation, and to the elaborate treatise-— 
no other word is sufficient—-upon gas analysis. Some 
sections of the book are not applicable to British 
practice ; we do not, for example, need to know how 
to reform natural gas, and we are not greatly inter- 
ested in oil gas; but these portions are sufficiently 
small to be neglected without influencing one’s 
decision upon the book as a whole as one eminently 
suited to the needs of all those, whether gas engineers 
or coke oven operators or designers, who are inter- 
ested in scientific coal carbonisation. 

The book is divided into eight sections :—Mathe- 
matical and conversion tables and graphs; _pro- 
perties of air, gases, steam, and water ; properties 
of substances and engineering materials; fuels and 
combustion ; production of gas (producer gas, 
B.W.G., C.W.G., coal gas, and purification of gas) ; 
testing and measurement; transmission and dis- 
tribution ; utilisation of gas, including information 
upon industrial applications. Particular reference 
may be made to the last section from the point of 
view of the general engineer who will be interested in 
the information given upon the use of gas for metal 
melting, heat treatment, baking, steam generation, 
and gas engines, and upon the recovery of waste heat. 





Civil Engineering Handbook. Edited 
UrquHART. New York and London : 
Hill Book Company, Inc. 30s. net. 

Tis “handbook,” for which Professor Urquhart, 

of Cornell, is responsible as general editor, is a new 

work of nearly 900 pages and differs materially from 
the pocket books and handbooks in common use in 

America and in this country, such as Molesworth, 

Kempe, and Trautwine. In the present work there 

are few of those tables of data and dimensions which 

form such a large—and useful—part of the ordinary 
pocket book. The book is the work of ten authors, 
all of them holding engineering professorships in 
universities of the United States from Yale to Cali- 
fornia, and each being responsible for the presenta- 
tion of a separate subject of civil engineering prac- 
tice. These are Surveying, Railway and Highway 

Engineering, Mechanics of Materials, Hydraulics, 

Stresses in Framed Structures (by the general editor), 

Steel Design, Concrete, Foundations, Sewerage and 

Sewage Disposal, and Water Supply and Purifica- 

tion. The editor in a short preface says that one aim 

of the handbook is to present ‘the fundamentals of 
the various sub-divisions of civil engineering.” It 
is also, he says, intended that many of the sections 
may be used as text-books in undergraduate courses. 

All the individual contributions are, as might be 

expected, essentially American in treatment. The 

references to authorities, specialist technical works 
and examples of construction are mainly American, 
although European publications in German and 

English are occasionally mentioned. 

A cursory examination of the contents gives the 
impression that some of the sections, if not all, are 
in the main concise abstracts or abridgements of one 
or more specialised works. The section on ‘‘ Founda- 
tions,”’ by Professor C. C. Williams, of the Iowa State 
University, for instance, seems to he a résumé in 
80 pages of three well-known American works, all of 
which we have reviewed in these pages when they 
were published. These are the standard works on 
foundations by Fowler and by Jacoby and Davis, and 
the author’s own book on masonry structures and 
foundations. The information now given by Professor 
Williams does not appear to have been brought 
up to date and revised, so as to include references to 
recent construction and developments in design. 
We expect that undergraduate students in America, 
who may be required to study ‘“* Foundations ”’ as a 
special subject, would be told to read “ Fowler ” 
or some parts of it, while the more experienced engi- 
neer would certainly not be content with the present 
abstract if he had occasion to supplement his own 
professional knowledge and experience by reference 
to technical literature. Some of the data given in this 
section might have been expressed with more clarity. 
It is not clear whether the weights given in the table 
on page 681 represent lb. per lineal or square foot ; 
and on page 675, an example of the cost of concrete 
piles is given per lineal foot, but there is no indication 
of the size of the pile ; a similar criticism applies to 
the figures in the table on page 674. 

The section on “Concrete” by Professor 8. C. 
Hollister seems to us to be a comprehensive account 
of the principles of concrete construction as practised 
in the United States and to be up to date and suited 
to the requirements of students. Professor Babbitt’s 
“* Water Supply ”’ also is a useful outline of present- 
day American practice. Mr. H. W. King, of the 
University of Michigan, in 90 pages, attempts a 
summary of the principles of hydraulics which is 
up to date, but for comprehensiveness cannot be 
compared with Unwin’s classic réswmé of the subject 
which occupied about the same amount of space in 
the old eleventh edition of the “ Encyclopedia 
Britannica ’’ (1910). We note that Professor King 
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Gibson’s ‘* Hydraulies.”” This is one of the very few 
references to standard text-books by British authors 
which appear in the handbook. “ Surveying,’”’ by 
Professor R. E. Davis, and “‘ Railway and Highway 
Engineering,” by Professor J. B. Babcock, of the 
Massachusetts Institute, are based exclusively on 
American practice. Professor Urquhart’s contri- 
bution on ‘‘ Stresses in Framed Structures,’ and that 
which follows it on ‘* Steel Design,” by Professor C. T, 
Bishop, of Yale, are good summaries, but the latter 
devotes to the now very important subject of welded 
structures little more than a page of text. 

The handbook, for reasons which we have suffi- 
ciently indicated, is likely to be of little use to 
British students, and its value to engineers in the 
office and in the field is limited. It can neither take 
the place of the existing comprehensive pocket and 
other reference books, nor does it relieve the practis- 
ing engineer of the necessity to refer to separate works 
on his special subject. 
The Hardness of Metals and its Measurement. By 

Hueu O’NEr1, D.Sc., M.Met. London : Chapman 

and Hall. 25s. 
Dr. O’Neriu has made himself master of the subject 
of hardness testing and no one is more qualified than 
he to write a book on the subject. Despite its com- 
plexity, he has succeeded in writing an exceedingly 
good treatise. The development of hardness testing 
has practically all taken place during the present 
century, but during that time an immense amount of 
information on the subject has been published. 
Indeed, Dr. O’Neill has drawn on no less than four 
hundred and ten sources of reference for the com- 
pilation of his book. As a book of reference, there- 
fore, it fills a gap which will be appreciated alike by 
investigators, students, and works staffs. 

The book begins with an introductory essay on 
‘** Hardness,” which is mainly of academic. interest. 
The first chapter deals with features of some of the 
static indentation tests, and is of first importance as 
regards the interpretation of such tests. Chapter II 
deals with the static ball test, and is devoted mainly 
to a critical study of the Brinell hardness and similar 
indentation tests. The various types of machines 
available for hardness testing are given in Chapter ITI. 
Chapter IV deals with hardness and its relation to 
deformation and strain hardening, whilst Chapter V 
deals with the crystallinity of metals and its bearing 
upon hardness. Chapter VI discusses hardness tests 
on metals and alloys as affected by heat treatment, 
whilst Chapter VII continues this subject into the 
domain of tests on soft metals and hot metals. 
Chapter VIII discusses the preparation of samples 
and the method of carrying out the tests, and points 
out where errors may arise and discusses methods of 
preventing them. Chapter IX deals with forms of 
hardness other than indentation hardness, namely, 
abrasion, machinability, and cutting hardness. It will 
therefore be understood that Dr. O’Neill has dealt 
with his subject from all the necessary angles, and 
that there is in this book matter to interest not only 
the practical man and the engineer, but also to the 
physicist and others who wish to go fully into the 
significanee of the various hardness tests and their 
relation with other physical and mechanical properties 
of the materials. 

There is little to criticise in the book. The general 
arrangement is good,- although perhaps the matter 
of Chapter VIII might have been given next to 
Chapter IIT, to which it is closely related. There is 
occasionally some little looseness in the mathematical 
expressions ; for example, on page 57 there is the 
following statement :— 

2 30° = 0-5, then d- 3 
The practice of putting the root index outside the 
radical sign (e.g., 3°/ instead of *%/) occasionally 
leads to confusion in mathematical expressions (e.g., 
formula 6 on page 28). Indentation forms of hard- 
ness, although they are governed by a complexity 
of factors, are relatively simple when compared with 
the other types of hardness dealt with in Chapter IX, 
and it is perhaps a pity that that chapter was not 
made more extensive than it is. It would have been 
of advantage had file testing machines been dis- 
cussed in an adequate manner. As regards abrasion 
testing, one factor not dealt with by Dr. O’Neill is 
the heat generated by friction as affecting the surface 
properties of the material. The high abrasion resist- 
ance of Nitralloy is probably due as much to this 
factor as to its extreme hardness, and the wear 
resistance of manganese steel may also be due to the 
fact that on heating the soft austenite changes over 
to the hard martensitic form. 

Dr. O’Neill is to be thoroughly congratulated upon 
the production of a very valuable treatise on his 
subject. 
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The World’s Metal Production 
and Consumption. 


THE movements in the production and consumption 
of non-ferrous metals last year are set forth in the 
customary annual report of the Metall Gesellschaft 
of Frankfort-on-Main, which states that 1933 brought 
about the long-desired halt in the downward course 


The upward trend in the consumption last year is 
mentioned as having continued in the first half of 
the present year, and has led to a not inconsiderable 
diminution in the stocks of copper, zinc, tin, and lead, 
although, in the case of the last-named metal, the 
stocks in May, 1934, were higher than in 1933. The 
increase in the consumption and the reduction in the 
stocks afforded the possibility of a substantial 
augmentation of production at the mines, works, and 
refineries as compared with 1932. The accompanying 
statistics are extracted from the report : 


World’s Production in Thousands of Metric Tons. 


1933. 1932. 1929. 
Lead 1148-8 1148-5 1742-2 
Copper 1049-7 929-0 1894-7 
Zine 986-5 781-5 1457-3 
,) ae 100-1 106-0 195-0 
Aluminium. . 141-5 153-5 276-8 


World’s Consumption in Thousands of Metric Tons. 


1933. 1932. 1929. 
Lead .. 1207-2 1093-3 1699-9 
Copper 1068-0 902-2 1761-9 
Zine 1006-0 827-5 1439-8 
p> eae : 144-8 114-7 183-8 
Aluminium. . 162-0 141-3 276-0 


It will be seen that an exception to the increase 
of production took place last year in aluminium and 
tin, the output of which, despite the growing con- 
sumption, further declined, and it only joined the 
rising movement in the other metals in the current 
year. Notwithstanding the improvement last year, 
both production and consumption on the whole 
remained very far below the maximum level which 
was reached in 1929. The diminution in 1933 
as compared with 1929 was 49 per cent. in aluminium 
and tin, 45 per cent. in copper, 34 per cent. in lead, 
and 32 per cent. in zinc. During the past few years 
it has been chiefly the United States and South and 
Central America which have been compelled to reduce 
the production of metals far beyond the average 
level. Thus, as contrasted with 1929, the output in 
these countries, excluding Canada, only amounted 
to 33 per cent. in copper, 38 per cent. in aluminium. 
42 per cent. in lead, and 52 per cent. in zinc. 

On the other hand, it has been possible in the 
same period for the British Empire, the European 
Continent, and Russia, with the Far East in general, 
to maintain the production of metals above the degree 
of the world average, and in part even considerably 
to increase the output over 1929, especially of copper 
in Canada and Rhodesia, where large new deposits 
of copper ores have been opened up and worked. 
In Europe the copper works in Yugo-Slavia, Sweden, 
and Belgium have also maintained the level attained 
in 1929. The tin works in Europe have increased 
their output over 1929, mostly in Holland, where 
ores from the Dutch East Indies are smelted to a 
larger extent than formerly ; and also in Belgium, 
where tin ores from the Congo are being treated. 
Besides the Chinese out-turn of tin, the production 
figures for Russia for aluminium, lead, copper, and 
zine in part show quite substantial advances over 
1929. 

It is noted that a considerable displacement has 
taken place in the countries from which European 
consumers have been supplied with metals in the 
past five years. While, for instance, in 1929, no less 
than 84 per cent. of the European imports of copper 
were obtained from the United States and Chile, 
and only 16 per cent. from British oversea regions 
—mostly Canada and South Africa—and from the 
Belgian Congo, in 1933 the share of the United States 
and Chile in the deliveries to Europe only amounted 
to 47 per cent., as Canada, Rhodesia, and the Congo 
increased their participation to 53 per cent. In 
absolute figures, the copper imports into Europe 
from the United States and Chile declined from 
518,000 tons in 1929, to 209,000 tons in 1933, while 
in the same period the European imports from the 
British possessions and the Congo rose from 98,000 
tons to 235,000 tons. <A similar state of affairs 
exists in regard to the European imports of lead. 
The percentage share of the United States and Mexico 
in the supply of lead to Europe fell from 39 per cent. 
in 1929 to 22 per cent. in 1933, whereas the share 
of Canada, Australia, and British India grew in the 
same period from 57 per cent. to 75 per cent. The 
same development occurred in the European imports 
of zine, the United States and Mexico having lost 
ground to the advantage of Canada, Australia,. and 
Rhodesia. 

Under existing conditions producers in countries 
with a depreciated currency are said to regard present 
prices as being sufficient and remunerative, and are 
not endeavouring to raise them, so as to be able to 
maintain equilibrium between production and con- 
sumption. On the other hand countries with a stable 
currency find present prices quite inadequate. This 
displacement in the price conditions between the 
individual groups of producers operates as a specially 
disturbing factor on the private economic measures 
for the regulation of the metal markets within the 
framework of the international syndicates, and it is 
because the various producers express different views 
concerning the necessary level of prices that it is 
difficult to bring about uniform action in the regula- 
tion of the output. Under the circumstances the 
impression is gained that a recovery in the metal 
markets will only take place when the present 
currency chaos has been overcome, and_ stable 











heads his short bibliography of authorities with a 
reference to the American edition of Professor A. H. 





which has proceeded since the record year of 1929. 





currency conditions have been re-established. 
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Noise. 
By A. H. DAVIS, D.Sc. 
No. I. 
I. CHARACTERISTICS OF NOISE. 
> appreciate points arising in the assessment 
of noise one must recall that sound has its 


origin in vibration, and that the sound waves sent 
into the air by a vibrating body consist of alternations 
of condensation and rarefaction, which travel out- 
wards, just as ripples travel outwards from a periodic- 
ally disturbed water surface. 

The sound enters the ear as successions of minute 
changes in pressure corresponding to these con- 
densations and rarefactions, and gives rise to the 
sensation of hearing. The character of the sensation 
depends upon the frequency, amplitude and wave 
form of the incident waves. Other things being the 
same, the frequency, ¢.e., the number of alternations 
which reach the ear per second, determines the pitch 
of the sound. The amplitude of the wave, i.e., the 
degree of condensation in sound waves corresponding 
to wave height in ripples, determines loudness, and 
wave form determines quality. Wave form relates 
to the manner in which the pressure in a sound wave 
rises and falls with time. When aerial waves consist 
of a regular succession of vibrations the sensation 
is that of a tone, but an irregular non-repeating 
disturbance results im what is technically known 
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Fic. 1 -CHARACTERISTIC SOUND CURVES 


as “noise.” The simple pendular motion of the 
prong of a tuning fork in free vibration gives rise 
to a wave form represented in Fig. la, which is 
the characteristic “sine wave’ associated with 
pure tones. In Fig. 16, relating to the compound 
vibrations of a violently struck fork, the more 
leisurely fundamental vibration is accompanied 
by subsidiary fluctuations of higher frequency as 
evidenced by the wavelets present. Fig. Le is an 
oscillograph record obtained at the National Physical 
Laboratory for the note of a conical reed organ pipe. 
Fig. 1d shows a part of an oscillograph of a street 
noise. It will be observed that the wave form is 
irregular and does not repeat accurately. The 
sound was, in fact, a noise in the physical sense. 

Loudness.—Before a pure tone can give rise to 
the sensation of hearing, the aerial vibrations entering 
the ear must attain a certain minimum amplitude, 
which depends upon the pitch of the note concerned. 
If the amplitude is further increased, the loudness 
increases until the sensation of feeling or tickling 
occurs in the ear, and, soon afterwards, pain. In 
Fig. 2 the top and bottom curves, due to Fletcher 
and Wegel, show respectively, over the range of 
normal hearing, average values for the upper and 
lower limits of audible sound expressed in terms of 
the oscillatory pressures set up in the air by the 
sound. 

Between the upper and lower limits the human 
ear can distinguish some 120 graduations of loudness 





at a frequency of 512 cycles per second, if a second 
or two elapses between successive sounds. For 
ordinary loudness levels (intensities exceeding 104 
times the minimum audible) they are approximately 
equally spaced upon a logarithmic scale of intensity. 
Consequently, the loudness level in just perceptible 
steps above threshold is closely related to the 
logarithm of the intensity of the exciting sound, 
and a logarithmic unit is adopted. Following a lead 


a number by stating the intensity, in decibels above 
threshold, of an equally loud note of chosen standard 
frequency, say, 1000 cycles per second. The actual 
pitch chosen as standard does not appear to be vital, 
but it is clearly a convenience to choose the pitch 
in the region, above about 500 cycles per second, 
where a decibel has approximately a coustant loudness 
effect. 





The loudness of a pure note on such a seale can 




















10,000 
= 1,000} 
= 
3 
a 100 
= 
> 
= 10 
2 
3 
RS 1 
> 
$ 
s 07 
8 
«3 O01 
= 
ss 
); 
0-001 Py. 
Hearing Cycles per sec 
0-000! - - - - 
16 32 04 126 256 «$12 «1024 2048 4090 8192 JucEd 
CC c ef. ct 6G CW OCF ck! 
"Tue Enaineen Frequency and Pitch of Note #? 
Fic. 2— UPPER AND LOWER LIMITS OF AUDIBILITY 


by the Bell Telephone Laboratories, this is usually 
called a ‘* decibel.” 

If I and 1], are two different values of the sound 
energy, the difference in energy level L expressed 
in decibels is given by 


L=10 logyy (1/I,). 


This gives for notes of medium pitch, 120 logarithmic- 

















Fic. 3—ACOUSTIC PRESSURE METER 


ally spaced gradations over the range of hearing 
from threshold to pain. 

So far we have considered loudness relations only 
for the same pitch. The intermediate curves of Fig. 2, 
however, connect the intensities of sound of different 
frequencies which were found by Kingsbury to be 
equally loud to the ear. For sounds above about 





clearly be inferred from the curves when its pitch 
and physical intensity are known. There appears, 
however, to be no accepted method of deducing 
the loudness of a complex sound from a knowledge 
of its constituents, although it is true that complicated 
relations have been proposed. 

Consequently, the only method of 
the loudness of a complex note or of a noise would 
appear to be the direct experimental comparison 
with a of standard pitch and controllable 
intensity. 

[It is to be noted that in expressing loudness of 
a sound, no mention is made of its own intensity, 
but the intensity of a comparison note of equal loud- 
ness is given in decibels above threshold. When a 
sound has a loudness equal to that of a standard 
audiometer note at a level of n decibels above 
threshold, it will be said to have a loudness of * n” 


expressiny 


note 


phon.' 

Masking.—Experimental data giving the mask- 
ing effect of a sound or noise upon notes of various 
pitches, that is the extent to which one sound drowns 
or interferes with the audibility of another, may 
be used as a measure of the interfering effect of the 
sound, for it shows the reduction of the capacity 
of the ear in the presence of the sound. 

It has been found that in general a sound is most 
easily masked by a note of approximately the same 
pitch, but that where a difference in pitch exists. 
a moderately pure tone more easily masks a tone of 
higher pitch than one of lower. Since an appreciable 
level of sound is necessary before a low note will 
mask a higher one, it is clear that masking values 
are not very useful for assessing the loudness of com- 
paratively quiet sounds. 


Il. PuHystcat MEASUREMENT OF SOUND AND NOISE. 


Measurements by Means of Microphone Equipment. 

The measurement of sound with physical apparatus 
is in itself an interesting subject. Various methods 
have been adopted, from which it is possible to deduce 
the amplitudes of vibration of the air particles in the 
sound wave, or the degree of variation of air density 
or pressure associated with the alterations of com- 





pression and rarefaction. It must suffice to say here 








Pa cree Oe ee a tat 
$ piv fil eff | 
> b | Bs] | | | 
2s | | } 
2% | | fhe th 8 | 
Yoo > | s2 | } | | | } 
225 Sec } = | | | | | 
ad = ae > | | | | | 
% 40 | | | | LLi J j l 
OSCILLOGRAM. 100 200 500 1000 2000 
Frequency (Cycles per Second) 
ANALYSIS, OR 


Tre Encineca”’ 


Fic. 4 ANALYSIS OF A MoToR HORN NOTE 


700 cycles per second it appears that if two notes 
are equally loud, they remain equally loud when 
the amplitudes of both are increased in the same 
ratio. The closer spacing of the curves at low 
frequencies indicates that low notes require less 
increase of amplitude to raise their level of loudness 
than notes of medium pitch. 

From the curves of Fig. 2, it is clear that the 





loudness of any pure note may be expressed as 





that, when calibrated, an electrical microphone is a 
valuable instrument if it is of high quality. For this 
purpose resonances-—which are common in commercial 
1 4 phon is the German equivalent of the decibel. In this 
article ‘‘decibel’’ is employed in connection with intensit) 
measurements, ‘‘ phon ”’ for expressing loudness. If one term— 
say, decibel—is used for both purposes, confusion arises from 
the fact that when a low-pitched note is increased in intensity 
by m decibels, its loudness on the scale of a 1000-cycle audio 
meter increases by more than m decibels. 
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telephones—imust be avoided within the range of 
acoustic frequencies. 

In measuring sound with a microphone-amplifier 
system it is possible— 


(1) To make an estimate of the average sound 
pressures measured by a microphone with auxiliary 
amplifiers. 

(2) To ascertain the wave form of the noise by 
taking an oscillograph record of the variations of 
acoustical pressure. 

(3) To analyse the noise and thus determine 
vither (a) the intensity and frequency of its com- 
ponents-—-a procedure of special value in identifying 
the sources of machine noises by correlating con- 
stituents with, say, the frequency of meshing of 
teeth on gear wheels—or (b) the distribution of 
energy in various frequency bands. / 
Stimulating the Response of the Har.—In view, how- 

over, of the different sensitivities of the ear at various 
frequencies, the results of physical measurements 
cannot be interpreted as loudness to the ear, except 
perhaps im the case of the analyses. For closer esti- 
mates of the aural importance of a noise an equip- 
ment may be incorporated in the amplifier of any of 
the above types of apparatus, so that it has an ear- 
like frequency response curve. It is impracticable to 
arrange an equipment to do this for all loudness levels, 
but it is comparatively simple by suitable choice of 
the inter-valve coupling units when the approximate 
loudness level is known. The curves of Fig. 2 show 
aural equal Joudness curves, and it is possible to 
awrange an amplifier and valve voltmeter to give 
equal deflections for sounds of different pitch as 
defined by one of these curves. A convenient curve 
for moderate sounds is that corresponding to a loud- 
ness level of, say, 40 db. above threshold (see Free, 
Jour. Acous. Soc. Am., July, 1930). For fairly loud 
sounds the 80 db. curve is useful. It should be noted, 
however, that the 80db. curve is practically flat, 
so that for moderately loud sounds it is fairly satis- 
factory to employ an equipment with a uniform 
response curve. It is also satisfactory as a rule if 
very high or very low tones are not involved. It 
should be realised, however, that an instrument 
adjusted to have an ear-like characteristic at one or 
two levels has definite limitations. Particularly, it 
should be noted that a small change in the intensity 
of a note of very low frequency is equivalent in loud- 
ness to a considerably greater change in the intensity 
of notes of medium pitch (c.f. Fig. 2), a fact of which 
an instrument adjusted for only one or two loudness 
levels takes but little cognisance. The instrument is 
therefore unlikely to give very reliable estimates of 
overall loudness where low-pitched notes and medium- 
pitched notes occur together. It has a distinct use- 
fulness, but its limitations must be recognised. 

Physical Noise Meters.—Various meters have been 
made for the measurement and analysis of noise. 
In a convenient portable microphone and amplifier 
unit designed by the writer (Fig. 3), for general 
acoustical work, which will measure the overall 
acoustical pressures, dials are provided for altering 
the sensitivity of the instrument in decibel steps 
over the range of 110 decibels. By plugging into the 
amplifier circuit one or two tunable electrical circuits 
filter circuits, the instrument will measure the 
intensity of components, or the energy level in 
selected frequency bands. Where greater selectivity 
ix desired the apparatus may be used in connection 
with an auxiliary input stage, for analysis by Griitz- 
macher’s method. An output plug allows a cathode 
ray oscillograph to be connected to the output of the 
amplifier when required. 

Fig. 4 is an analysis of a motor horn note as 
obtained at the National Physical Laboratory with 
the instrument in conjunction with a single tuning 
unit. It is shown in association with an oscillogram 
obtained by connecting the output of the amplifier 
to a cathode ray oscillograph. The oscillogram was 
drawn from an average of several superimposed 
curves. This horn had components which did not 
fit in a harmonic series and was rich in powerful high- 
frequency notes. The author’s observations indicated 
that both these factors tend to produce strident notes, 
a point which was subsequently confirmed by inde- 
pendent experiments published in America. 

Simple switches throw into circuit (a) a network 
giving to the apparatus a response curve correspond- 
ing to that of the human ear at a level of moderate 
noise (say 40 db. above threshold), and (6) a network 
correcting a resonance in the microphone used with 
the equipment. It is also possible to substitute for 
the microphone an instrument on the lines of a gramo- 


A Fatigue Testing 


(ty our issue of May 26th 1933 we briefly described 
. and illustrated a fatigue testing machine for 
wire exhibited at the Royal Society’s Conversazione. 
This machine, the invention of Professor B. P. Haigh 
and Mr. 'T. 8. Robertson of the Royal Naval College, 
Greenwich, was, at that date, in an early stage of 
its development. It has since been re-designed and 
improved in its details and in the form illustrated 
and described below is now being manufactured by 
Bruntons Ltd., Musselburgh, Scotland. Although the 
machine is described specifically as being intended 
for tests on wire it is not, it is claimed, of interest 
solely to manufacturers and users of wire. It can be 
employed for conducting tests on any material 
which is capable of being forged, rolled or cast in 


FIG. 1 PRINCIPLE OF ACTION OF 
the form of a rod and subsequently of being turned, 
ground, extruded or drawn into a wire. Its simple 
and comparatively inexpensive nature, combined 
with its high speed of working, therefore render it 
available for a general study of fatigue phenomena 
and the manner in which surface finish, heat treat- 
ment, immersion in different liquids and so forth 
affect the fatigue strength of metals. Doubtlessly, 
however, the fact that the specimens are in the form 
of wires must be taken into account when the results 
obtained from the machine are compared with those 
given by other fatigue testing machines employing 
more robust forms of test specimen or when they are 
to be employed as a basis for the design of parts 
of other than wire formation. 

At first sight it would appear to be no more difticult 
to test a wire specimen under fatigue conditions than 
an ordinary specimen provided the range of stress 
is from zero to a positive, or tensile, maximum and 
is never allowed to pass into the compression zone. 





Even, however, with this somewhat severe restriction 





Machine for Wire. 
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by Messrs. Dowling, Dixon and Hogan. The general 
scheme of the testing arrangements consisted of 
supporting the wire specimen as a “free free” bar 
in a magnetic field and causing it to-vibrate by passing 
through it a pulsating electric current of resonant 
frequency. In this method of testing the specimen 
is subjected to bending stresses and does not rotate. 
The maximum stresses occur at the opposite ends of 
one diameter of the cross section and are alternately 
tensile and compressive. In the machine devised 
by Professor Haigh and Mr. Robertson the wire 
specimen rotates under load and every point round 
the periphery of the specimen is in turn subjected to 
the full range of stress. 

The principle of action of the Haigh-Robertson 








THE HAIGH - ROBERTSON MACHINE 

machine is indicated in Fig. 1. One end of the wire 
is held in a chuck A driven by a small motor 5, 
the chuck and motor being arranged to swivel 
about a vertical axis at C. The other end of the 
wire is supported within a ball-thrust bearing D. 
When this bearing is advanced, parallel with itself, 
towards the chuck the wire flexes as indicated, the 
flexing taking place entirely in the horizontal plane 
and resulting in the chuck and motor swivelling 
about the axis C through an angle 0. The specimen 
in this way assumes the condition of an end-loaded 
strut and from Euler’s theory it follows that the 
bending stress at its mid point is directly proportional 
to the angle @ through which the chuck and motor 
move under the action of the end thrust. The actual 
bending stress at the mid point is given by 

f=} 70Ed/L 
where E is Young’s modulus for the material and 


d and L are the diameter and length of the wire. 
When the motor is started the wire does not whirl 

















FiG. 2--THE HAIGH-ROBERTSON FATIGUE TESTING MACHINE FOR WIRE 


phone pick-up. When the pick-up is held in contact 
with the parts of a machine or the walls of a building, 
vibrations may be detected and relative measurements 
and analyses made -a procedure which assists in 
elucidating the actual areas responsible for the 
emission of sound. 

(To be continued.) 








GERMAN exports of electrical machines fell from 27,302 
metric tons in 1932 to 13,133 in 1933, the values being 
RM. 72 millions and 35 millions respectively. Foreign 
sales of other electrical products decreased from 64,245 
metric tons to 54,055. Electrical products exported to 


treat Britain were 2217 metric tons in 1933, compared 
with 2939 in 1932. 





the fatigue testing of wire is not easy to accomplish 
satisfactorily for almost invariably the wire fractures 
at or close to the grips. In such cases doubt must 
always exist as to the extent to which the fatigue 
strength indicated by the test has been influenced 
by the local concentration of stress applied to the 
specimen by the gripping devices. The ordinary 
method of overcoming this difficulty, namely the 
employment of a specimen with enlarged ends is 
not available in the case of wire for while the body 
of the specimen might be turned or otherwise reduced 
to the diameter of a wire, the metal would not have 
the surface finish and other qualities characteristic 
of a true wire produced by drawing through a die. 

In our issue of April 27th this year an account 
will be found of some experimental equipment for 








the fatigue testing of hard drawn steel wire devised 





about the straight-line axis C D but rotates about 
its own curved axis after the manner of a flexible 
shaft. At ordinary speeds of the motor the wire 
may make about 20 million turns per 24 hours while 
for small gauge wires the speed may be raised to 
28 imillion turns per day. With each turn every 
point on the circumference of the wire passes through 
a stress cycle ranging from a maximum tension to 
@ maximum compression. The greatest range of 
stress occurs at the mid point in the length of the 
specimen, the range diminishing towards zero at 
either end. The wire therefore is in a condition which 
ensures that it will fracture at the mid point or remote 
from the region of the local stress applied by the 
gripping arrangement. 

In addition to the bending stress the wire is sub- 
jected to a compressive stress by the end thrust 
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but for moderate angles of flexure this compressive 
stress 1s very small relatively to the bending stress 
and may be neglected so far as its effect on the 
fatigue strength of the material is concerned. To 
allow for the fact that Euler’s formula becomes 
increasingly erroneous as the angle @ increases, a 
correcting coefficient can be applied to the formula 
connecting the stress and the angle of deflection 0. 
This coefficient varies from unity when 6 is zero up 
to 1-0058 when @ is 30°. 

A general view of the machine is reproduced in 
Vig. 2 while in Fig. 3 details of its design are given. 


The base plate E is arranged after the manner of 





motor. The frame H is formed with an arm provided 
at its end with a vernier J which is used to read the 
angle @ agaimst a scale K on the casting G. The con- 
nections between the swinging frame and the casting 
are arranged to eliminate friction as far as possible 
from the swivelling motion. Two radial ball bearings 
serve to determine the direction of the axis but the 
weight of the frame is supported by a spring-loaded 
sapphire bearing above the upper ball bearing. This 
sapphire bearing is illustrated in Fig. 6. It is adjusted 
until the vernier J swings just clear of the scale K. 
A balance weight L Fig. 3 is provided on the arm of 
the swinging frame and is adjusted to counteract 
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FiG. 3—-GENERAL ARRANGEMENT OF THE TESTING MACHINE 


a lathe bed the sliding * tailstock  F carrying the 
ball thrust-bearimg which supports the non-driven 
end of the specimen. The adjustment of the tailstock 
is sufficient to permit specimens ranging in length 
from 33in. to 30in. to be tested. The thrust bearing 
is illustrated separately in Fig. 5. Over the end of 
the wire there is fitted a tapered sleeve within the 
mouth of which there is placed a 5 mm. steel ball. 
This ball bears against a group of three other balls 
of the same size, the thrust from which is taken by a 
hardened steel disc. These three balls run within a 
hardened steel race within which, when the specimen 
breaks, they are retained by a cap. The disc against 
which they bear has a slight amount of longitudinal 





the weight of the motor &c. and thereby relieve the 
radial ball bearings of any side thrust. Current to 
the motor is supplied through two spring connections 
lying about the sapphire bearing. These connections 
are coupled to a “ follow-up ”’ arm mounted loosely 
on the casting G. This arm is adjusted by hand to a 
position indicated by a pointer and when it is in this 
position the two spring connections apply no torque 
to the swivelling frame. 

Minor details of the machine include a drip feed 
lubricator for the thrust bearing incorporated in the 
motor drive and a guide or guard to restrict the 
whirling of the specimen after it breaks. 

In Fig. 4 the results of six series of tests on steel 
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Fic. 4 RESULTS OF TESTS ON STEEL WIRE 


freedom and moves forward slightly, when the 
specimen breaks, under the action of a spring plunger. 
This small motion is sufficient to open a switch 
actuated by the plunger which switch breaks the 
motor circuit and stops the counter provided to 
indicate the number of stress cycles supported by the 
specimen up to the point of fracture. The tailstock 
is clamped to the bed in a position to suit the length 
of the specimen. The flexing and loading of the wire 
is effected by turning a knurled head on the tailstock. 

The “ headstock ’” end of the bed is fitted with a 
casting G Fig. 3 which carries bearings on which 
swings the frame H supporting the chuck and. its 
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IN AIR AND WATER 


wire carried out on the machine are plotted logarith- 
mically. All the samples were taken from the same 
coil. Three series of samples were tested in the 
*‘as-drawn ”’ condition and three after the samples 
had been galvanised. The three series of each group 
were tested in air, in London tap water and in salt 
water respectively. The wire was 0: 099in. in diameter 
and in the “ as-drawn ” condition had an ultimate 
tensile strength of 86-5 tons per square inch and in 
the galvanised condition 81-3 tons per square inch. 
Altogether the diagram covers tests on thirty-nine 
wires which failed or remained unbroken after any- 
thing from one-quarter of a million to one hundred 








million stress cycles. The diagram represents all 
told about 440 million stress cycles or the equivalent 
of some twenty-two days’ continuous running of 
the machine at its normal speed. The longest test 
-—100,000,000 stress cycles—was completed within 
a week a figure which compares very favourably 
with the six or seven weeks required for a similar 
test on other machines running at 1500 revolutions 
per minute. The curves themselves are of much 
interest. Two curves are given for the tests on 
galvanised wire in air because the plotted points 
exhibit a certain amount of “ scattering.” Which 
ever of these curves is taken, however, it will be seen 
that galvanising lowers the fatigue strength of wire 
by a small amount when the tests are conducted in 
air. On the other hand it raises the fatigue strength 
very ‘definitely when the wires are tested either in 
tap water or salt water. The diagram also shows 
that a ten-million cycle test is sufficient to establish 
the fatigue limit of “as-drawn” and galvanised 
wire in air and that much longer tests are required 
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Fics. 5 AND 6--THRUST BEARING AND SAPPHIRE 
SUPPORT 


in both cases if the wires are imunersed in water. 
It will also be observed that the test results for 
galvanised wire in water are only slightly affected 
by a change from fresh to salt water whereas in the 
case of * as-drawn ”’ wires the effect of the change is 
very marked, salt water lowering the fatigue strength 
much more than fresh water. All these results are 
in accordance with corrosion fatigue tests carried 
out by other workers using gther forms of testing 
equipment. In particular they reproduce the main 
conclusion reached in 1916 in the course of an investi- 
gation of fatigue in the wire ropes used, during the 
War, for towing Paravanes for the protection of 
shipping agamst mimes. Details of that investigation 
were given in a paper presented by Professor Haigh 
in 1929 before the Institution of Chemical Engineers, 
in which Chemical Action in relation to Fatigue was 
dealt with generally. It is interesting to note that 
the 1916 investigation not only revealed the principal 
features of what is now generally recognised as 
** corrosion-fatigue ’’ but led to the important con- 
clusion that the difficulties which it caused could be 
effectively climinated by galvanising the wire. It is 
highly interesting to observe that corrosion fatigue 
phenomena, as well as other important surface 
effects, can be investigated with the simple equipment 
described in this article. 

Up to the present, one of the principal difficulties 
experienced in carrying out research in fatigue has 
been the expense incurred in producing turned and 
polished pieces suitable for testing. The use of wire 
overcomes this difficulty as the test pieces can be 
simply cut off and immediately inserted in the 
machine. The Haigh-Robertson machine should 
therefore greatly facilitate fatigue research in general 
as well as the practical testing of wire. The machine 
is suitable for lecture table demonstrations. It runs 
almost silently on any stout support, and pieces can be 
broken in the course of a very few minutes to reveal 
all the characteristics of the brittle fracture of fatigue. 








L.M.S. 4-6-0 Mixed Traffic Engines. 


LNcLUDED in the 1934 building programme of the 
L.M. and S. Railway are seventy two-cylinder 4-6-0 
superheated mixed traffic engines, fifty of which will be 
built by the Vulcan Foundry and twenty at the railway 
company’s works, Crewe. ‘These engines have been 
designed to meet the requirements for a general utility 
engine. Their general appearance and principal dimen- 
sions are shown in the accompanying engraving and 
diagram. 

The boiler is of the Belpaire pattern, with a taper 
barrel, and with a view to reducing the weight 2 per cent. 
nickel steel plates have been used. The working pressure 
is 225 Ib. per square inch. A superheater is fitted, and the 
main regulator has been incorporated in the superheater 
header in the smoke-box. 


A steam manifold—with a main shut-off valve—is 
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provided on the top of the fire-box door plate in the cab, 
and on this manifold are attached the valves for the 
ejector and steam brake, the injectors, carriage warming, 
whistle, pressure gauge, and sight feed lubricator to the 
regulator. The feed water is supplied through top feed 
valves mounted on the second boiler barrel ring and pro- 
vided with water distributing trays. Two pop type safety 
valves, 2$in. diameter, are fitted at the crown of the fire- 
box. The firedoor is of a standard sliding pattern with a 
screen to prevent glare from the fire. An exhaust steam 
injector with 10 mm. cones is fitted on the right-hand or 
fireman’s side, and on the other side a live steam injector 
with 10 mm. cones is provided. 

The two cylinders are carried outside the frames and 
ave 18in. diameter by 28in. stroke. Walschaerts motion 
is fitted, the valve travel being 64in. The piston valves, 
cylinders, piston-rod packing, and valve spindle bushes 
are provided with mechanical lubrication, the oil to each 
piston valve head being steam atomised. The coupling 
und connecting-rods and motion work are, in accordance 


steam brake is provided on each of the six tender wheels 
and is applied simultaneously with the steam brake on 
the engine. The tender is also fitted with a hand brake 
and with water pick-up gear. 








SIXTY YEARS AGO. 


Ir has frequently been asserted that from the engineering 
point of view the driving of a tunnel beneath the English 
Channel would present no unusual difficulties or in other 
words that political and commercial rather than technical 
objections have so far militated against its construction. 
We have heard this assertion disputed in fully responsible 
quarters and the opinion advanced that the engineering 
difficulties might be very serious indeed. Sixty years ago 
the self-same point provided a subject of hot debate among 
engineers and geologists. On the whole the engineers, as 








and 


‘** Castalia ”’ 
Bessemer’s swinging-cabin steamer, both of which at that 


sumably the double-hulled vessel 


date were rapidly approaching completion. 








THE RECENT “GRID” FAILURE. 


THe following statement regarding the breakdown of 
electricity supply on Sunday, July 29th, has been issued 
by the Central Electricity Board :— 

At a meeting of the Central Electricity Board on August 
8th consideration was given to a joint report, of which a 
copy is appended, made to them by the Engineers of the 
Board and the London Power Company, and to the circum 
stances attending the widespread failure of electricity 
supply in South-East and East England on Sunday, 
July 29th. 

On the morning of that day the grid system was deprived 























with the latest practice, of high-tensile manganese- 
molybdenum steel, the connecting-rods being of a fluted 
section and the coupling rods of a rectangular section. 
The wheel centres are steel castings with the wheel rim 
of triangular section, and the tire fixing is of the ‘‘ Gibson ” 
retaining ring type. The balance weights for the coupled 
wheels are built up of steel plates on both sides of the 
spokes and riveted, the requisite weight being provided 
by filling in between the plates with lead. The axle-boxes 
for the coupled wheels are steel castings with pressed-in 
brasses having white metal crowns. The coupled axle- 
boxes are arranged so that the oil pads can be examined 
by sliding out the underkeep while the axle-box is im 
Each axle-box is fitted with a dust shield carried 
face of the box. A mechanical lubricator 


position, 
on the inside 


supplies the coupled axle-boxes, each of which has an 
independent vil feed to the crown of the box, 
valve 
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standard back pressure and flexible oil pipe 
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L.M.S. 4-6-0 MIXED_TRAFFIC ENGINE 


we learn from a leading article in our issue of August 14th 
1874, took a hopeful view of the situation. The geologists, 
on the other hand, while they did not go so far as to assert 
that the tunnel could not be constructed, entertained grave 
doubts as to its practicability. Typical of the engineers’ 
attitude towards the scheme was that of Sir John Hawk- 
shaw who observed that “ at a sufficient depth it was of 
no more consequence that the sea might be above the 
tunnel than a mountain.” The geologists admitted that 
a tunnel under the Channel might be constructed with 
perfect safety through the London clay but they pointed 
out that the route which would in that event have to be 
followed would result in the tunnel being a hundred miles 
in length. Altetnatively the Kimmeridge clay might be 
followed but it would only be available for about half the 
distance from shore to shore. <A third alternative was to 
drive the tunnel through the pale#ozoic rocks but in this 
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case the depth at which it would have to be constructed 






















ESTIMATED @- 0 +o 
of ae ee ee ee ee 
< TOTAL wweg,ecse ss-28° 
LENGTH OVER BUFFERS 65-7!" 
Tue Ewomecs oe 
4-6-0 Superheated Mixed T'raffte Engine. 

Koiler : Heating surface : 

Barrel ; L3ft. LOpin. l'ubes 1460-0 square feet 

Diameter outside .. {ft. Iljpin., imereasing to Fire-box 156-0 square feet 

5ft. Shin. lotal 1616- 0 square feet 
: . Superheater 227-5 square feet 

Fire-box : (jrate area .. 27-8 square feet 

Outside 9it. 24im. by 3ft. 11 jin. Tractive effort at 85 per 

Inside Sft. 4Bim. by 3ft. 2}in.; cent. B.P. 25,455 Ib. 

height, 6ft. Sfin. and 5ft. 1fhin. Estimated weight : Light. Loaded. 

T j Engine 65 t. 10. 72 t. 

wbes 3 Tender . 21t.lle.2qr. 42+. 14e. 

i ogy om erly 14, lin. dia. outs. by 138.W.G. Total weight of engine e and 

ia tubes .. 14, 5}in. dia. outs. by 7 S.W. ¢ tender : 

mall tubes 160, 2in. dia. outs. by 11 S.W.( i Light 87 t. lc. 2 qr. 
14ft. 3in. between tube plates Loaded 114t. 14c. 


neetion. All the laminated bearing springs for the engine 
and tender are made of silico-manganese steel, the plates 
being of a ribbed section. The spring links are of the 
screwed and adjustable type. The four-wheeled bogie is 
of standard design, the weight being taken through side 
bolsters and ae. ‘side eheek spring gear being provided 
to ensure smooth riding. 

A steam brake is provided on each of the coupled wheels 
and is operated by the driver’s vacuum brake valve. The 
vacuum pump is mounted on the left-hand side of the 
engine and is driven from the crosshead. The mechanical 
sanding apparatus is of the trickle type and delivers sand 
to the front of the leading coupled wheels and to the front 
and back of the middle coupled wheels. In addition, 
water de-sanding apparatus is provided, which automatic- 
ally comes into action, so that after the engine has used 
the sand in the fore or reverse direction the rails are 
cleaned with hot water to prevent interference with the 
track cireuits. 

The tender has a capacity of 4000 gallons of water and 
% tons of coal. The coal bunker has been arranged so 








that as far as possible the coal will be self-trimming. A 





would prove a bar to the practicability of the scheme. 
There remained only the lower, or grey, chalk measures. 
The possibility of utilising that formation turned upon the 
establishment of its continuity from shore to shore and its 
freedom from open fissures. Private experiments con- 
ducted by Sir John Hawkshaw encouraged the belief that 
the grey chalk formation was continuous across the 
Channel but the absence of open fissures in it had not been 
established and could not be established with certainty 
without running a considerable length of preparatory 
driftway. On the whole we seemed to side with the 
geologists. Until a trial of the nature of the geological 
formation had been made, we considered that it would 
be premature to discuss the best form of the tunnel, its 
materials, mechanical equipment and ventilation. In the 
meantime, we added, two comfortable steamers were 
about to be placed on the cross-Channel route and it was 
possible that in the near future other improved vessels, 
ferries on a large scale and of novel design, might be built 
to ply on it. The reform would be a great one and many 
travellers, we said, might think it sufficient. The two 


simultaneously of the export from two of the three largest 
power stations in the area, namely, Deptford West and 
Battersea. 

The system has always, even on Sunday loading, sufti- 
cient margin of generating plant in operation to make good 
immediately the loss of the largest station’s output to the 
system, and it has also sufficient spare plant ready to be 
put into operation to maintain that margin against the 
unlikely contingeney of a second station breaking down. 

It had not been contemplated that there could be such 
an unusual occurrence as the loss of the output of two 
major stations at one and the same time, and the Sunday 
disposition of the generating plant in operation had not 
allowed for such a contingency. Had such an abnormal 
event happened on a weekday, the disposition of generating 
plant in operation is such that a widespread failure would 
have been avoided. 

The Board are satisfied that there was a combination 
of circumstances that is not likely to recur, and there need 
be no apprehension of any such general failure in future. 


Joust Report OF THE ENGINEERS. 

The investigations have disclosed that the trouble did 
not originate at the Battersea Power Station of the 
London Power Company, although it is true that that 
station became involved in it. 

Every avenue towards elucidating the general failure 
having been fully explored, the complete inability to 
discover any other primary cause for the trouble has forced 
the Engineers to the deduction that the general failure 
originated with the breakdown of one of the turbines at 
the Deptford West Station of the London Power Company 

a deduction which fully explains the subsequent trouble 
and how Battersea Power Station became involved in it. 

(Signed) JoHNSTONE WRIGHT, 
Chief Engineer, Central Electricity Board. 
(Signed) S. L. PEarcsr, 
Engineer-in-Chief, London Power Company. 

| The original statement issued by the Central Electricits 
Board, on which the leading article appearing in THE 
ENGINEER of August 3rd was based, intimated that the 
initial fault was caused by the reclosing of a station 
switch at Battersea, possibly without synchronising.— 
Ep. THE E.] 








THE IRON AND STEEL INSTITUTE. 





THe Autumn Meeting of the Iron and Steel Institute 
will be held in Belgium and Luxemburg from Monday, 
September 10th, to Thursday, September 13th, 1934. 
On Monday and Tuesday meetings will be held in the 
Palais des Académies, Brussels. 

After a welcome to the delegates by Monsieur Léon 
Greiner, President, and the members of the Belgian 
Reception Committee, the following papers will be pre- 
sented for discussion :— 

Monday.— Belgian Research Committee on the Be- 
haviour of Metals at Elevated Temperatures,” by Monsieur 
H. Dustin; ‘‘ Contribution to the Study of the Resist - 
ance to Chemical Attack of Various Special Steels,” 
by Messieurs A. Portevin, E. Prétet, and H. Jolivet ; 
* Accelerated Cracking of Mild Steel (Boiler Plate) under 
Repeated Bending: Part II, Further Tests,” by Messrs. 
C. H. M. Jenkins and W. J. West ; if time permits, “ Some 
Aspects of the Fatigue Properties of Patented Steel 
Wire,” by Messrs. E. T. Gill and R. Goodacre. 
Tuesday.—‘* The Influence of Silicon and Aluminium 
on the Resistance of Cast Tron to High Temperatures,” 
by Monsieur H. Thyssen ; ‘“ Flexibility as a Factor in the 
Economic Exploitation of Rolling Mills and Some Tech- 
nical Means for its Realisation,” by Mr. G. A. V. Russell : 
‘“The Physical Properties of Iron-Aluminium Alloys,” 





comfortable steamers to which we referred were pre- 


by Messrs. @. Sykes and J. W. Bampfylde; if time 





170 


THE ENGINEER 





Ave. 17, 1934 








permits, ** The Properties of Non-Hardenable Alpha-Iron 
Steels,”’ by Mr. S. H. Rees. 

On Thursday the delegates will meet at the Hotel 
de lArbed, Luxemburg, and after Monsieur Aloyse Meyer 
has extended a welcome, a paper describing the Iron and 
Steel Industries of Luxemburg will be presented on behalf 
of the Luxemburg Reception Committee. Visits and 


excursions have been arranged to the principal iron and | 


steel manufacturing and engineering establishments in 
Belgium and Luxemburg. 








Non-Slip Bandages for Belt Pulleys. 


We recently examined an improved form of pulley 
bandage which, it is claimed, does away with slip in power 
transmission by belt. Although well known on the Con- 
tient and America, the system has only recently, we are 
informed, been put on the market in this country by the 
Contrasit Company of Great Britain, Ltd., of 109, Kings- 
way, London, W.C.2. The bandage consists of an impreg- 
nated hessian covering, which, in turn, is mounted over a 
flannel covering, and by means of the special Contrasit 
solution is made one with the rim of the pulley. The 
attachment of such a bandage calls for skilled workman- 
ship and the company’s trained men are available for such 
work. The following is, however, a general account of the 
method adopted. 

After all traces of grease have been removed the pulley 

















PULLEY WITH CONTRASIT BANDAGE 


is heated by means of a blow lamp from the centre towards 
the surface. A flannel bandage which is impregnated with 
Contrasit fluid is wrapped round the surface of the pulley 
at a certain temperature. The bandage is then massaged 
on to the pulley, extreme care being taken to see that no 
air bubbles remain between the bandage and the pulley. 
It is then dried off by means of a blow lamp, the tempera- 
ture of the pulley itself being maintained by application of 
the blow lamp so that the bandage is thoroughly dried out 
from underneath. 

When the flannel bandage has been dried off an outer 
hessian bandage, also impreganted with Contrasit fluid, 
is applied in the same way as the flannel bandage. Care 
is taken to see that the completed pulley has no high spots, 
and the pulley is then allowed from twelve to twenty-four 
hours to set before being put into service. Contrasit 
bandages may be applied to all types of pulleys, such as 
wooden pulleys, step pulleys, split pulleys, &c. They are 
not affected by heat, cold, dampness, or general atmos- 
pherie conditions, but they must in all cases, we under- 
stand, be protected from the weather. 

The impregnating fluid sets so hard that a hammer and 
chisel are needed to remove it. The life of such a bandage 
depends naturally on the type of belt drive on which it is 
employed, but under normal conditions they may last from 
four to six years. The company is prepared to advise on 
difficult belt drives, to execute work under guarantee, and 
to maintain and inspect under contract belt drives fitted 
with Contrasit bandages. 








CATALOGUES. 


Fisher AND LupiLow, Ltd., Albion Works, Birmingham. 

Che Age of Steel,’ a brochure on the firm’s steel presswork. 

BaRRONIA Merats, Ltd., Parsons Green, 8.W.6.—New pub- 
lication B.M. 24, entitled ‘‘ Copper Alloys for the Engineering 
Industries.” 

INGERSOLL-RAND Company, Ltd., 165, Queen Victorig-street, 
i5.C.4.—Catalogue and leaflets on two-stage air-cooled portable 
air compressors. 

HoFRrMANN MANUFACTURING Company, Ltd., Chelmsford.— A 
portfolio showing the best methods of mounting and protect- 
ing ball and roller bearings. 

NEWMAN, HENDER AND Co., Ltd., Woodchester, Glos.—Cata- 
logue 54 on brass, gun-metal, cast iron and steel valves, cocks, 
and general steam and water fittings. 

WESTINGHOUSE BRAKE AND SAxBy Sicnat Company, Ltd., 
82, York-road, N.1.—Signal catalogue sections on A.C. track 
feed sets, housings, track circuit insulations. 

Quest Propucts, Ltd., Wharton, Cheshire._-Particulars of 
the composition, manufacture, and use of ‘ Questal,’’ “* Ben- 
tonite,’ colloidal clay and bonded products. 

NortH-EasTeRN MARINE ENGINEERING Company, Ltd., 
Wallsend-on-Tyne.—<A book dealing in some detail with the con- 

struction and manufacture of ** North-Eastern ” superheaters. 
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N Friday, August 3rd, we were invited by A. Reyrolle 
QO and Co., Ltd., of Hebburn-on-Tyne, to inspect the 
metal-clad 66-kV switchgear of 1,500,000 kVA rupturing 
capacity, installed at the Bankside and Stepney grid sub- 
stations, and to view for the second time the Bankside con- 
trol station. By reason of the fact that metal-clad gear is 
very compact it lends itself to use in places where land 
is expensive, and as it is designed for use outdoors, it does 
not call for expensive buildings, whilst, on account of its 
earthed metal enclosure, it can be erected in the vicinity 
of ordinary dwellings without risk of danger. The first 
Reyrolle draw-out gear of this kind, designed in 1905 for 
6 kV, was followed by metal-clad equipments for higher 
voltages, and it is well known that a 132-kV installation 
has now been in service for some time at the outdoor 
Tongland sub-station of the Scottish portion of the grid. 

Like the gear at Stepney and Bankside, which is designed 
for 66-kV and which ts the first of its kind, that at Tong- 
land has the merit of occupying considerably less space 


Battersea P.8. 
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AND 2--CONNECTIONS AT BANKSIDE 
AND STEPNEY 


Fics. 1 


than that needed by the more usual 132-kV equipment 
associated with the grid. Owing to the limited space 
available on the two London sites, the use of this type 
of gear was imperative. 

The diagram Fig. 1, drawn as a single-phase diagram for 
the sake of simplicity, shows the connections at Bankside, 
where buildings were cleared away to make room for the 
sub-station. There are two sets of bus-bars A and B, 
linked together by means of circuit breakers C and D and 
supplied by feeders E and F, whilst circuit breakers G 
and H may be used for connecting the transformers K 
and L to either set of bus-bars. The lay-out at Stepney is 
somewhat different, comprising two transformer equip- 
ments, four feeder equipments, and one bus-bar coupler 
equipment arranged as shown in Fig. 2. In a city such as 
London, in which land is valuable and in which the 
atmospheric conditions are liable to lead to harmful 
deposits on the insulators, the metal-clad construction 
offers a number of advantages over the open type of gear. 
The conductors can be brought nearer together and large 
clearances are unnecessary for the personal safety of men 
performing maintenance work, which is considerably 
simplified. 

A view of the switchgear taken in the works when the 
assembly was practically complete is given in Fig. 3, 
which gives some idea of how the scheme of connections 
has been carried out. The two sets of bus-bars in copper 
tubes are arranged on either side of the inspection plat- 
form at the top of the equipment. Connections to the 
cable sealing boxes at the feeder side of the gear are taken 
off at intervals from the bus-bars through the circuit 
breakers which are contained in tanks slung from the 
framework in three-phase groups. Each phase of the 
switchgear is enclosed in its own metal casing and is 
entirely separate from the other phases, thereby providing 
an effective safeguard against the possibility of a fault 
on one phase spreaging to the other phases. The circuit 
breakers are suspended so that any three-phase group 
may be isolated for inspection or, if necessary, taken 
away without disturbing the other breakers. 

A section through one of the switchgear phases is given 
in Fig. 4, in which the incoming cable is shown connected 
to the sealing box A on the right. The current passes 
through the conductors B to the contact C and thence 
through the circuit breaker contacts D and finally to the 
bus-bars E. Safety devices of various kinds ensure satis- 
factory isolation. When a breaker has to be inspected it 
is first switched off and then lowered bodily, as shown on 
the left of Fig. 4, thus completely isolating it from the 
supply and making all its conductors “dead,” for it 





cannot be lowered until the circuit is open. The breakers 
are lowered by means of an electrically operated truck 
which forms part of the equipment. When a breaker has 


| to be lowered the truck is run in underneath it and its 


Outdoor Metal-Clad Switchgear and 
Centrovisory Control Equipment. 


platform is raised so as to take the weight of the breaker, 
when cotter pins which normally support the breaker are 
removed. The truck platform is then lowered and the 
isolating contacts of the breaker are disconnected from the 
contacts C, which are associated with the other con- 
ductors of the switchgear. As the lowering proceeds 
the insulators F are withdrawn from the orifices G, and 
as soon as the isolating contacts leave the mouths of 
the orifices, metal doors H swing round and close the 
orifices. Thus even when the circuit breaker has been 
withdrawn from its working position all live conductors 
remain completely enclosed. If necessary, the breaker 
can be lowered further and taken away for inspection, 
or it may be supported in the isolated position by its 
cotter pins, which are inserted in slots in the guide posts. 

The tank of the breaker can also, if necessary, be 
removed from the truck and any necessary work can be 
carried out with perfect safety. When the breaker 
raised again to bring it back to its operating position a 
projection on its carriage engages with a lever and opens 
the doors H. on the orifices leading to the isolating contacts 
so that the insulators on the circuit breaker are permitted 
to pass into the orifices. 

All the conductors in the fixed portion of the switch- 
gear are insulated with bakelised paper insulators, and in 
order to ensure additional security the chambers con- 
taining the conductors are filled with insulating oil. 
Where the conductors are Jong, or where there is likely to 
be a concentration of electrical stress in the insulation, 
condenser insulators are provided. These insulators con 
tain a number of specially shaped pieces of metal foil, so 
arranged that the electrical stresses are distributed as 
nearly as possible uniformly throughout the insulation, 
a form of construction which enables the insulators to be 
made considerably smaller than is possible in the absence 
of the metal inserts, whilst also enabling the material to 
be economically disposed to withstand the stresses to 
which it is subjected. The method of grading the insula 
tion on the conductor according to the stress is shown at B 
in Fig. 4, where the saving in insulating material is obvious. 
The insulating oil in the casings ensures that there are no 
air spaces, and troubles arising from the ionisation of the 
air in such spaces are therefore avoided. In addition, the 
oil serves the useful purposes of carrying away the heat 
generated in the conductors and of preventing local heating 
with its damaging effect on the insulating materials. It 
also materially helps to save copper. 

Conservator tanks mounted at the top of the switch- 
gear maintain the oil under a small pressure in all the 
chambers, and also provide for the expansion or con- 
traction of the oil resulting from changes of temperature, 
whilst, owing to the constant head of oil, moisture is 
positively excluded. 

Since the conductors and their cases change in length 
as the temperature alters, it is essential to guard against 
the setting up of mechanical stresses and flexible bellows 
have therefore been provided, as indicated at J in Fig. 4. 
to permit of a certain amount of relative movement of 
the casing parts. One end of the bellows is attached to 
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the conductor casing, whilst the other end is joined to 
the switchgear main framework. 

A comprehensive system of interlocking serves to pre- 
vent mistakes. The carriage for isolating and moving the 
circuit breakers, for example, cannot be operated unless 
it is in the correct position relative to the switchgear. 
It consists of three main parts—a raising and lowering 
platform for moving the breaker vertically, a traversing 
platform for moving the breaker sideways, and a main 














FIG. 3—-SWITCHGEAR AT MAKERS’ WORKS 


platform on which the other platforms are mounted for 
moving the breaker along the switchgear line. The main 
platform is operated by a controller, interlocked so that 
the operating motors cannot be switched on unless the 
traversing platform is in the centre position and the hoist- 
ing platform in the lowest position, thereby ensuring that 
the circuit breaker to be moved is brought into the central 





gangway in its lowest position before it is transported 
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along the line of switches. Thus, it is impossible for the | top insulators on the breakers are clear of the fixed 
circuit breaker to foul other parts of the switchgear while | portion of the switchgear before the breakers can be 
it is in motion. Moreover, the traversing platform is | moved sideways. 

interlocked, so that it cannot be moved, unless the main Another interlock prevents the hoisting platform being 
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FIG. 4-SECTION THROUGH SWITCHGEAR 
platform is correctly located under a switch panel, and | raised above the “ isolated ” position unless it is totally 


the hoisting platform is in its lowest position, thus ensur- | empty or is carrying a three-phase group of circuit breakers. 
ing that the circuit breakers will be in their correct position | The interlock consists of four plungers, which normally 





for raising after’ the traversing operation, and that the! project above the platform surface for co-operating with 
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Fic. 5—-SWITCHGEAR AT BANKSIDE Fic. 





projections on a group of circuit breakers. When all the 
plungers are raised, as, for example, when there are no 
circuit breakers on the platform, the circuit to the motors 
for working the platform is complete. When all the 
plungers are depressed, as, for example, when a group of 
circuit breakers is on the platform, the circuit is also com- 
plete. If, however, the plungers are either not all de- 
pressed or al] raised, the circuit is broken, the primary 
object of this interfock being to prevent an operator trying 
to remove a tank from a circuit breaker before the latter 
has been isolated. In the event of an attempt being made 
to do this, as soon as the platform begins to be lowered, 
one of the plungers co-operating with the upper part of 
the circuit breaker would rise and break the lowering motor 
circuit, and so prevent further lowering of the platform. 
As the interlock becomes inoperative when the hoisting 
platform is below the position a circuit breaker would 
occupy when fully isolated, it is possible to remove single 
tanks from isolated circuit breakers. 

Although all the switchgear operations are normally 
carried out electrically, the mechanism has been designed 
to permit of manual working, so that all the operations 
can be carried out in the event of a failure of the current. 

An important advantage of this type of switchgear is 
that it can be completely built up in the factory under 
expert supervision and be transported in a small number of 
parts to its site where it is reassembled by the truck 
which is used for the normal mancuvring of the switch- 
gear. The only work that has to be carried out on the 
site is that of assembling a few comparatively large parts 
which have previously been assembled as factory groups, 
such as a group of three-phase circuit breakers, or a three- 
phase set of bus-bars, and even for this there is no need 
to employ a separate overhead crane. 

The switchgear at Bankside is shown in Fig. 5, from 
which it will be seen that the equipment has been erected 
in densely populated surroundings, and in close proximity 
to oil feed tanks, while Fig. 6 shows the Stepney switch- 
gear, which has been erected in a very confined space 
without sacrificing accessibility or safety. 

As is well known, the control of the South-East and 
Kast England sections of the grid is supervised from a 
control room in London in close proximity to the Bank- 
side power station. The control room was described in a 
general way in our issue of April 27th of this year. Views 
of the room were also given in our issue of January 12th. 
In it equipment is provided for giving the control engineers 
automatic indication of the conditions existing on the 
grid network covering the South-East and East England 
area, together with a hand set system diagram of the entire 
network and associated undertakers’ networks. ‘Tele- 
phone communication circuits are also provided to ‘all 
key points of the system. Automatic indications are 
received from fifty stations, consisting of all the C.E.B. 
132 k and 66 kV switching stations, and from the more 
important low-voltage connecting links of the grid. 
The automatic indications given in the control room are 
signalled through from each controlled station over two 
pilot wires, hired from the Post Office, the indications pro- 
vided at the control room being as follows :—(a) Condi- 
tions of circuit breakers, /.e., “‘ on ” or “ off” ; (6) position 
of transformer tap-changing equipments; (c) power 
transfer through the sub-stations (megawatts and mega- 
vars) and direction of flow; (d) voltage of circuits at 
various points; (e) the total output of some generating 
stations ; and (f) alarm signals in the event of a change 
of the conditions (a) or (6), with subsequent revised indica- 
tion. Facilities are also provided for sending routine 
instructional signals to certain generating stations. As 
all the above indications, which are multiplied where 
there is a plurality of switches, are received from any one 
station over one pair of wires, it has been necessary, in 
order to make this possible, to provide selector equip- 
ment at both the control and controlled stations. Its 
duty is to allocate the pilots in turn to each indicating 
unit (e.g., a circuit breaker) and to cause the selected unit 
to send a signal according to its condition over the pilots, 
the signal being allocated in turn to the appropriate 
indicator in the control room. 

For this purpose Reyrolle centrovisory control apparatus 
is employed. In the control room there is a separate 
panel for each station to be controlled, and on each panel 
the system diagram of the controlled station circuits is 
shown, the diagrams of each station being connected 
from panel to panel to form a complete system diagram of 
the network. In the system diagram rotary indicators are 
inserted in the positions occupied by the circuit breakers 
to give an indication of their condition at all times. When 
a circuit breaker is operated at a distant station the corre- 
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sponding indicator in the control room turns and indicates 
the new position. Independent audible and visual alarms 
are given. Meter and tap-changing equipment position 
indicators are also mounted on the panel. The latter 
continuously indicate the position of the tap-changing 
apparatus, and gives an alarm when a change occurs, 
whilst the meter readings are initiated as required by the 
control engineers, and when taken the reading is locked 
on the meter to facilitate logging it. 

At each controlled station there is a centrovisory- 
control remote station equipment, comprising the neces- 
sary selector and signalling apparatus for sending the 
indications to the control station. The system diagram on 
the panels is unusual in that the diagram for each station 





is arranged on the appropriate panel in circular form, a 
scheme which results in considerable saving in space and 




























































pointer J makes contact with the pointer K, which is in a 
position determined by the quantity to be measured. 
When the pointers J and K meet, the stop relay F breaks the 
circuit to the relays G and H, thus arresting the drive of 
the pointers. The pointer C then indicates the same value 
as pointer K, and as the brake coil is de-energised it will 
show this value until a new reading is initiated. The 
alternative scheme shown in the lower diagram, Fig. 7, 
is very similar to that described, but the A.C. line is 
inductively coupled to the transmitting and receiving 
units. By means of this system any form of indication 
or signal can be transmitted, such as readings of electrical 
meters, indications of water levels, transformer tap 
positions, and engine-room instructions. In the three 
latter cases the position of the transmitter may be set 
mechanically or by hand. A meter movement is unneces- 
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FIG. 7—TALLYMETERING CONNECTIONS 


assists in the carrying out of the general principle of pro- 
viding mechanised movements. The control engineers’ 
desk, which we illustrated in our issue of January 12th, 
is equipped with a mimic diagram of the complete South- 
East England grid scheme, and interconnecters to under- 
takers’ networks. Hand-operated rotary indicators serve 
to indicate the condition of circuit breakers on the system. 

The complete South-East area network is divided up 
on the diagram into three geographical parts, representing 
the North, South, and Lendon sections, and the generator 
capacity of each station is recorded, adjacent to each 
point representing the station, on hand-set indicators. 
As we explained in the article appearing in our issue of 
April 27th, in addition to the desk mimic diagram, there 
is a large wall diagram which is a replica of the desk 
diagram, the rotary indicators on the wall diagram 
being electrically operated from the desk. Reyrolle 
tallymeter receivers at the top of the station panels are 
used in conjunction with centrovisory control for the 
indication of meter readings at the control station and for 
indicating the positions of transformer tap-changing 
equipments. Immediately below these instruments are 
the alarm lamps and below these the circular system 
diagram for each station, and connected from station to 
station to show the complete network. Below the system 
diagram are the operating pushes and above the centro- 
visory control board the master frequency control equip- 
ment. 

The principle of the Reyrolle tallymeter system is based 
on the synchronous movements of two indicating pointers 
or their equivalent, one at the remote station and one at 
the control station, the movements being started and 
stopped simultaneously by means of signals transmitted 
from one station to the other. The apparatus consists of 
a transmitting unit at one point and a receiving unit at 
the other, both units being similar and comprising a 
pointer or arm driven over a meter scale by means of a 
synchronous motor. The transmitter unit has in addition a 
meter movement operated by the quantity to be measured 
and mounted in axial alignment with the motor driven 
movement. Both motor-driven pointers are started at the 
same time and they are both arrested when the remote 
station pointer attains the value indicated by the meter 
movement. Thus the meter pointer on the receiver unit 
indicates the appropriate value and is clamped in this 
position to record the last reading until a new reading is 
initiated. 

Two applications of the system are shown in the diagram 
Fig. 7. The scheme shown in the upper diagram is used 
where a plain D.C. metallic circuit is available between the 
transmitter and receiver, while that shown in the lower 
diagram is employed when the communication circuit 
necessitates sending A.C. signals. The. operation for 
taking a reading in the former case is as follows :— 
On pressing the control station meter push A, the 
brake coil B is released and the pointer C drops, thereby 
closing the zero contacts D. The circuit from the positive 
pole of the battery, through the meter push A, the zero 
contacts D, pilot, transmitter zero contact E, a break contact 
(a) on the stop relay F, the remote station start relay G, 
pilot, the control station start relay H, and the negative 
pole of the battery, is then completed. The two start 
relays G and H are thus energised and the circuits are 
made to energise the clutch coils on the transmitter and 
receiving units, thereby engaging the pointers C and J 
with their respective synchronous motors. Both pointers 





therefore travel over the scales until the transmitter 


sary and the system is then known as the tallygraph 
system, although in general it is similar to the tally- 
metering scheme. The communication channel between 
the transmitting units may consist of a straight-through 
metallic circuit, a Post Office telephone line, a high-voltage 
power line, or some other suitable alternative. 








American Engineering News. 


An American Alkali Plant. 


Work is well advanced on the new ammonia- 
soda alkali works for the American Cyanamid Company 
at Corpus Christi, Texas, and although construction 
was not begun until July, 1933, it is expected that pro- 
duction will start in September next. Railway sidings 
parallel the land side of the works, while a pier 450ft. 
long and 100ft. wide, with 30ft. of water, will accommodate 
ocean steamers. On the pier is a transit shed, 300ft. by 
50ft., with a portal crane travelling between the shed 
and the edge of the pier. Electrically operated centrifugal 
pumps under the pier will deliver to the works 25 million 
gallons daily of salt water for cooling and other purposes. 
Brine from the company’s salt wells 60 miles distant will 
flow by gravity through a l4in. pipe line to an open 
reservoir of 3 million gallons capacity. Lime for caustic 
treatment of the soda-ash will be produced from oyster 
shells dredged from great oyster reefs in the bay. Lime- 
stone and coke will be delivered by rail. Natural gas 
from a gasfield owned by the company about 6 miles 
distant will be delivered through an 8in. pipe line of 
welded steel. Between the evaporators—of the Swenson 
type—and the rotary kilns for calcining the oyster shells, 
will be the causticising plant, with its thickeners and 
bone classifiers. Four concrete silos or cylindrical bins 
provide for storing the soda-ash, and are provided with 
apparatus for packing it in sacks or delivering it in bulk 
to railway cars. Adjacent is a great vertical kiln in which 
the limestone—stored in underground bins—will be 
burned to produce lime and gas. Beyond this are the 
dryers and kilns for the calcining process. Boilers fired by 
natural gas and working at 450 lb. pressure, supply two 
large turbo-generators and also steam for processing 
operations. The concrete chimney is 220ft. high. The 
plant buildings are of steel construction with metal 
sheathing, but the office and laboratory buildings are 
of brick. High-tension current is obtained from trans- 
mission lines. 


New York Water Supply. 


Although the city of New York has spent millions 
of dollars in increasing and improving its water supply, it 
still faces the necessity of further great increase in quan- 
tity. Owing to the depression and the city’s financial 
situation the works considered essential by the engineers 
have been postponed again and again until there is threat 
of a shortage, as the construction will require several 
years. Relief has been obtained in one way by a decrease 
in consumption, resulting from the decline in factory 
work, business, and housing. An organised survey for 
and repair of leaks has also had an important, if minor, 
influence. The safe yield from present reservoirs and wells 
is estimated at 1039 million gallons daily, while the present 


consumption is approximately 1017 million gallons. The 
new source of supply is to be from tributaries of the 
Delaware River, up in the mountains, with reservoirs on 
these streams and gravity flow through a long tunnel to a 
reservoir just: north of the city. This, with a minor 
auxiliary source, is estimated to give an additional 640 
million gallons daily. The necessary works will cost about 
£54,400,000, but under the present financial difficulties 
there is little prospect for construction. A special organisa- 
tion is maintained to discover and repair leaks in the 
distribution system; many leaks are reported in com- 
plaints from householders and companies, but many more 
are discovered in systematic surveys made by aid of the 
aquaphone. In the past three years the total leakage 
discovered and stopped aggregated about 122 million 
gallons daily. Many abandoned service pipes were found 
leaking, and apparently had been leaking steadily for 
several years. The per capita consumption is lower than 
in other large American cities which are partially metered, 
and it is not probable that any material reduction can be 
effected by general metering at New York. The only 
definite means of relief is in the proposed Delaware Rive: 
supply, with its 90-mile tunnel at depths up to 1000ft., 
but this work will require from eight to ten years. 


Pumping Concrete into Place. 


For several years experiments have been made 
with the pumping of mixed concrete, to deliver it in place 
without the usual handling by wheelbarrows, carts, or 
drop-kottom buckets. One of the greatest difficulties has 
been to prevent segregation of the mix during its passage 
through the pump and discharge piping, but the experi- 
ments have resulted in entire success and pump-placed 
concrete has been used on a number of important works. 
Approximately 300,000 cubic yards have been placed in 
this way, at distances up to 1000ft. and heights up to 
100ft. above the pumps. Either single or duplex pumps 
are used, of the piston type, with cylinders 7}in. bore and 
8in. stroke, making about 50 r.p.m. This equipment is 
mounted on a portable bed-plate together with a petrol 
engine or electric motor of 25 to 50 H.P. The weight 
complete, mounted on wheels, is about 5 tons for the 
single or 8 tons for the double pump. Concrete is poured 
into a hopper and a valve feeds it to the cylinder for each 
stroke. A tapered discharge pipe connects the 8in. 
cylinder with the 6in. or 7in. main pipe leading to the work. 
Bends and elbows are introduced as required, but each 
90-deg. elbow is equivalent in resistance to 40ft. of hori- 
zontal pipe. The stiffest consistency handled effectively 
is that giving a drop or slump of 3in., and the maximum 
size of coarse aggregate is 24in. As the concrete forms a 
solid moving column in the pipe there is no segregation and 
the discharge is a steady continuous flow. In stopping 
work, a wooden plug is inserted in the pipe after the last 
charge of concrete and is forced through by pumping 
water behind it, the last few yards of concrete being dis- 
charged to waste with the flow of cleaning water. The 
system is quite different, of course, from that of forcing 
intermittent batches of concrete through pipes by coin- 
pressed air. 








LAUNCHES AND TRIAL TRIPS. 


MERKLAND, single-screw steamer; built by Barclay, Curl 
and Co., Ltd., to the order of the*Leith, Hull and Hambury 
Steam Packet Company, Ltd.; dimensions, 260ft. by 40ft. by 
18ft. 6in.; to carry cargo. Engines, triple-expansion, 15in., 
25in., 4lin. by 33in. stroke; constructed by North British 
Engine Works; launch, August 8th. 

KIRKLAND, steel screw steamer; built by Caledon Ship 
building and Engineering Company, Ltd., to the order ot 
Messrs. James Currie and Co., Leith; dimensions, 260ft. by 
40ft. by 18ft. 6in.; to carry cargo. Engines, triple-expansion : 
constructed by Barclay, Curle and Co., Ltd.; launch, August 
9th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


A. C. WickuaM, Ltd., Coventry, has been appointed the sole 
agent in the British Isles for Abawerk G.m.b.H. Alig und 
Baumgartel, of Aschaffenberg, Germany, for the sale of that 
company’s combined jig boring and grinding machines, 
**Wimet”’ fine grinding and lapping machine, and precision 
surface grinding machine. 











CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








HarRLAND AND Wotrr, Ltd., have received an order from 
Elder Dempster Lines, Ltd., Liverpool, for the construction of 
a new motor passenger vessel for inter-coastal service in West 
Africa. The vessel, which is to be laid down in Belfast, will be 
propelled by Harland—B. and W. motor engines, and is to be 
ready for service early next year. 

James CoMBE AND Son, Ltd., 9, Southampton-street, London, 
W.C.1, have received a contract to install at the Pioneer Healt! 
Centre, Peckham, an all-electric thermal storage space-warming, 
air-conditioning, swimming-pool-warming, and hot-water service 
plant. Messrs. J. Combe recently completed the all-electric 
plant for the Empire Pool and Sports Arena at Wembley. 


Kryn anp Lany (1928), Ltd., Letchworth, Herts, have 
obtained a large contract for a total weight of 120 tons of 
miscellaneous castings from a well-known rolling mill corpors- 
tion. Some of the items will be of mild steel, some of high- 
carbon steel, and the remainder of K.L. “‘ Stronger Steel.’’ This 
contract follows on several others from the same corporation. 








An Aviation MuseuM.—The Science Museum Report for 
1933 refers, as-we stated in last week’s issue, to a possible inten- 
tion, on the part of the Air Ministry, to establish a museum 
to illustrate the history of aviation. It.has been ascertained 
that this statement arose through a misapprehension of the 
position. The Air Ministry, we are informed, been consider- 
ing the best method of preserving such historical and technical 
records as would be of permanent value in illustrating the 
history and development of the Air Service, as the youngest of 
the three defence services. It would be premature at present, 





however, to make any formal or detailed announcement on the 
subject. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


The American Situation. 


Latest American advices state that the severe 
drought in the prairie states has overshadowed business 
prospects in the iron and steel industry. However, the 
Government’s emergency plan to slaughter and can 
7,000,000 head of cattle will temporarily benefit steel 
producers, as the containers required will call for about 
175,000 tons of tin-plates. The average steel ingot pro- 
duction has improved slightly and is now estimated at 
274 per cent. of capacity. Pig iron production in July is 
reckoned at 1,225,000 tons, against 1,930,000 tons in the 
previous month and 1,819,000 tons in July last year. The 
furnaces in blast on August Ist numbered 75, against 89 a 
month ago and 106 a year ago, the daily production rate 
being 36,000 tons, against 48,000 tons last month and 60,000 
tons last year. The outlook is not promising and except 
for the quarterly distribution of orders for material needed 
for repairs railroad buying is negligible. The rail mills will 
this month complete the rolling of 700,000 tons of rails 
purchased with Government financial aid last spring. 
Steel makers expect little from the railways over the 
remainder of the year beyond orders for additional cars. 
Tenders are being taken for 450 subway cars required for 
New York. The structural shape mills are operating at a 
higher rate than other heavy finished steel mills, mainly 
on the demand from municipal works. The tonnage of 
structural steel placed so far this year is 17 per cent. 
larger than in the similar period last year. The steel 
makers disregarded the President’s invitation to cut prices 
on small tonnages required by the Government recently 
and quoted their code figures. The N.R.A. has ruled that 
the filing of reduced prices for steel for Government 
requirements does not make such prices applicable in the 
open market. Steel makers, however, take the view that 
the code is a contract and that any reduction, even to the 
Government, would be a violation of the agreement. 
Manufacturers of finished steel products find little comfort 
in the fact that although steel prices generally are 2 dollars 
to 4 dollars lower than was expected for third quarter 
delivery, they are still 1 dollar to 4 dollars above second 
quarter levels. 
CONncess1IONs. 


Pig Iron. 


In spite of the seasonal quietness a fair volume of 
activity is being maintained in the pig iron industry, 
particularly on the North-East Coast, where the statistical 
position is satisfactory. Stocks of Cleveland foundry and 
forge iron are comparatively light and ironmasters are 
regulating their output so as to avoid any undue accumu- 
lation, although so far there seems no necessity to reduce 
production. Confidence in the future prevails, and with a 
good local demand and the resumption of deliveries to 
Scotland the output of Cleveland is practically absorbed. 
Supplies of East Coast hematite are readily taken up and 
the makers appear somewhat reluctant to book far forward 
at current prices, in view of the possibility of increased 
production costs. The Cleveland ironmasters have not 
relaxed their efforts to secure a larger share of overseas 
business, and the news that a cargo of 1000 tons had been 
loaded for Italy gave much satisfaction. Prices for home 
delivery remain steady, but it is understood that excep- 
tionally low prices can be obtained for export. The Mid- 
land pig iron trade has been hampered to some extent by 
the holidays, which have caused some accumulation of 
stocks at makers’ yards. A number of consumers have 
renewed contracts to cover autumn and winter require- 
ments, and the light castings branch continues to take 
good deliveries. On the North-West Coast the orders 
received ensure the disposal of production until near the 
end of next month. The local demand is well maintained 
and absorbs rather more than half of the current output. 
The price position remains steady. In the West of 
Scotland an active business continues in all grades of pig 
iron, the call for steel-making iron being more brisk than 
that for foundry qualities. Values are maintained at 
72s. 6d. for No. 1 foundry and 70s. for No. 3 and 71s. per 
ton for hematite, f.o.t. at furnaces. The price of basic 
iron has been increased by 2s. 6d. per ton in all districts ; 
but little business has been transacted at the higher rates, 
consumers having covered their requirements before the 
advance. 


The Steel Position. 


Judging by the inquiries for steel received during 
the past week, the outlook for the remainder of the year is 
encouraging and in some quarters exceptionally active 
conditions are expected. An interesting feature was the 
improved number of specifications for structural steel and 
in a number of instances delivery within a reasonable 
period has not been easy to secure. The demand for 
heavy plates has been quiet, but the thinner sizes have 
sold fairly well. The Association rates for joists, angles, 
channels, and plates have been strictly upheld. Boiler 
plates have been in quiet demand, but a steady routine 
business has passed in mild steel chequer plates. Owing 
to the recent contracts for new vessels, good orders will 
eventually be placed for shipbuilding steel, and several 
specifications for ship plates and sectional material have 
already come to hand in the shipbuilding areas. After a 
quiet interval inquiries for colliery steel have revived. 
Prices remain unchanged. There has been some irregu- 
larity in the distribution of orders for small steel bars, 
some works having full order books, whilst others have 
difficulty in maintaining activity. In this department 
Continental competition has been most intensive, as 
foreign bars have been sold at £6 19s. 6d. per ton delivered 
and inclusive of duty, against the English controlled price 
of £8 12s. per ton. Unassociated makers have, however, 
secured most of the current business at £7 15s. to 
£7 17s. 6d. ; 





This is leading them to seek further 


Unless otherwise specified home trade quotations 


A comprehensive list of the prices of materials mentioned below will 


Scotland and the North. 


Business in the West of Scotland proceeds at a 
fairly steady pace and most of the works are operating at 
a good rate. The heavy steel works are well placed and 
many concerns are benefitting from the more active con- 
ditions now prevailing at the Clyde shipbuilding yards. 
The engineering branch has recently secured good orders 
for various descriptions of work, including oil tanks and 
locomotives, whilst producers of railway material ‘have 
taken substantial business in rolling stock and bridge 
building material. In the tube trade conditions are more 
encouraging ; the weldless department is busy, and there 
is more doing in butt-welded descriptions. Heavy-gauge 
steel sheets have been in active request, particularly on 
export account; but there has again been a scarcity of 
inquiries for light sheets, makers of which are poorly 
employed. Continental competition has been felt in 
wrought iron and re-rolled steel, and although a certain 
amount of material is turned out each week, in only a 
few instances is plant fully engaged. Coast Lines, Ltd., 
have placed an order with the Ardrossan Dockyard, Ltd., 
for a motor ship of approximately 1600 tons with a capa- 
city of over 120,000 cubic feet. The vessel will be pro- 
pelled by two British Atlas-Polar marine engines, which 
will be installed by John G. Kincaid and Co., Ltd., of 
Greenock. On the North-West Coast there has been a 
moderate volume of activity and business in pig iron has 
been satisfactory. The outlook in the steel trade remains 
good, most orders are replaced as soon as worked off, and 
there is every indication that busy conditions will con- 
tinue. There is a steady demand for steel for rails and 
tubes. Orders have come to hand from Scotland, but 
business with the Continent remains restricted. Good 
orders have been received from the Midlands, however, 
and there was a slight expansion in business with South 
Wales. The extensive locomotive building programme of 
the London, Midland and Scottish Railway will call for a 
considerable tonnage of steel and boilermakers have pur- 
chased larger quantities of material during the past week. 
The demand for bright-drawn steel bars has been sustained 
and a more active business has passed in steel forgings. 


The North-East Coast and Yorkshire. 


In spite of a lull in the demand for iron and steel, 
most works are actively engaged and the opinion seems 
general that operations during the next few months will 
equal the rate maintained in the early part of the year. 
Recently the ironmasters have derived some encourage- 
ment from the response from overseas markets, and if 
payments can be arranged satisfactorily a much better busi- 
ness may be looked for within the next few months. The 
statistical position of the pig iron industry is good, as 
stocks are moderate and outputs continue to be fairly 
well absorbed. Business in steel bars and billets has been 
on a good scale, and although importations from the Con- 
tinent have been continued, local concerns on the North- 
East Coast are understood to be actively employed with 
little material available for prompt delivery. The situa- 
tion at the finishing mills gives no cause for coricern, but 
fresh orders will be needed for the autumn and winter 
months. The sheet trade shows no recovery from the 
recent depression and export orders remain scarce. In 
the Sheffield area the works are busy. Holidays have 
been curtailed owing to the large amount of work in hand, 
and replacement orders are coming along rapidly. A 
large proportion of the business is on home account, and, 
as in other districts, producers are making every 
endeavour to recover their export trade. The output of 
open-hearth steel shows no decline, while that of basic 
steel remains at a high level. Useful tonnages of foundry 
pig iron have been delivered in this district and some con- 
sumers have already covered their requirements up to the 
end of the year. A limited business has been reported in 
basic and the demand for forge has also been quiet. Good 
quantities of both East and West Coast hematite are 
going into consumption. Business in bar iron is active, 
principally in common bars. The tool trade is busy on 
heavy requirements from the commercial motor and 
engineering works. Numerous inquiries have been 
received from overseas, but the development of business 
has been held up to some extent by exchange problems and 
the restrictions of foreign Governments on the payment of 
accounts. These problems however, are being gradually 
overcome, and there are indications that trade will become 
more active in the near future. 


The Midlands and South Wales. 


Although operations are not yet fully resumed 
in this district the outlook gives promise of improvement, 
and by the end of this week production will become 
general. The immediate future in the pig iron market 
seems secure, though forge qualities are less in demand 
than foundry, and apparently deliveries this month will 
be smaller than in July. The light castings branch remains 
one of the brightest sections of the market, and most works 
are fully occupied. In the engineering division con- 
ditions have been rather quieter. The market for finished 
iron has shown little change and producers here have been 
helped by the absence of offers of Belgian No. 3 bars. 
The controlled price for No. 3 grade is £7 10s. and for 
No. 4 grade £8 delivered. Crown bars are uniformly 
quoted at £9 12s. 6d. delivered; marked bars, £12 at 
works ; and iron strip, £10 10s. delivered. A number of 
satisfactory specifications for finished steel accumulated 
during the holiday stoppage. The demand for the special 
quality steels required for motor car building has tempo- 
rarily slackened. The electrical engineering branch, on 
the other hand, is active and the works are likely to 





receive further orders in view of the proposed extensions 


are delivered f.o.t. Export quotations are 
be found on the next page. 


market the position has not altered on the week and 
business has been too small to indicate to what extent 
foreign exporters are likely to exploit the market in the near 
future should the import duties remain unaltered. The 
controlled rates applicable to the district are upheld 
£8 12s. for small bars, £9 7s. for hoops and strip (1 to 4-ton 
lots in each case), and £5 10s. for soft billets for lots of 
500 tons. The demand for sheet bars has been slow. The 
iron and steel industry in South Wales is back to normal, 
and with manufacturers well booked prices are firmly 
maintained. The heavy steel works maintain a fair rate 
of activity and this will continue for some months to come 
on good forward bookings. Semis were bought somewhat 
sparingly and consumers appear to be confining their 
purchases to small lots for immediate needs. At the higher 
level of quotations for tin-plates a fair business was 
reported and the works are operating at about 654 per 
cent. of capacity. 


Lead and Spelter. 


Prices in the lead market have been maintained 
during the week. In this country the demand from con- 
sumers has been fair, and it is expected that the require- 
ments of the battery makers will absorb considerable 
quantities in the near future. The declaration of a parcel 
of Mexican lead did not adversely affect the market, and 
the tone remained firm in spite of the continued shortage 
of Empire metal. The position on the Continent shows 
no improvement. Business with Germany is limited owing 
to the control exercised over imports, and the demand 
from other countries abroad has been insignificant. In 
the United States production continues to increase, and 
stocks now represent a considerable tonnage, probably 
because of the good prices which have been secured 
for silver. At the moment, no revival in the demand seems 
likely, and the position is not clear.... In the spelter 
market prices have shown a slight improvement on 
balance, and the undertone remains firm. No material 
change in the position has taken place on the week. 
The demand in this country has been well maintained 
considering the time of the year, and the technical position 
seems sound. As the price is low there is little induce- 
ment to sell, and no heavy liquidation is considered likely. 
The shortage of Empire spelter has resulted in high 
premiums on duty-free metal for early delivery. 


Copper and Tin. 


Conditions in the standard copper market have 
been somewhat irregular; price fluctuations have not 
been wide and values show little change on balance. On 
the publication of the United States silver nationalisation 
order the market became firmer, but in face of a fair 
amount of selling and liquidation, buyers showed some 
reserve and prices gradually receded to £29 for the three 
months’ position. The demand continues quiet and no 
sustained recovery seems likely at present. Although 
less cheap American copper has been offered in Europe, 
there is a steady tendency for production outside America 
to increase, particularly in Canada and Africa, where, it 
is understood, producers are fully sold. In the United 
States, although the code authority has arranged sales 
quotas for the chief producers and the Custom smelters, 
production is unrestricted, and some concerns have con- 
siderable stocks of metal. Most of the manufacturers 
have pledged themselves to purchase only Blue Eagle 
copper, and altogether sixty-three copper consuming com- 
panies have signed purchasing agreements. . . The 
announcement that the International Tin Committee had 
agreed to reduce the quota for the period from October Ist 
to December 31st by 10 per cent. to 40 per cent. of the 
standard tonnages was immediately reflected in improved 
values. Prices advanced to £231 5s. for three months’ tin, 
but afterwards they receded on profit taking, and some of 
the increase was lost. This reduction in the quota is 
expected to offset the recent fall in consumption. The 
increase in stocks at the close of last month no doubt 
influenced the decision arrived at by the Committee, and 
also the fact that most of the signatory countries had 
exported less than usual. It is understood that the Dutch 
East Indies only have exported their full quota, the total 
being estimated at about 2200 tons less than the authorised 
exports. The immediate outlook is uncertain and much 
depends upon developments in the United States. 


The Continental Steel Cartel. 


At the recent meeting of the Continental Steel 
Cartel it is understood that an agreement in principle was 
reached regarding the inclusion of the Czecho-Slovakian 
steel industry in the Continental sales organisations for 
thick and medium plates and universal iron. It is reported 
that the Austrian industry has also expressed a desire to 
come to an understanding with the Cartel for the export 
of similar products. Czecho-Slovakia and Austria were 
originally represented in the Central European Group in 
the old Steel Cartel, replaced a year ago by the new 
organisation which was established for a period of five 
years. In Germany there is still talk of the British industry 
joining the Continental Steel Cartel, but the general 
opinion is that there is little hope of this taking place. 
Should an agreement be entered into with Great Britain 
the general opinion is that exports to the international 
markets should be regulated and import quotas granted 
to the Continental producers for the British market. 
According to reports from Essen, there is no prospect of 
the originally contemplated international sales organisa- 
tion for thin plate being formed within the Cartel. The 
principal difficulty is understood to be agreement on 
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Current Prices for Metals and Fuels. 
Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Steelmakers : joists, 22s. 6d.: plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 
PIG sr STEEL (continued) NON-FERROUS METALS. 
ome. Export. Home. Export. - : 
(D/d Teesside Area) ° Giaseow anp District— 2s. a. £ “a d. Oficial Prince, Anguet ith 
N.E. Coast— £s. d. £ 8. d. Angles s 7 6. 7+ 3, 
Hematite Mirzd Nos... 3 8 0.. x Die Toes. . as ae 8 76 Cash.. .. .. £28 7 6to £28 10 ¥ 
No. 1 > RBs | Bs. 3.0 6 Joists 8.35.6... 7726 Three months .. £28 16 Sto £28 17 6 
Cleveland— (D d Teesside Area) eee ae 812 6. 712 6 Electrolytic .. £31 10 Oto £32 0 4 
No. 1 ; snes $0 oo : 3 0 Rounds, 3in. and up Swi 6-.. GO Rue Best Selected Ingots, d/ d Bir- sot ed 
No. 3G. MB. ea ae al 2 6 » ‘under 3in. 812 0. 710 0 _ sees nA os a : : 
No. 4 Forge ‘ an oe Yee 217 0 Flats, 5in. and under hs ae 8 17 6 Sheets, Hot Hailed . . B Setagt 9 secon 
Basic (Less 8/- rebate) .. 3 7 6. + Plates, jin. fiese) 815 0. 715 0 Tubes, Solid Drawn (basis)... 94d. 94d. 
MIDLANDS— » Tein. . S97 @. 8 0 0 »  Brazed (basis) 94d. 94d. 
Staffs. — (Delivered to Black Country Station) ” tin. .. hs i 8 5 0 | Beass— 
North ee .- : = 4 we ” 4 o° ‘ i : : : 7 m Ingots, 70/30,d/d Birmingham £29 0 Oto £30 0 0 
” ” rge oe e 6 = o . . a. 
Basic (Less 5/~ rebate).. 312 6.. Boiler Plates . . 8 5 0 712 6 Sinn: Cali teniners ani wenn — 
Northampton— South Wates AREA-- 2 8.4. 6 wd > Brazed.. 103d. 103d. 
Voundry No.3 :: ww 3) 7 6 Angles oP 4€. 17 61Tr— 
Forge 3 2 6 Tees.. ad Oe =. 7 Cash . : . £229 15 Oto £229 17 6 
Derbyshire— Joists 815 0. 7 14 Three iiaias os . £229 15 Oto £229 17 6 
No.3Foundry .. .. 311 0.. Channels.. .. 812 6. 7:12 6 | Leap. £10 17 6to £11 3 9 
Dae 253.0% eee a 0), Rounds, 3in. oan up 9: 2.6% 8 7 6 Graves ‘ £13 13 Yto £13 16 3 
Pee a a oe under 3in. 9.33.0. 7 10 0 | Aluminium mnine (British) . £100 
Flats, 5in. and under 6.23: @:. 607-4 
Hematite, f.o.t. furnaces 3 i1 0 = : 
No. 1 Foundry, ditto “a ee eee Plates, jin. (basis) Si7 sé. 715 0 
No. 3 Foundry, ditto .. 310 0.. | si\ fella 9 26. 8 0 0 FUELS. 
Basic, d/d (Less 5/-rebate) 3 7 6 | ” fin. .. 97 6. 8 5 0 SCOTLAND. 
NW. Coase fein. .. 912 6. 8 10 0 | LanarKsHine— Export. 
(3.15 6 d/d Glasgow fin. .. 910 0. 8 5 0 (f.0.b. Grangemouth)—Navigation Unscreened 12/6 to 12/9 
Hematite Mixed Nos. .. 14 0 6 ,, | IRELAND-— BELFAST. Rest or IRELAND. eS Cagor—eE dt vate P 
\4 i Bieminghem | £8.00. £s.d ” > Splint 15/6 
} ‘Atigtee™ (ccs. ety et 8 15 0 | AYRSHIRE— 
MANUFACTURED IRON. | ‘Tees... 912 6. 915 0| (£0.b. Ports}—Steam 11/6 
Lancs.— Home. Export. Joists 90 0. 9 2  6¢] FreEsHrRE— 
£ os. d. £s. d. Channels. . 817 6. 9 0 0 (f.0.b. Methil or Burnt- 
Crown Bars = |) oe wee Rounds, 3in. oni up 912 6. 915 0 island)—Prime Steam .. 13/3 to 13/9 
Best Bars aie = aM Sa8s e. under 3in. > 23 @. 9 4 6 Unscreened Navigation 12/3 to 13 
S. Yorrs.— Plates, jin. (basis) S Gis... 9 2 6 | Loraians— 
Grown Bars .. .. .. 912 6. fein. .. ae ae 9 7 6] (f.0.b. Leith}—Hartley Prime. . 12/— to 12/6 
nt Cate oo ee oe * din. .. 910 0. 912 6 Secondary Steam .. a 11/6 to 11/9 
MrpLanps— fein... os SP REO. 917 6 
Crown Bars .. .. 915 0. Sis Sor | Chae 915 0 ENGLAND. 
Marked Bars (Staffs.) .. 12 0 0.. 
Nut and Bolt Bars 7 5 Oto? OTHER STEEL MATERIALS. YorKsHIRE, MANCHESTER — " 
a Export. B.S.Y. Hard Steams 17/6 to 20/6 
ScoTLanp— ae ee £6 a Furnace Coke 13/- to 17/6 
Coown Bar... .. ..< 942: 6 9 5 0 “ ats spay pee = ° 
Baki wi Sr Sur od eOmeohs 915 0 10-G. to 13-G., f.or, .. 9 0 0.. 8 15 © | NorTHUMBERLAND, NEWCASTLE 
14-G. to 20-G., d/d ost SEO, 9 0 0 Blyth Best ; 13/6 to 13/9 
NE. Goser— 21-G. to 24-G., d/d 10 10 0.. 9 5 0 » Second... 13/- 
Common Bars .. .. 912 6.. 815 0 25-G. to 27-G.,d/d .. 11 2 6 917 6 » Best Small .. 10/6 
Best Bars =... .. .. 10 2 6.. 915 0 The above home trade prices are for eon lots and over ; Unsoreened 12/— to 13/6 
Double Best Bars. 2g 10 12 Ene 10 0 0 | 2-ton and 4-ton lots, 10s per ton extra; and under 2-ton lots, Dia 
| 30s. per ton extra. base Gas. 14/8 
STEEL. Galvanised Corrugated Sheets, Basis 24-G. Foundry Coke 19 — to 22/6 
LONDON AND THE SouTH— Home. Export. Home. 2s. d. 
£ s. d. £m 4-tonlotsandup.. .. 13 0 0 Supreratp— , inland. 
Angles a” 776 ER rs in TY shh Best Hand-picked Branch .. 23/~ to 25/- 
Tees. . 9/39 )..@.... a ee Under 2 tons ye (abe South Yorkshire Best .. 20/- to 22/- 
Joists 817 6 776 Export : £16 12s. 6d. c.i.f. duty paid India. South Yorkshire Seconds .. 16/6 to 18; 
Channels. $15 0.. 712 6 » £11 5s. Od., f.0.b. other markets. Rough Slacks apr te SE 
Rounds, 3in. and up 910 0.. 8.7 6 » Scandinavian Markets free. Nutty Slacks Tf-to 8/6 
»» under 3in. 8 14 6 — Tin-plates. 
Flats, din. and under 8 14 6 i 2 © 20 by 14 basis f.o.b. Bristol Channel porte, 18 /~. CaRDIFF— SOUTH WALES. 
Plates, jin. (basis) G-2 Oi) c 115 0 Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. Steam Coals : 
= Sim! J 9 15 Orv. 8 0 0 | Billets. 2-8. dk Best Admiralty jouw ap 19/6 
» in. 910 0.. 8 5 0 Basic, Soft (25-41% C.) Huser ® Seconds .. .. . 19/— to 19/44 
an 915 0.. 810 0 » Medium vt 42% to 0-60%C.).. 617 6 Best Dry Large 18/9 to 19/3 
» din. 910 0.. 25-6 Hard (0-61% to 0-85% C.) 9 1G Ordinaries 18/3 to 18/6 
NortH-East Coast— £s.d Ea. da, = » (0-86% to 0-99% C B) Mire ne Smalls i 4 _ 
Angles 4s Senge: 776 ef » (1% C. and up) .817 6 Cargo Smalls ; hy to ’ 6 
se ee es. ea 8 7 6 Soft (up to 25% C.), 500tonsandup .. 5 10 0 Dry Nuts _ to ” Z 
Joiste 8150. 776 100 tons .. .515 0 Foundry Coke 24/- to res 
Channels. . . (ges 712 6 Rails, Heavy, 500-ton lots, f.o.t. 810 0 Furnace Coke. . 19/6 - 22/6 
Rounds, 3in. oni OD x BY F206 8 7 6 » Light, f.o.t... - 710 0 Patent Fuel ia 
” under 3in. 8 12 0 710 0 SwansEa— 
Plates, Zin. : Gu 8 .. 715 0 FERRO ALLOYS. Anthracite Coals : uae 
Gai 8. oer Ba 8 © © | Tungsten Metal Powder. 3) 3 per lb. Best Large .. 37/6 to 40/- 
jin. . he 9 Bie. 8 5 0 | Ferro Tungsten — per ib. Machine-made © ‘obbles. $1/- to 51)/- 
fein. d 910 0 810 0 . = Ton. Per Unit. Nuts 40/— to 50/- 
te gt eee cc ee A aes 8 5 0 | FerroChrome,4p.c.to6p.c.carbon £23 0 0 7/- Beans 26/-to ae 
bee Pte, te... .. 6 5 @.: 712 6 ls lB rah ee is ie: £21 12 6 7/- Peas -. ei. 9 Re] 
- : } 8 p.c. to 10 p.c. £2112 6 1/~ Rubbly Culm. . 10/- to 11/- 
MipLanps, AND LEEDS AND DistRictT— : 
rey ae Be Specially Refined .. Steam Coals : ; 
‘baie SS oy ghar es : Max. 2 p.c. carbon £36 0 0 bh /- Large 18/— to 20/6 
i a a ae AS Mei hat. 876 ” »  lLp.c. carbon £38 15 0 12/- Nuts 18/6 to 22/6 
Foca 815 0 796 » 09-°70p.c.carbon £42 0 0 12/6 Smalls 11/- to 13 
Channels. . , 812 6. 712 6| » carbon free 10d. per Ib. 3 : nem reve tae 229 - 
Ss 712 6 » 
; ees x Met stallic Chiodioem. 2/5 per lb. 
Rounds, 3in. and up oF .8 8 GO il aseclase. a t £10 15 Oh 
- under 3in. ease fe \-4ee | 710 0 ea es (per ee = wari FUEL OIL. 
Vista: ths. eid adie 812 0 bape » Silicon, 45 p.c. to 50 p.c. £13 0 Oscale 5/— p.u. eH ; 
» Ope. £18to £18 7 6 Inland consumption ; contracts in bulk. 
Plates, jin. (basis) 8 17 6 715 0 scale 6/- p.u. Exclusive of Government tax of ld. per gallon. 
~ig Stal ae) so : . : 8 ° 0 » Vanadium 13/8 per !b. lie Dinian Taabaliubion: Per Gallon. 
oe st! ica en eS 8 5 0 » Molybdenum , 5/6 per Ib. ‘ 
eaMs ti. 3 heh Se) RFE rs 810 0 » Titanium (carbon free) 9d. per lb. Furnace Oil (0-950 gravity) atd. 
oie Maree, ye 8 5 0| Nickel (per ton) £200 to £205 Diesel Oil - 
Boiler Plates, jin. SS O«. 7 12 6 | Ferro Cobalt 5/3d. per Ib. Manchester prices jd. per gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Mechanical Engineering. 


Reports upon different industries in the country 
are being drawn up for the Conseil National Economique, 
with a view to preparing plans for a settled economic 
policy, and amongst them is a report by Monsieur Corville, 
secretary of the Fédération de la Mécanique, upon the 
mechanical engineering industry, excluding motor car con- 
struction, which is dealt with in a separate report. The 
results of a census of the industry taken if 1931 have not 
yet been published, so. that Monsieur Corville is obliged 
to take the figures for 1926, showing that there were then 
about 5000 mechanical engineering workshops and factories 
in France. Only twenty of them employed more than 
a thousand men each, and less than a thousand works 
gave employment individually to more than a hundred 
hands. All the others were small shops. They are widely 
disseminated, particularly in the Paris district, in the 
Loire and Rhéne Departments around Lyons and Saint- 
Etienne, and in the eastern and northern Departments. 
The total number of men employed in the mechanical 
engineering industries in 1926 was 333,700, and a further 
300,000 found occupation in other metal-working trades. 
About 15,000 engineers from the State schools were 
employed in engineering works and factories, their 
number being probably largely increased by engineers 
from universities and private institutions. The state- 
ment that the figures of employment are now reduced 
by something like 25 per cent. may be taken as a moderate 
estimate. The statistics relating to turnovers of different 
branches of the industry in 1926 would be interesting if 
they did not bring into sombre relief the probable 
tigures at the present time. The turnover of railway 
rolling stock builders was 1200 million franes ; last year 
it fell to a fraction of that amount. 


Hydro-electric Plants. 


Electrical engineering is less effected by the 
slump than other industries because the national electri- 
fication scheme, though retarded by the financial string- 
ency, provides the industry with a certain amount of work, 
and with the allocation of 600 million frances out of the 
public works relief fund for rural electrification and the 
expenditure by the railway companies upon electrical 
equipment there is promise of more activity in the future. 
Meanwhile, a report by the Chambre Syndicale des Forces 
Hydrauliques is fairly encouraging, particularly in view 
of the progress of electric traction. Plans to be put in 


hand by the State and the Est railways will provide an | 


additional consumption of 150 million kWh a year, and on 
the Orleans Railway the work of electrification is pro- 
ceeding. The report states that during 1933 seven hydro- 
electric power stations capable of supplying 165 million 
kWh a year were put into service, and that during the 
present year six others will be completed with a capacity 
of 352 million kWh. The electrical supply is at present 
so largely in excess of requirements that there has been 
some hesitation in building new dams and laying down 
additional power plants, but as employment must be 
provided, and the demand for electrical energy may 
extend largely when conditions become normal, hydro- 
electric undertakings figure prominently in the programme 
of relief works. 


A Novel Miners’ Strike. 


About 85 per cent. of the miners in some colliery 
districts in the Nord and the Pas de Calais are Poles who 
were drafted into this country during the years following 


| phases of the two motors are connected to one another in series 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


DYNAMOS AND MOTORS. 


412,804. September 14th, 1933.—-ALTERNATING-CURRENT 
Moror Drives, The British Thomson-Houston Company, 
Lid., of Crown House, Aldwych, London, W.C.2. 

When two or more asynchronous motors are working in 
parallel through positive couplings and their transmission con- 
ditions differ from one another owing to more or less wear, the 
motors will be differently loaded. Drives of this kind are found, 
for example, in the textile and paper industries, where machines 
are driven by a number of asynchronous motors through belt 
drives or friction couplings. In vehicle drives also the motors 
are positively connected to one another through the wheel 
rims, so that with any deviations in the wheel diameter due to 
uneven wear different loading of the motors must occur. The 
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difference in the loading of the separate motors is determined 
by the amount of the deviation in the transmission conditions. 
According to the invention, the operation of such positively 
coupled motors is improved by subdividing the field windings 
of the motors and connecting the divided windings with the 
supply voltage partly in series and partly in parallel. For the 
sake of simplicity only one phase is indicated for each motor. 
Each phase of the motors A and B is divided into two parallel 
branches, namely, C D for the one motor and E F for the other 
motor. The winding branches D and F for the corresponding 


with the eupply. whilst the winding branches © and E are in 

parallel.—July 5th, 1934. 

412,948. January 4th, 1934.—Metuops or CooLine ELEc- 
TRICAL MACHINES, The British Thomson-Houston Company, 
Ltd., of Crown House, London, W.C.2. 

The machine to be ventilated in accordance with this 

invention is provided with a motor A driving the internal fan B 





the Armistice with a view to developing the coal mining 
industry. When the crisis became acute, and work slowed 
down and a greater individual output was obtained by 
the use of machinery, the French miners had to be kept 
in employment while contingents of Poles were sent back 
to their country. Those remaining began to feel resent- 
ment against the coalowners at the prospect of being 
obliged to leave in their turn, and when two of them were 
expelled from the country on the ground of Communist 
agitation, nearly 200 of their compatriots declared a strike 
on reaching the bottom of a pit in the Pas de Calais to 
begin their shift, and detained fifteen French miners who 
refused to jointhem. They blocked the cage at the bottom. 
They remained there thirty-eight hours in the hope 
that the expulsion order would be cancelled, and then, 
failing to get satisfaction, they capitulated. Many of the 
men with their families have been expelled. 


Shipbuilding Costs. 


At the annual meeting of the Chantiers et Ateliers 
de Saint-Nazaire (Penhoét), reference was made to the 
difficulties which French shipbuilders have to face in view 
of the wide margin of costs existing between gold and 
sterling countries. The owner has to buy his ships at 
international prices, and builders must necessarily regard 
the market from an international standpoint. This is a 
fundamental difficulty which no legislation has yet been 
able to overcome. The shipbuilding industry may benefit 
from the new law requiring owners who receive subsidies 
to build ships in France but there is the possibility that 
the additional cost of the ship will absorb the amount of 
subsidy paid to the owner. In making these statements 
the object of shipbuilders is obviously to show the neces- 
sity of legislation which will enable them to compete on 
favourable terms with foreign shipyards, but no prac- 
tical suggestion has yet been put forward that is likely to 
give them complete satisfaction. 


The ‘‘ Atlantique.”’ 


The British underwriters have paid to the 
Compagnie Sud-Atlantique the sum of a million pounds, 
to which must be added fifteen months’ interest, for the 
loss of the ‘‘ Atlantique,” which was burnt out in the 
Channel. They, nevertheless, maintain their appeal 
against the verdict of the Tribunal de Commerce de la 
Seine, on the ground that the ‘* Atlantique ’’ was not a 


and the external fan C. The internal fan B causes a circulation 
of air, as shown by the dotted arrows D, through a pipe FE into 
the interior of the machine, and then withdraws the air from the 
interior again, through a pipe F, so that a constant circulation 
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of the inner air is set up. The external fan C draws in fresh air, 
as shown by the arrows G in full line, and forces this fresh air 
over the casing cover for the machine, provided with ribs H, 
with the assistance of a guiding hood. The cooling device, 
according to the invention, is particularly advantageous for 
motors with wide speed variation or which are used for inter- 
mittent service, since it also ensures uninterrupted satisfactory 
cooling during the intervals in working of the machine. 
July 4th, 1934. 


TRANSFORMERS AND CONVERTERS. 


REGULATING TRANSFORMERS, 
Boveri et Cie., of Baden, 


412,846. November 28th, 1933.- 
Aktiengesellschaft Brown, 
Switzerland. 

The single-phase core transformer shown consists of two iron 
cores A and B connected together by two yokes C and D. The 
iron cores A and B carry the primary windings E and F and the 


the primary windings and the secondary windings a leakage 
bridge K and L with variable air gap M is inserted and the flux 
is diverted through the leakage bridge. Consequently the 
secondary winding is less strongly excited and produces a smaller 
voltage. The magnitude of the leakage flux is dependent on the 
reluctance of the leakage bridge or on the size of the air gap, 
since the iron cross section of the leakage bridge remains 
invariable. The reluctance of the leakage bridge reaches a 
minimum when the air gap in the leakage bridge is smallest and 
@ Maximum when it is greatest. It is thus made possible by 
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varying the air gap of the leakage bridge to obtain a completely 
continuous curve for the regulation in the desired range between 
maximum and minimum. In the case of welding the desired 
quiet and even burning of the are is obtained. The leakage 
bridge for the single-phase transformer is divided into two parts 
K and L, which, in order to form the air gap, are cut away 
obliquely at the surfaces facing one another and at the other 
ends are placed closely against the cores A and B. The sections 
of the leakage bridge may be relatively displaced by means of a 
spindle N with left and right-handed threads, so that a greater 
or smaller air space M is obtained.—July Sth, 1934. 


BATTERIES AND ACCUMULATORS. 


412,625. January 2nd, 1933.—DiAPHRAGMS AND SEPARATOR 
DIAPHRAGMS FOR ELECTRIC ACCUMULATORS, Compagnie 
Générale d’Electricité, of 54, Rue la Boetie, Paris, France. 

It is known to form porous bodies such as electrolytic dia- 
phragms by agglomerating fibrous and other porous material, 
such as glass wool, infusorial earth, silica gel, and so on, with 
porous rubber, the pores of which are of small dimensions. 

The subject of the invention is a separator diaphragm for 

accumulators constructed as a single member which is 

characterised by a diaphragm portion composed of porous 
material, glass wool, spun quartz, silica, or the like, agglomerated 
by porous rubber and a separator portion composed of porous 

rubber which may be provided with or without ribs. A 

and B denote the electrodes, C the diaphragm portion, and 

D the separator portion having ribs E. Such a diaphragm is 
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simply produced. Spun glass wool, for instance, is agglomerated 
by means of latex and the mixture is then vulcanised so as to 
transform the latex into porous rubber. The vulcanisation can 
be performed in moulds producing directly the required dia- 
phragm or the vulcanised material may be ultimately cut up 
into plates of the desired dimensions. The diaphragms thus 
prepared can be utilised directly in accumulators without 
necessitating any special eliminatory treatment, the rubber 
being practically unattackable by the electrolyte. The rubber 
merely acts to assure sufficient mechanical solidity to the glass 
wool and the pores in the rubber need not be of small 
dimensions. In place of glass wool, blue asbestos, spun quartz, 
silica in all its forms, &c., may be utilised. The porous partitions 
thus prepared, with or without ribs, are capable of utilisation 
alone between the accumulator plates, so that they serve at the 
same time as separators and diaphragms.—J uly 2nd, 1934. 


TELEGRAPHS AND TELEPHONES. 


412,796. August 30th, 1933.—INsULATED Enectric Con- 
DUCTORS FOR DEEP Sea SIGNALLING CABLES, Norddeutsech - 
Seekabelwerke Aktiengesellschaft, of Nordenham (Oldene 
burg), Germany. 

This invention relates to deep sea electric signalling cables, 
the conductors of which are surrounded with a solid non- 
compressible insulating layer of polystyrol. Polystyrol, which, 
owing to its good electrical properties, is especially suitable for 
the insulation of telephone conductors, cannot be used as a 
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closed layer on the conductor, since it is only slightly flexible 
and too brittle. As, however, it has now become possible to 
form polystyrol into bands and cords, it is proposed, accord- 
ing to this invention, to wind strands of polystyrol on the con- 
ductor with the adjacent turns abutting against each other, 
their cross section being such that the air gaps between them 
are reduced to a minimum. The cords or bands may, for 
instance, have a square or trapezoidal cross section. One 
method of carrying the invention into effect is shown. The 











total loss and that the ship can be repaired and fitted out 
in Great Britain at less than the amount claimed. 





secondary windings G and H. If voltage is applied to the trans- 
former, the flux runs in the direction of the arrows J. Between 





conductor A is surrounded by a strand B of polystyrol of approxi- 
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mately square cross section, which is wound thereon in such a 
manner that a layer of polystyrol is obtained which is free of 
gaps. <A tape winding C is provided thereon, which consists of 
two flat bands of polystyrol. A water-tight gutta-percha 
covering D follows next, and is surrounded in a known manner by 
a layer of jute E, an armouring F of wires of circular cross section, 
and a layer of jute G. Instead of the tape winding C of poly- 
styrol, use may be made of metal bands serving as a return con- 
ductor. A number of insulated conductors according to the 
invention may be stranded together and the spaces between the 
conductors be filled by means of extruded strands of, for 
instance, gutta-percha or mixtures of polystyrol with gutta- 
percha and like substances, a water-tight sheathing being placed 
thereon in the usual way.—July 5th, 1934. 


MEASURING AND TESTING INSTRUMENTS. 


A LIQUID-LEVEL INDICATOR, 
West Didsbury, 


412,803. November 17th, 1933. 
J. E. G. Eurich, 2, Stratford-avenue, 
Manchester. 

For the purpose of indicating the level of liquid in an opaque 
receptacle, such as a storage battery, a glass device, shown at 
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A, is sealed into the lid. The lower end of this device is at approxi- 
mately the level of the liquid, and is formed with facets B B 
subtending an angle of 90 deg. The pairs of facets are at different 
levels. Light passing down the glass will be reflected by the 
facets, which are not submerged, but those below the liquid 
level will appear black when viewed from above.—July 5th, 1934. 


MINING MACHINERY. 


412,650. January 14th, 1933.—CoLLapsiBLeE Pit Props, The 
Darlington Rolling Mills Company, Ltd., Rise Carr Rolling 
Mills, Whessoe-road, Darlington; and R. L. Nisbet, 116, 
Links-road, Cullercoats, Northumberland. 

This pit prop is made of two pieces of rolled section A B, 
joined together by the fish-plates CC. The bolts D D can slide 
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in slotted bolt holes. Between the two sections of prop there is a 
wedge E, also of rolled section. When the prop is put in position 
the wedge is driven home until its flange F registers with the 
flanges of the prop and helps to stiffen it. When it is desired to 
withdraw the prop the wedge is pulled back by a Sylvester until 
the small flange G catches and heaves it out.—July 5th, 1934. 


LIGHTING AND HEATING. 


413,077. March 24th, 1933.—Tue UrinisaTion or SMALL Coan 
AND Coat Dust anp Sruiar Fvuets, J. 8. Hales, of the 
Fuel Research Station, Blackwall-lane, East Greenwich, 
London, 8.E.10. 

The object of this invention is to provide improved means 
whereby coal dust or small coal or similar fuel may be better 
utilised in heating appliances, for instance, open grates. Coal 
dust or similar fuel or material is placed in containers or coated 
or covered with material or materials which resist the action of 
heat for sufficient time to allow part or the whole contents of the 
container or covering to cake together and form a coherent or 
semi-coherent mass when heated or placed on a fire or in a stove 
or furnace. The further action of the fire then consumes or 
destroys the container or covering or this is done by poking, and 
the caked contents are then burnt. The containers or quantities 
ot materials to be coated or covered may be of any convenient 
size or shape. The containers may, for example, be made of thin 
sheet metal or foil with or without a coating or covering of 
other material or materials. A fabric or other covering material 
may be required to increase the strength of the container or 
covering, and the inventor has found aluminium foil with a 
suitable paper covering to be suitable.-—July 12th, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


412,817. October 13th, 1933.——Forcinc Macuines, A: 
Schneider, lla, Arnulfstrasse, Diisseldorf-Oberkassel ; and 
Eumuco Aktiengesellschaft fiir Maschinenbau, Leverkusen, 
Schlebusch I, Germany. 

This forging machine has more than one set of dies, to work on 
the work piece successively. Instead of the dies being arranged 





horizontally, as usual, they are set on an incline, which may have 
an angle of up to 20 deg. to the horizontal. In this way the 
force of gravity is used to help in moving the piece from one die 
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to another, The shifting mechanism is not described.—July 


5th, 1934. 


MISCELLANEOUS. 


412,614. December 31st, 1932.—Mercury Arc RECTIFIERS, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2, and Ewart Maurice 
Weaver, of 8, George-street, Rugby, Warwick. 

Apparatus is described in this specification for supplying 
current to the grids of grid-controlled mercury-are rectifiers, 
&e., for obtaining a phase shift of the grid voltage, and com- 
prising a peaking transformer having a saturated core on which, 
in addition to the primary and secondary windings, an additional 
winding is carried and excited from a D.C. source. The drawing 
diagrammatically illustrates the invention as applied to a six- 
anode rectifier. Six peaking transformers are shown, those 
supplying opposite phases being similarly connected, except 
that the primary windings are reversed. The primaries of the 
six transformers are connected symmetrically, two in parallel 
across each phase of a three-phase supply of suitable voltage 
in synchronism with the supply to the rectifier. There are two 
additional windings A and B on the saturating limb of each 
peaking transformer. Winding A is associated with the output 
of the rectifier and winding B is connected across an external 
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direct-eurrent supply C, and the current can be varied by means 
of a variable rheostat D, The peaks of voltage occur at the 
instant in the magnetic cyele at which the saturating core is 
unsaturated, and by varying the position of this by means of 
the direct-current flux a phase shift may be obtained. If the 
wave form of the applied voltage is sinusoidal, then for any 
movement of 30 deg. on either side of the normal position of 
the peak the phase shift is approximately proportional to the 
direct current applied to the additional windings. The phase 
shift may be. caused to vary with the output load condition of 
the rectifier in a non-linear manner—for example, by supplying 
the peaking transformer with an alternating current voltage 
of non-sinusoidal form, such as a peaked voltage contain- 
ing a third harmonic, or by inserting in series with the direct- 
current winding on the transformer a resistor, the resistance of 
which changes with current. In producing a flat com- 
pound characteristic between certain predetermined limits of 
load on the rectifier, it is necessary to prevent the grid 
voltage from shifting appreciably with load at loads above the 
maximum load for which flat compounding is required, and this 
result may be obtained by various methods.-July 2nd, 1934. 


412,801. September 12th, 1933.—Batn Mitt Lininaos, F. B. 
Dehn, 103, Kingsway, London, W.C.2. 
This invention is concerned with the lining of ball grinding 
mills, Inside the shell A of the mill there is welded a series of 
longitudinal channel sections BB. These channels serve as 
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anchorages for the lining, or wearing, pieces C, C. The lining 
pieces are held in place by keys D, which are driven into curved 
keyways in their flanges. The arrangement is such that the 
lining piece can be worn away right down to the anchoring 
channel without the keyway effect being impaired.—July 5th, 
1934. 





412,712. March 16th, 1933,—MzEans ror Supporting Exvectric 
Conpvorors, Callendar’s Cable and Construction Company, 
Ltd., of Hamilton House, Victoria Embankment, London, 
E.C.4, and Arthur Paré Brown, also of Hamilton House, 
Victoria Embankment, London, E.C.4. 

The electric conductor-supporting device shown comprises a 
base A and a U-shaped clamping member B, both formed of insu 
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lating material, which fit together so as to clamp a conductor © 
between them, the clamping being effected by means of a bolt 
D with a hook end E, which serves to draw the two parts A 
and B together, and to fix them in position on the surface of a 
wood pole F. The base A is provided with an aperture in which 
the U-shaped member B can slide, and which serves also to 
accommodate the shank of the hook bolt D.—-July 5th, 1934. 


413,202. December Lith, 1933.—Merrcoury VApourR RECTIFIERS, 
The British Thomson-Houston Company, Lid., of Crown 
House, Aldwych, London, W.C.2. 

In the operation of mercury vapour rectifiers, especially on 
railway vehicles, difficulties are often met with because under the 
influence of jerks and shaking the mercury of the cathode splashes 
about in the rectifier, and if drops of mercury reach the anodes 
it may cause back ignition. Furthermore, a conducting part of 
the cathode may become detached and may lead to the starting 
of the are at this part and to its becoming soon disturbed. 

For avoiding the disadvantages mentioned, according to the 

invention, in a mercury vapour rectifier, the cathode vessel and 

the mercury contained therein are set and maintained during 
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operation in relative rotation. The liquid is thus prevented from 
splashing owing to shocks into contact with the anodes. Con- 
veniently the rotary movement is effected by a magnetic rotary 
field, and the cathode container has a turned in upper edge to 
assist in preventing a splashing out of the liquid. A is a lami- 
nated iron body of a rotary field winding B, which surrounds 
the part C of the rectifier vessel containing the mercury, ?.¢., 
cathode container. In the case of rectifiers with metal casings, 
the cathode container C consists of non-magnetic material, pre 
ferably insulating material. The cathode container is provided 
with a turned-over edge D, The mercury is shown in the position 
it assumes as a result of the rotary movement. The two current 
leads for the cathode are shown at E.—July 12th, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Fripay, Aueust 3lst, To SUNDAY, SEPTEMBER 9TH. 

Inst. or Gas ENGINEERS.—Visit to Second International Gas 
Conference, Ziirich and Swiss Tour. For papers and reports, 
see page 97. 

Monpbay, SEPTEMBER 3RD, TO THURSDAY, SEPTEMBER 6TH. 

Inst. oF Merats.—Annual Autumn Meeting, Manchester. 
For programme, see page 61, July 20th. 
Monpay, SEPTEMBER 10TH, TO THURSDAY, SEPTEMBER L3TH. 

Tron AND Steet Inst.—Autumn meeting in Belgium and 
Luxemburg. For programme see page 169. 

Frmpay, SEPTEMBER 21st, TO SUNDAY, SEPTEMBER 23RD. 

Women’s ENGINEERING Soc.—Twelfth Annual Conference of 
Women Engineers to be held at Norwich. 

Fripay To Monpay, SEPTEMBER 2lst TO SEPTEMBER 24TH. 

Assoc. or SpeciAL LIBRARIES AND INFORMATION BUREAUX. 
—Oxford. Programme, see page 10, July 6th. 








F.B.I. Mission To MaNcuoukvo.---The Federation of British 
Industries has decided to send an industrial mission in the 
immediate future to Manchoukuo, for the purpose of studying 
conditions in that country and of ascertaining whether British 
industry can co-operate with local interests in its development. 
The mission will also pay a short visit of courtesy and goodwill 
to Japan, with the object of establishing friendly contact with 
the representative organisations of Japanese industry and com- 
merce. The mission will be composed of the following members : 
Colonel Lord Barnby, Past President of the Federation of 
British Industries; Sir Charles Seligman, senior director of 
Seligman Brothers, Ltd., bankers ; vice-chairman, Commercial 
Union Assurance Company ; director, National Discount Com- 
pany; Mr. Guy Locock, Director of the Federation of British 
Industries ; Mr. Julian Piggott, representing the British Iron 


and Steel Federation. 
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Passing of an Old Engine. 


Ir is always a matter for some regret when we learn 
of the scrapping, albeit inevitable, of a fine old engine, 
but it is more so when the engine is one of the last of 
its race, as in the case of the Westfield engine at 
Rawmarsh, near Rotherham, within half a mile of 
the Parkgate Iron and Steel Company’s works. The 
engine pumped on the Barnsley Seam workings of the 
Earl Fitzwilliam’s Collieries, but has been out of 
service since 1926, when it was taken over by the 
South Yorkshire Pumping Association and elec- 
trically driven pumps were installed. The date on the 
engine is 1823, but no record has been kept of who 
were the makers and where it was built, but quite 
possibly they were Messrs. Walker, of Rotherham. 
There is a local belief that the engine worked prior to 
1820 at Garrowtree Pit, Kimberworth, near Rother- 
ham, but at how much earlier a date tradition does 
not say. This would, however, to some extent lessen 
the anomaly of the construction of an atmospheric 
engine so long after the expiration in 1800 of Watt’s 
patent for the separate condenser. The engine was 
indicated in 1918 by Mr. G. T. Newbould, who found 
that the M.E.P. was 8-6 and the coal consumption 
18 lb. per water H.P., both high figures for this type 
of engine. The valve gear and many other details 
possessed great interest, and we would refer those of 
our readers who are interested to Mr. Newbould’s 
paper, “ Proc.,”’ Inst, Min. Eng., XXIV, pages 167— 
192, for further particulars. It is a pleasure to be 
able to state that the old Elsecar engine 5 miles away 
on the same seam is still in working order, and must 
now be the only atmospheric engine so circumstanced 
in this or any other country. 


The Late Mr. Charles J. G. MacGuckin. 


ENGINEERING and legal circles alike have suffered 
a severe loss in the death of Mr. Charles John Graham 
MacGuckin, M. Inst. C.E., M.I. Mech. E., Barrister- 
at-Law, of 4, Temple-gardens, Middle Temple, which 
occurred at a London nursing home on Friday, 
August 17th. Mr. MacGuckin was only fifty years 
of age, and after a successful managerial career 
in the armament industry it seemed likely that equal 
success awaited him at the Bar had he only been 
spared to develop the forensic ability with which 
he was undoubtedly endowed. He was born in 
freland and received his education at St. Mary’s 
College, Dundalk, after which he entered the Elswick 
Works of Sir W. G. Armstrong, Whitworth and Co., 
Ltd., as an ordinary apprentice in 1900. His pre-war 
work with the late Sir Andrew Nobel, which was 
connected with the improvement of the sighting gear 
for large naval guns, eminently fitted him for the work 
he undertook during the war, when, under the direc- 
tion of Sir Glynn West and the late Sir Percy Girouard, 
he was eventually entrusted with the management 
of the whole of the ammunition undertakings of the 
firm. In addition to controlling some 25,000 opera- 
tives in the various English and Scottish works of 
Sir W. G. Armstrong, Whitworth and Co., Ltd., he 
found time to devote his energies to the improvement 
of armour-piercing shells and the design and manu- 
facture of base fuses. In 1922 he became general 
manager of the Armstrong-Whitworth Openshaw 
Works, Manchester, and seven years later he was 
appointed the general manager of both the Elswick 
and Openshaw works. In 1929 Mr. MacGuckin 
spent some time in Glasgow as managing director of 
William Beardmore and Co.’s Parkhead Works, from 
which position he retired in 1930 to take up legal 
work. He had always an inclination for the law, and 
already in 1926 he had been called to the Bar and was a 
member of the Middle Temple and Gray’s Inn. In 1930 
he acted as a junior to Sir Arthur Colefax, K.B.E., a 
recognised authority on patent and trade mark law, 
and soon established himself in a branch of the legal 
profession in which his engineering knowledge 
showed itself to be a pronounced advantage. Unfor- 
tunately in January, 1933, he was stricken by an 
illness from which he never recovered, and his death 
at such an early age is to be greatly regretted. 


The Cauvery Mettur Dam. 


On Tuesday, August 21st, the new Cauvery Mettur 
Dam across the river Cauvery, in South India, was 
officially opened by Sir George Stanley, the Governor 
of Madras. Although preliminary studies and com- 
putations were started in 1910, it was not until 
fourteen years later that the work was actually 
begun, in anticipation of the formal sanction of the 
Secretary of State, which was given in March, 1925. 
At that time it was expected that the completion of 
the dam would occupy ten years. The dam has a 
length of 5300ft., a height above the average bed 
level of the river of 176ft., and a maximum height 
above the deepest foundations of about 214ft. Over 
54 million cubic feet of masonry have been used in 
its construction. The new dam has been designed to 
deal with a full water spread of 59-25 square miles 
at full reservoir level, giving an effective reservoir 


capacity of 93,500 million cubic feet, which will be 
available for electric power generation and for.irriga- 
tion purposes. The Tanjore area to be newly irri- 
gated amounts to no less than 301,000 acres. The 
original estimated cost for the construction of the 
dam and its auxiliary works was £4,080,000. There 
are four culverts in the dam, which have outlets 
102in. in diameter, and bifurcated rectangular 
inlets. The control equipment, such as the sluices, is 
of Glenfield design. In the building of the dam use 
was made of two special towers for mixing, hoisting, 
and distributing concrete, which were designed and 
supplied by Stothert and Pitt, Ltd., while other 
important plant included the Hadfield crushing and 
screening plant and Ruston-Bucyrus excavating 
machinery. In his address before the opening of the 
dam Sir George Stanley spoke in terms of high praise 
of the Public Works Department and its engineer 
officers. He announced that His Majesty the King 
had conferred the honour of knighthood upon Mr. 
C. T. Mullings, of the Indian Service of Engineers 
(Retired), who was chief engineer of the project from 
1927 to 1931. Sir Archibald Campbell, the Revenue 
Member, emphasised the value of the project from the 
irrigation and power production point of view, and 
paid a high tribute to the work which had been done 
by Sir C. P. Ramaswamy Iyer, Colonel R. H. Ellis, 
Mr. C. T. Mullings, and Mr. Vincent Hart, the present 
engineer-in-chief of the Cauvery Mettur project. The 
new dam and reservoir will be know: as the Stanley 
Dam. 


British Aircraft in Denmark. 


Tue International Aircraft Exhibition which 
opened in Copenhagen on Friday, August 17th, and 
which will remain open until September 2nd, is note- 
worthy on account of the large British section, which 
has been organised by the Society of British Aircraft 
Constructors. The section fills about one-third of the 
floor space in the Forum exhibition building, in 
addition to which several British aeroplanes will be 
available for demonstration flights at the Kastrup 
aerodrome. Altogether, some twenty-eight firms 
manufacturing aircraft, aero-engines, instruments, 
and accessories are taking part in the exhibition. The 
military machines include an Armstrong-Whitworth 
Scimitar single-seater fighter and a Blackburn 
torpedo spotter and reconnaissance biplane. The 
aircraft firms include, besides the two above men- 
tioned, A. V. Roe and Co., Ltd.; the De Havilland 
Aircraft Company, Ltd.; E. W. Percival ; Airspeed, 
Ltd.; the Fairey Aviation Company, Ltd.; Hawker 
Aircraft, Ltd.; the Gloster Aircraft Company, Ltd.; 
Short Brothers, Ltd.; the Bristol Aeroplane Com- 
pany, Ltd.; and Vickers (Aviation), Ltd. Nine 
different types of British-built aero-engines are on 
view, including exhibits arranged by Armstrong- 
Siddeley Motors, Ltd.; the Bristol Aeroplane Com- 
pany, Ltd.; the Cirrus-Hermes Engineering Company, 
Ltd.; the De Havilland Aircraft Company, Ltd.; 
D. Napier and Son, Ltd.; and Rolls Royce, Ltd. 


New Motor Coasting Vessels. 


Last week the new motor coaster ‘* Carrick Coast,” 
which has been built by Ardrossan Dockyard, Ltd., 
for the service of Coast Lines, Ltd., underwent 
successful trials. She is generally similar to the 
‘* Fife Coast,” recently completed, but embodies in 
her construction several improvements. On _ her 
loaded trial a speed of 10} knots was obtained. The 
ship is of the raised quarterdeck type and is designed 
to carry 450 tons of cargo. Her overall length is 
135ft., with a 25ft. beam, and a depth moulded to the 
upper deck of 10ft. 3in. The propelling machinery 
comprises a single-screw arrangement of Atlas-Polar 
engines having a designed output of 500 B.H.P. at 
220 r.p.m. under normal service conditions. Rapid 
handling of the cargo is assured by electric winches, 
supplied by the Sunderland Forge Company, Ltd., 
while manceuvring is aided by the provision of an 
electric capstan aft, which was supplied by the Clyde 
Crane and Engineering Company, Ltd. The satis- 
faction of the owners with the two coastal motor 
vessels recently delivered is shown by the placing 
with the same builders of an order for the largest 
passenger and cargo motor vessel yet built for coastal 
work in Great‘Britain. The order for this vessel was 
placed last week, and she will have a length of 250ft. 
Delivery is to be made in the spring of next year, so 
that the new ship will be commissioned in time to 
deal with the summer passenger trade. In July 
Henry Robb and Co., Ltd., of Leith, delivered the 
“* Atlantic Coast,’’ a 123-knot motor ship of 1400 tons 
deadweight carrying capacity, propelled by 1250 
B.H.P. twin-screw Atlas-Polar engines running at 
220 r.p.m. This ship is a sister to the “ British 
Coast,” completed by the same builders earlier in the 
year. 


William Beardmore and Co., Ltd. 


Ir is officially announced that, by arrangement 
with National Shipbuilders Security, Ltd., Wm. 
Beardmore and Co., Ltd., will cease to build main 
propelling machinery for ships when their present 
contracts at -Dalmuir have been completed towards 
the end of next year. This arrangement, it is further 








stated, does not in any way affect the other industries 





which are still to be carried on in the company’s 
establishment at Dalmuir—the manufacture of high- 
speed Diesel engines, Bauer-Wach exhaust turbines, 
Vulcan clutches, Caprotti valve gear for locomotive 


and marine purposes, and general engineering 
specialities. A possibility of some such arrangement 
being made was indicated by the remarks of Mr. H. A. 
Reincke, the chairman and managing director of the 
company, at the annual general meeting held in 
London at the end of April. Mr. Reinecke then said 
that the board had arrived at the definite conclusion 
that it was unwise to exhaust the resources of the 
company in endeavouring to convert unremunerative " 
departments into profit-earning branches of the 
company’s business, when those resources could be 
better employed in stimulating and expanding the 
activities of Parkhead under improving conditions of 
trade and industry. Experience had showed, he 
said, that the future of the company mainly rested 
in Parkhead. It was then plainly the duty of the 
directors to remove from their path all obstacles 
which might frustrate the efforts to censolidate the 
improving position at those works. No department, 
Mr. Reincke continued, must be allowed to be a drain 
upon Parkhead, and departments which had proved 
themselves unable to earn a profit, or had been idle 
during recent years, should be disposed of wherever 
possible in order to strengthen the company by 
reducing its indebtedness. 


An Inland Air Mail Service. 


THE first inland air mail service in the British Isles 
was put into operation on Monday last, August 20th. 
It is being operated by Railway Air Services, Ltd., 
on behalf of the London, Midland and Scottish Rail- 
way Company, and runs between London (Croydon 
airport) and Glasgow, with intermediate calls at 
Birmingham, Manchester, and Belfast. The machines 
are scheduled to fly fast between Manchester and 
Belfast, but a supplementary service for the convey- 
ance of mails and freight only will be operated 
between Manchester, the Isle of Man, and Belfast. 
The present time-table for the London-Glasgow service 
is as follows :—Croydon, depart 3.10 p.m.; arrive 
Birmingham, 4 p.m.; depart, 4.5 p.m.; and arrive 
Manchester, 4.35 p.m.; depart Manchester, 4.50 p.m.; 
arrive Belfast, 6.20 p.m.; depart, 6.40 p.m.; and 
arrive Glasgow at 7.30 p.m. From Glasgow the 
departure is made in the morning, 9.15 a.m., 
arriving Belfast at 10.5 a.m., and leaving 20 minutes 
later. Manchester is reached at 11.55 a.m., and at 
12.10 p.m. departure is made for Birmingham, which 
is reached at 12.40 p.m. Leaving Birmingham at 
12.45 p.m., Croydon is reached at 1.35 p.m. The 
machines chosen for the service are DH 86 air liners, 
which have a cruising speed of 145 miles per hour. 
Four engines give an adequate margin of safety for 
the Irish Sea crossing. On Monday last the two air 
liners left Glasgow in a cloudburst, and with direc- 
tional wireless navigation only reached Belfast with 
difficulty. In crossing the Irish Sea to Manchester 
one machine received such a severe buffeting that the 
flight was cancelled, and the mails sent on to London 
by train. The new air mail service had to contend 
with unfavourable weather again on Tuesday, which 
caused a little delay in the Glasgow—London service. 
It is announced that the Post Office has already 
received a number of suggestions with regard to new 
inland mail services, and is also considering the offers 
of several operating companies for the transport of air 
mails. These offers are being dealt with by Group 
Captain W. H. Primrose, whose appointment as Air 
Mails Adviser to the Post Office was announced at the 
beginning of the month. 


The Pterodactyl V Aeroplane. 


A TWO-SEATER military aeroplane, which has been 
designed by Captain Taylor and constructed at the 
Westland Aircraft Works, Yeovil, is now undergoing 
preliminary trials. ,It is a new biplane version of the. 
earlier Pterodactyl, invented by Captain G. T. R. 
Hill—who has recently. been appointed to succeed 
Professor E. G. Coker in the Chair of Civil and 
Mechanical Engineering at University College, London. 
The machine is provisionally known as “ Ptero- 
dactyl V. It is claimed that the elimination of the 
tail and the after part of the fuselage greatly increases 
the field of view and the field of fire, both of which 
are important advantages from a military point of 
view. Both the pilot and the observer are seated in 
cockpits arranged behind the centre section of the 
upper planes, @ position which gives them an excellent 
outlook in all directions, while the zone of fire from 
the observer’s post at the end of the fuselage-nacelle 
extends above, below, and behind the aeroplane. 
The bottom plane is tapered towards the tips, but is 
not swept back like the top plane, and the whole of 
the structure is carefully stream-lined. Control at 
slow speeds is aided by Handley-Page automatic 
wing-tip slots, arranged in the top plane. The aero- 
plane is driven by a tractor air screw, fitted in the 
nose of the machine, the power unit being a Rolls 
Royce 600 H.P. Goshawk super-charged engine. 
The earlier Pterodactyl aeroplane was illustrated 
and described in our issue of January Ist, 1932, and 
it is of interest to record that the first experimental 
model of this bat-like machine, a monoplane, is now 
in the Science Museum at South Kensington. 
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The Surface Condenser. 


No. 


LTHOUGH the condenser is as old as the steam 
tA engine—for the earliest forms of that prime 
mover relied for their motive power on the fact that 
the condensation of steam within an enclosed space 
created a vacuum—it may be said of the surface 
type that its real development to a high state of 
efficiency had to wait upon the coming of the steam 
turbine. Improvements began to be made about 
1900, and finality has not yet been reached. 

Essentially, a surface condenser consists of a shell 
either of cast iron, or a built-up steel structure, 
into which the steam is passed and is condensed by 
contact with a nest of tubes maintained at a lower 
temperature than that of the steam by the circulation 
of cooling water. The shell is usually more or less 
circular or boat-shaped in cross section, and the tubes 
are laid along its length and supported at each end 
in a tube plate. Intermediate “sag” plates may 
support the tubes between the tube plates. A space 
beyond the tube plate at each end forms a water-box 
from which the cooling water can gain access to the 
interior of the tubes, or into which the water may 
emerge from the tubes. These water-boxes may be 
so divided as to force the cooling water to pass through 
the condenser once, twice, or several times. Steam 
from the exhaust of the prime mover usually enters 
the space around the exterior of the tubes from 
above, and the condensate is, of course, withdrawn 
from the bottom. The small proportion of air and 
incondensible gases that comes over with the steam 
is withdrawn by an air pump. 

With certain reservations the foregoing description 
of a modern plant could be made to do duty for a 
typical design of thirty years ago. Indeed, as far 
as a general description is concerned, it may be said 
that all surface condensers are the same, and that 
their design has not altered greatly since they were 
first developed. In the detail of interior arrange- 
ment, however, it is probable that the designs of 
the various manufacturers differ from each other 
more to-day than they ever did before the opening 
of the present century. Until about 1900, in fact, 
little attention had been directed towards the 
improvement of surface condensing plant, and it was 
usual for a consulting engineer merely to specify 
that the condenser for a certain installation should 
have so many square feet of cooling surface, his 
calculation being based upon the empirical assump- 
tion that so many pounds of steam could be. con- 
densed by every square foot per hour. Little heed 
was paid to possibilities of heat conservation. The 
significant coimcidence of dates suggests that it 
was the advent of the turbine which brought about 
a change of attitude. Much larger condensers began 
to be required than had ever been built before, and 
higher vacua became desirable. Manufacturers then 
discovered that if they founded their calculations 
on the results obtained with smaller plant the per- 
formances of their bigger productions did not accord 
with expectations, and the anomaly that by the 
removal of tubes and a consequent reduction of 
cooling surface the performance could be improved 
led them to put in hand ‘experimental researches 
whereby the reasons for the discrepancy and the 
anomaly might be discovered. Many years had to 
pass, however, before the old ‘“‘so many square 
feet per horse-power’”’ theory was discredited, and 
before it became the practice to specify the duty of 
the condenser and to leave the manufacturer to 
design it in any way that he considered fit. 

As a result of researches carried out before and 
since the war, cooling surfaces in condensers have 
been reduced from about 2 square feet per kilowatt 
to 1 square foot, and the pressure drop through the 
tube nest on the steam side between the steam 
inlet and the air suction branch has fallen from about 
lin. to one-half or one-third of that figure. At the 
same time the overall rate of heat transmission 
from steam to circulating water expressed in B.Th.U. 
per square foot per degree Fahrenheit per hour has, 
of course, risen very appreciably. 

In spite, however, of the amount of experimental 
work that has been done, and the great improve- 
ment that has been effected, it would be idle to suggest 
that any finality has been reached. Every manufac- 
turer, for instance, has his own opinion as to what 
constitutes the best tube plate arrangement; it is 
by no means settled whether it is most advantageous 
to withdraw the air from the top, the bottom, or 
the middle of the condenser, and experiments have 
demonstrated that the rates of heat transmission 
in different tubes of the same condenser. may vary 
enormously in relation to one another. Nor has it 
ever been satisfactorily explained how it is that, in 
modern regenerative condensers, the temperature 
of the condensate has frequently been found to be 
several degrees higher than that corresponding to 
the vacuum. 

With these points in view, therefore, it is the object 
of this series of articles to review present-day practice 
in the design of surface condensing plant, and to 
examine in what manner the designs and opinions 


1. 


of different manufacturers are opposed to one another. 
In addition, we have found on many occasions 
that there is among those who have seldom, or never, 
come into contact with the design or operation of 
condensing plant a certain lack of that interest an 
engineer should feel even in the fields of endeavour 
which he has not made specifically his own. This 
lack of interest can only be ascribed to a belief that 
there is nothing worthy of much attention in the 
design and operation of condensers, and it is our 
hope that these articles may do something to correct 
an erroneous impression which has, perhaps, been 
fostered by the great apparent importance of the 
boilers and turbines in a modern power plant; by 
the immobility of the condenser itself, and by the 
unimpressive appearance of its auxiliaries. 


CONDITION OF STEAM AT HiGH VAcuaA. 


Before entering upon a description of the various 
plants manufactured by the different makers, it may 
be both instructive and interesting to obtain a clear 
conception of what the functions of a surface con- 
denser are, of what limitations are imposed upon its 
design by external factors, and of the kind. of condi- 
tions that exist within it when it is in operation. 
For this purpose the steam tables provide an excellent 
starting point. In Table I there have been abstracted 
from Callendar’s steam tables a number of figures 
illustrating the condition of steam under low absolute 
pressures : 

TaBLe I.—Barometer 30 inches. 














Vacuum, Abs. Saturation Latent Volume, 
in. Hg. pressure, temp., heat, ft.3 /Ib. 
Ib./sq. in. | deg. Fah. | B.Th.U./lb. 

27-0 | 1-469 | 114-9 | 1025-8 | 231-9 
27-5 1-224 108-6 1029-2 | 275-4 
28-0 | 0-979 101-0 | 1033-3 339-8 
28-5 | 0-735 91-6 1038-3 445-2 
29:0 | 0-490 78-9 1045-1 | 653-0 
29-5 | 0-245 58-6 | 1055-8 1257-0 
29-6 | 0-196 52°5 | 1059-0 | = 1554-0 

' 





These figures demonstrate a point that is not always 
clear to those unused to condenser problems. In 
all large turbine installations to-day—and in the 
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FiG. 1—-VACUUM AND STEAM CONSUMPTION 


greater number of small ones as well—the steam 
arrives at the condenser in a wet condition. It 
follows, therefore, that, presuming air to be present 
only in very small quantity, as it usually is, the tem- 
perature of the steam may be deduced from a know- 
ledge of the vacuum. In fact, so closely and definitely 
are the vacuum and the temperature interrelated 
that it is common to compare a temperature with 
that corresponding to the vacuum. If in any part 
ofthe steam space of the condenser there is a dis- 
crepancy between the actual and the vacuum tem- 
perature, the amount of air present at that point 
can be deduced from Dalton’s Law of Partial 
Pressures. To take a definite example, suppose the 
vacuum to be 29in. and the temperature to be 75 deg. 
Fah. From Table I it will be seen that the ‘‘ vacuum ” 
temperature is 78-9 deg. Fah., so that there is a 
discrepancy of 3-9 deg. Fah. The temperature of 
the steam being 75 deg. Fah., it can be found from the 
steam tables that the corresponding vacuum must 
be 29-18in. of mercury, and, therefore, since the 
actual vacuum is 29in., air is exerting a pressure 
equal to 0-18in. of mercury. Knowing thus the tem- 
perature and pressure of the air, and knowing also 
by Dalton’s Law that it occupies the same volume 
as the steam, it is easy to calculate the weight of 
air per pound of steam. 





As the steam arrives in a wet condition it cannot 





be assumed that the figures of latent heat given in the 
fourth column truly represent, the amount of heat that 
must beremoved to condense it. For very rough 
estimates the good round figure 1000 B.Th.U. per 
pound may be used. But in fact, as the figures in 
Table II* will show, this number is very far from 
being correct. According to the original steam con- 
ditions and the size of the plant, the heat to be 
removed to condense 1 lb. of steam ranges from 
875-4 B.Th.U. to 967-25 B.Th.U., although in very 
small plants—200 to 500 kW—it may exceed 1000 
B.Th.U. 
Tasie II, 


| Heat rejected to circulat- 
| ing water, B.Th.U. per 
Steam conditions, | lb. of condensate. 
| Small plant. | Large plant. 
— -| > 





1400 lb. per square inch : 





800 deg. Fah., 29in. vacuum “ 912-47 | 877-10 
800 deg. Fah., 28in. vacuum 908 «37 875-40 
600 lb. per square inch : | | 
800 deg. Fah., 29in. vacuum 967-25 913-25 
800 deg. Fah., 28in. vacuum 965-65 | 914-15 
200 lb. per square inch : | 
550 deg. Fah., 29in. vacuum ..; 948-18 | 905-18 
550 deg. Fah., 28in. vacuum | 947-08 | 907-08 
150 lb. per square inch : } 
500 deg. Fah., 29in. vacuum 952-50 | 896-50 
950-90 | 899-94 


500 deg. Fah., 28in. vacuum 


The rapidity with which the volume of dry saturated 
steam per pound increases as the vacuum becomes 
greater may also be observed by a study of Table I, 
although it must be borne in mind that as the steam 
will be wet the actual volumes to be dealt with will 
be somewhat smaller than those shown. By the 
increase of vacuum from 28in. to 29in., for instance, 
the volume is nearly doubled, and a further increase 
of vacuum to 29-6in. more than doubles it again. 
Herein can be found the explanation of the fact that 
reciprocating engines seldom exhaust to high vacua. 
For in order to accommodate the great volume of the 
steam at these low pressures the dimensions of the 
engine become swollen out of all proportion to the 
extra power developed. In the turbine, however, it 
is @ matter of no insuperable difficulty to provide 
passages of ample area, and, since every increase in 
the vacuum to which the steam exhausts has a very 
considerable effect in reducing the consumption, it is, 
as far as the turbine itself is concerned, well worth 
while to design for the highest vacuum obtainable. + 
On the assumption that the actual heat converted 
into useful work varies proportionately with the heat 
drop available, the curves in Fig. 1 have been plotted 
to show the effect of changes of vacuum on the steam 
consumption. The full-line curve refers to a turbine 
taking steam at 200 lb. per square inch and 600 deg. 
Fah., and the other to a machine operating with steam 
at 1600 Ib. per square inch and 900 deg. Fah. In both 
cases the datum vacuum is assumed to be 29in. 
A drop of lin. in the vacuum, it will be observed, 
brings about an increase in the steam consumption 
of 8-7 per cent. in the one case and 5-5 per cent. in 
the other, while an increase of }in. results in reduc- 
tions of the steam consumption by 7 per cent. and 
5-0 per cent. respectively. 


LIMITATIONS OF VacuUM. 


But although from a thermal efficiency standpoint 
there are great advantages in designing a turbine to 
exhaust to the highest attainable vacuum, and 
although mechanically the difficulty of dealing with 
the very large volumes of steam can be overcome, 
many other factors have to bereckoned in the 
account, and usually these latter set a limit to the 
degree of vacuum it is desirable to obtain. This 
question covers too wide a field to be discussed at 
length in a series of articles which are intended to be 
largely descriptive, but some of the factors which 
have a direct bearing upon condenser design and 
operation may be mentioned. 

The vacuum obtainable in any particular installa- 
tion depends upon the outlet temperature of the 
cooling water, which itself is determined by the inlet 
temperature and the rate at which the water can be 
pumped through the tubes. Under ideal conditions 
the temperature of the outlet cooling water would 
be equal to that of the incoming steam; but in 
practice there is a difference of 3 deg. to 10 deg. Fah. 
between them. Bearing this interval in mind and 
referring again to Table I, it will beseen that to obtain a 
vacuum of, say, 29in. the outlet cooling water tempera- 
ture must not by much exceed 70 deg. Fah. Even in 
this country, in the summer, the temperature of many 
sources of water supply available for use will exceed 
this figure (even before passing through the tubes), 
so that automatically a limit is placed upon the 
vacuum obtainable. But even though the tempera- 
ture of the supply be considerably less than 70 deg. 
Fah., the question as to whether a vacuum of 29in. 
can be held depends upon the adequacy of the supply. 
An average steam consumption of 11 lb. per kWh 

* Taken from ‘‘Some Factors Influencing the Design of 
Surface Condensing Plant,” by H. L. Guy and E. V. Winstanley, 
Institution of Mechanical Engineers, 1934. 

+ Always presuming that the turbine is designed for the 
higher vacua. G. H. Clark, “‘ Proc.,”’ I,C.E., CCV, p. 445, dis- 
cusses limiting vacuum as applied to a particular turbine. 
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is by no means unusual in a modern power station. 
It will be seen from Table II that to condense each 

und of steam about 900 B.Th.U. must be trans- 
ferred to the cooling water. Thus for each kWh 
9900 B.Th.U. must be rejected from the steam to the 
cooling water. Assuming the temperature of the 
available supply of cooling water to be 55 deg. Fah., 
and that a vacuum of 29in. is to be held, the rise in 
temperature of the water must be limited to 15 deg. 
Fah. Then, to absorb 9900 B.Th.U. 6601b. or 
66 gallons of cooling water will be required for every 
kWh. Using this figure in connection with a power 
station generating 20,000 kW, it becomes clear that 
water must be circulated through the condensers at 
the rate of 1-32 million gallons per hour. The normal 
summer flow of the Severn at Worcester is less than 
ten times this amount, while the figure exceeds the 
corresponding flow of several of the less important 
rivers of this country. Thus, if the power station is 
not situated where the supplies of water are ample, 
the vacuum that can be held may be severely limited. 
Even, however, supposing that ample supplies of 
cold water are available, the degree of vacuum it may 
be desirable to adopt may be limited by economic 
considerations rather than those of thermal efficiency. 
Against the annual saving brought about by decreased 
steam consumption when exhausting to a high 
vacuum there must be balanced the extra capital 
cost and annual running costs of the pumping plant 
and piping necessary to accommodate the greatly 
increased flow of cooling water. The vacuum to be 
adopted in any specific instance, in fact, depends upon 
numerous factors, the influence of each of which must 
be carefully estimated before the final decision is made. 


CONDENSATE TEMPERATURE AND PRESSURE DRopP. 


The actual difference of temperature between the 
inlet steam and the outlet circulating water involves 
no direct wastage of heatt so long as the temperature 
of the condensate can be maintained at that corre- 
sponding to the vacuum. Thirty years ago a depres- 
sion of the condensate temperature of as much as 
20 deg. Fah. below that corresponding to the vacuum 
was by no means unusual, but in the modern regenera- 
tive surface condenser the ideal of coincidence is 
almost always attained. In the older type of con- 
denser two “‘ solid ”’ nests of tubes intervened between 
the turbine exhaust and the surface of the condensate, 
whereas in a modern condenser the arrangement of 
the tubes is such that large passages are left open 
along which the steam can flow to impinge directly 
on the condensate, thus ensuring that the tempera- 
ture of the latter shall be as high as possible. At the 
same time the arrangement is such that the pressure 
drop across the tube nests from the turbine exhaust 
to the surface of the condensate approximates to 
zero. A large proportion of the total cooling surface 

as much as 30 per cent. in some modern examples— 
is divided off from the rest to act as a cooler through 
which the air pump draws out the air that comes over 
with the steam. This cooler, by reducing the tem- 
perature of the air considerably below that in the 
rest of the condenser, expels from it much of the 
vapour with which the air pump would otherwise have 
to deal. On account of this efficient cooling the 
pressure drop across the air cooler may be as much as 
0-4in. As the quantity of air leaking into the con- 
denser increases this pressure drop may fall. In the 
interests of keeping the condenser dimensions as 
small as possible it is desirable that the average rate 
of heat transmission per square foot of cooling surface 
should be high. In comparatively recent years this 
rate has been nearly doubled. Condenser designers 
achieve the three objects of maintaining the con- 
densate temperature at that corresponding to the 
vacuum; of keeping the pressure drop across the 
main tube nests as near zero as possible; and of 
gaining a high average rate of heat transmission by 
different methods, all of which, as far as test results 
can show, seem equally effective. 


THE WATER SIDE. 


The velocity of flow of the circulating water 
through the tubes of a condenser has a very consider- 
able influence on the rate of heat transmission obtain- 
able. Roughly speaking, the rate of heat transmis- 
sion varies as the square root of the water velocity.§ 
For any given surface area the water velocity 
will be raised by lengthening the condenser and 
reducing the number of tubes, but obviously this 
practice cannot be carried too far. Instead, the 
water may be made to flow through the condenser in 
two or more passes, since in effect this practice is 
equivalent to doubling up upon itself a very long 
condenser. Since the rate of heat transmission 
obtainable is so very dependent upon the water 
velocity, it might be thought desirable that there 
should be a multiplicify of “ flows ” of the circulating 
water. But unfortunately the design of the circulat- 
ing water side of a condenser must be a compromise 
between two conflicting requirements. As against 





{ If the temperature of the steam could be reduced to that 
of the outlet cooling water there would, however, be an increase 
in the thermal efficiency. 


§ Orrok, ‘‘ Proc.,’’ Amer. Soc. Mech. Engineers, 1910, suggests 
that Kw varies as ,/ Vw, where Ky is the rate of heat trans- 
utission from tube to water, and V the water velocity. Hoeffer, 
Zeitschrift fiir das Gesamte Turbinenwesen, 1914, makes K vary 
as V°82, Other powers of V are suggested by other investi- 
gators. The square root, however, seems fairly generally 


the advantages of a reduction of size and first cost 
which follow upon an increase of the rate of heat 
transmission must be balanced the compensating dis- 
advantages that a high water velocity through the 
tubes demands a greater pumping power, so that this 
running cost may easily outbalance the saving in 
capital expenditure; and that it expedites corrosion 
and erosion of the tubes. With the object of reducing 
the necessary pumping power, the water boxes, and 
particularly the entry ends of the tubes, are frequently 
so designed as to minimise “‘ shock ”’ losses. 

Another matter of considerable importance on the 
water side is that access to the interior of the tubes 
shall be easy. He is, indeed, a fortunate power-house 





engineer who can claim that his circulating water is 
clean. Dirt or grease collecting on the interior of the 
tubes adversely affects the rate of heat transmission, 
with the result that the temperature difference 
between the steam and the outlet cooling water 
inereases. Then, either the vacuum must be allowed 
to drop or the quantity of cooling water flowing 
through the tubes must be increased. Since dirt 
will almost inevitably be deposited in the tubes, it 
behoves the condenser designer so to construct his 
product that as little time as possible will be wasted 
in removing the condenser water-box doors so that 
the tubes may be cleaned. 


(To be continued.) 








THE DEEP-WATER QUAY EXTENSIONS. 


HE scheme for the construction of the first deep- 
water quay at Cherbourg, which we described and 
illustrated in our last issues, envisaged the building of a 
similar mole and quay, 623m. long, parallel to it. 
The water space between the two quays is 230m. 
wide and is known as the “ Darse Transatlantique.” 
For convenience we shall refer to it in this description 








Cherbourg Harbour Works. 


No. 


(Concluded from page 154, August 17th.) 


Ill. 


southern end and working outwards towards the 
north. 


THE SECOND DEEP-WATER Quay. 


The design of the quay is similar in general outline 
to that of the first quay already described. The wail— 
Fig. 26—is formed by a line of reinforced concrete 
caissons, 6°20 m. wide, with a reinforced concrete . 
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as the deep-water basin. The inner or southern ends 
of these two quays will be joined together by another 
somewhat similar quay wall, known as the third quay, 
244 m. long, the ship berth in front of which will have 
a depth only slightly less than that provided at the 
first and second quays—see plan, Fig. 28. 

The contract for the second and third quays was 
placed with the Société Christiani et Nielsen, of 
Paris, in 1930. The scheme provides for the reclama- 
tion of the foreshore and bed of the harbour at the 
back of the new quays and eastward of the second 
mole as far as the Fort des Flamands—see plan, 
Fig. 27. The large reclaimed area on the east side 
of the Petite Rade will be utilised as an aviation 
ground. The filling of the reclaimed area and its pro- 
tection, on the sides not bounded by the new quays, 
by stone rubble is being carried out by the firm of con- 
tractors employed on the dredging of the deep-water 
basin and the approaches to it. It is expected that 
the dredging already carried out and contemplated 
will yield about 4} million cubic metres of soft spoil, 
which will be available for reclamation purposes. 
The surplus dredged material not required for the 
reclamation has been and will be utilised for the 
formation of an artificial strand in front of the Place 
Napoleon—plan, Fig. 27. 

Before actual construction work was begun on the 
second quay a considerable amount of dredging was 
carried out, the sand dredged being discharged behind 
a temporary cofferdam—seen in Figs. 28 and 32— 
parallel to the third or transverse quay to form the 
reclaimed land required to give access to the second 
mole. The contractors for the quay works began the 
building of the second quay as soon as the reclamation 
work had proceeded far enough to provide suitable 





accepted. 








access and accommodation, commencing at the 





SECOND DEEP WATER QUAY 


platform, supported by piles, covering the rubble 
stone talus at the back of the caissons. 

The procedure adopted by the contractors in carry- 
ing out the work is as follows :— 


(1) The bed of the harbour, consisting for the 
most part of sand overlying very soft clay, was 
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FiG. 26—-SECTION OF SECOND QUAY 


dredged down to level — 10-0 m. over the southern 
half of the quay site and to —12-0m. over the 
northern half. 

(2) The reinforced concrete caissons are placed in 
position by tugs and the necessary ballast to retain 
them in position previous to sinking is provided 
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by flooding some of the caisson compartments by 
means of valves provided for the purpose. 

(3) The sinking of the caissons down to hard 
rock, which is met with at levels between — 12-0 m. 
and -—15-0m., is done under compressed air. 
After sinking to the required depth the working 
chamber of each caisson is sealed with mass con- 
crete placed in compressed air. 

(4) The water ballast is pumped out of the 
caisson as soon as it has been sunk to the required 





depth, and replaced by mass concrete. The top 
edges of the caisson walls are always, in the case 


quay wall does not differ materially from that 
adopted for the first quay, but the method of earrying 
out the work is altogether different. 

In the case of the first quay at Cherbourg the filling 
of the mole and the piling which was to carry the 
platform had been carried out before the construction 
of a deep-water quay had been sanctioned and before 
dredging below the level of —5:0m. in the basin 
had been begun. In the case of the second quay, 
however, it was possible to proceed with the works 
without being tied by pre-existing construction and, 
incidentally, certain practical advantages, which 





berth near its entrance, employed for the building of 
the caissons for the first quay,* were made use of. 

To provide for the increased water pressure, which 
at its maximum is twice that imposed on the rein- 
forced concrete of the caissons in the first quay, the 
lower portions of the walls and bulkheads are stayed 
with reinforeed concrete struts, pre-cast and put in 
position in the middle of the cell walls by a crane. 

The increase in the height of the caissons necessi- 
tated the provision of two additional building berths 
as well as a jetty to carry the cranes and other plant 
required. The levels of the several building berths 
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FIG. 27—-GENERAL PLAN OF HARBOUR 


of the second quay wall, above the level of high 
water. 

(5) Joints between the caissons are filled with 
mass concrete deposited under water through 
pipes. 

(6) A facing of pre-cast artificial stone blocks 
resting on the ledge—seen in Figs. 25 and 31—at 
level + 2-0m. is constructed up to coping level on 
the outer face of the wall. This work is carried out 
under tidal conditions. 

(7) The ground at the back of the caissons is 
refilled with good sand up to level —4-0 m. 


(8) The reinforced concrete piles, 40cm. by 








FIG. 29—-PILE- DRIVING, SECOND QUAY 

40 cm., which carry the reinforced concrete plat- 
form at the back of the caissons, are driven from 
staging—-Fig. 29. The piles are about 20m. long 
and are driven to the rock. 

(9) The rubble stone talus at the back of the 
wall is then deposited and the filling of the mole 
with dredged material as far as the talus on the 
eastern face is proceeded with. 

(10) The reinforced concrete platform is formed 
by a slab with longitudinal and transverse beams 
above the slab, and is constructed after the com- 
pletion of the caisson work in front of it. 


resulted in economy of cost, were secured. Among 


these are :— 

(1) Compressed air working has been reduced to 
a minimum. 

(2) The horizontal unilateral pressure imposed 
on the caissons of the first quay in sinking, due to 
the presence of the existing mole mound, was 
avoided in the second quay. 

(3) It was possible to construct the reinforced 
concrete caissons sufficiently high to permit the 
pouring of mass concrete as filling at levels which 
are always above the level of high water. This was 
not possible in the case of the first quay, where the 


FiG. 28--DETAIL PLAN OF FIRST AND SECOND DEEP WATER QUAYS 


on which the respective stages of caisson fabrication 
were carried out are as follows :-— 
Below zero. 

m. 

1-0 

4-0 

7-0 
10-0 


Floor of temporary dry dock . - 
Bed of building berth at entrance to dry ‘dock 
Ditto, second building berth .. . 

Ditto, third building berth 

On account of the traffic over the caissons which is 

inevitable during the operation of sinking by com- 

pressed air, all the working shafts and air locks are 
placed on the same side of the caissons. The nineteen 
eaissons constructed for the second quay are 33m. 

long and 6-2 m. wide. The heights vary, Nos. 1 to 7 

















the second quay is therefore reduced to a minimum 

and is restricted to the building of the artificial 

stone facing and its concrete backing. 

(4) The construction of the reinforced concrete 
platform is simplified because of the more con- 
venient spacing of the piles supporting it. 

On the other hand, the fabrication of the caissons 
is made more complicated on account of their 
increased height, which results in increased water pres- 
sure on the walls and bulkheadsand increased draught. 

For the construction of these caissons the tempo- 





As we have already noted, the design of the second 


rary dry dock—Figs. 28 and 8 (ante)—and the building 


FiG. 30—-SINKING FIRST CAISSON FOR 


caissons had to be grounded at —5-0m. and sunk 
to —14-0m., a total sinking of 9m. Tide work in 











THE SECOND QUAY A 


being 19-0 m. high, Nos. 8 and 9, 19-5 m., and Nos. 10 
to 19, 21-0 m. high. 

Each caisson is constructed wii a shelf or ledge 
formed on the front face at a level which, when the 
caisson has been sunk to the intended depth, will be 
about + 2-0 m.—Fig. 25. This inset is 1 m. wide and 
upon it, after sinking, the face work of artificial stone 
blocks is built. Steel anchorage bars are built into 
the face wall of the caisson to form a bond with the 
masonry face. 

The various stages in the construction of a caisson, 
19 m. in height, are as follows :— 

dn the Dry Dock, Level —1-0m. 


C oncre ting 





* See page 129 ante. 
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of the caisson to a height of 8-5 m. in the same 
manner as described for the caissons of the first 
quay. Placing in position five tiers of struts. 

On the First Building Berth, Level —4-0m.— 
Placing of concrete ballast required for the stability 
of the caisson when floated away from the berth. 
Concreting of walls and bulkheads from 8-5 m. 
to 13-5 m. above the cutting edge. 


On the Second Building Berth, Level —7-0 m.— 





Placing of additional concrete ballast necessary 


clearly seen. On the other side of the jetty is a 
caisson resting on the third building berth, awaiting 
@ spring tide, when it will be sunk in its position on 
the line of the quay. 

The space between the first reclamation behind 
the future quay No. 3 and the first caisson of the 
second quay is spanned by a temporary trestle 
structure, seen in Fig. 32. In the same view is also 
seen in the distance the trestle work constructed for 
depositing the stone rubble, which will form the east 


cement and slag cement made by the Hagondange 
Works. 

At the end of July, 1933, the position of the works 
was as follows :—Out of the total of about 4} million 
cubic metres comprised in the dredging, about 
1,600,000 cubic metres remained to be excavated. 
The channel through the Petite Rade to the Trans- 
atlantic basin had been dredged over a minimum 
width of 300 m. to a level of —11-0m.; 433 lineal 
metres of caissons had been sunk in position in the 














Fic. 31—BUILDING THE 


for stability. Concreting of walls and bulkheads 
from 13-5 m. to 19-0 m. 

On the Third Building Berth, Level —10-0 m.— 
Final ballasting with concrete. The bulk of this 
concrete is placed in the cells at the ends of the 
caisson. 


From the third building berth the caisson is towed 
to the position on the site of the quay where it is to 
be sunk. Apart from minor variations the same 
sequence is followed in building the caissons of 
greater total height. Fig. 32 is a view of the tempo- 
rary jetty alongside of which are the second and 





MASONRY FACE OF SECOND QUAY 





Tyo lgipgepyv 


face of the second mole. In Fig. 30 are seen the four air 
locks on one of the caissons, which have been erected 
by means of the steel portal frames rising above the 
top of the caisson. 


The compressed air plant in the contractors’ 
work yard, which was used during the construction 
of the first quay, is also employed for supplying air 
for all compressed air work on the second quay 
(Fig. 28). The sinking of one caisson, including the 
sealing of the working chamber with concrete, usually 
occupies fourteen to eighteen days. Work is carried 
on day and night by three shifts, each shift including 

















FiG. 32—-SECOND DEEP WATER QUAY AND RECLAMATION 


third building berths. In the foreground is seen a 
part of the temporary cofferdam of steel sheet piling, 
which encloses part of the reclaimed area, and in 
the middle distance is seen caisson No. 1 in course of 
sinking. Portions of the jetties seen in the view, 
which are all of timber, are carried on piles, but some 
parts of these structures are supported by timber 
caissons or cribs, which, filled with granite rubble, 
are sunk and rest upon the rock of the harbour bed. 
On the left of the view is seen a caisson on the second 
building berth. The ledge upon which the facing 
wall of artificial stone will afterwards be built, is 








twelve men working in compressed air. The mass 
concrete for filling the caissons is mixed at the 
central concreting plant on the reclaimed .area, the 
lay-out of which will be clear by reference to Fig. 28. 
All concrete required for the construction and filling 
of the caissons is transported from the central 
station in wagons. The concrete is mixed in the 
same proportions as were adopted for the construction 
of the first quay, namely, 250 kilos. of cement per 
cubic metre for mass concrete, and 400 kilos. of 
cement per cubic metre for reinforced concrete. 


second deep-water quay, the quay wall had been 
completed for 300 m., and all the remaining caissons 
had been built ready for sinking. The driving 
of the piles to support the platform at the back of 
the walls was in progress, 350 m. of the rubble mound 
forming the eastern face of the mole had been com- 
pleted, and the filling of the mole with dredged 
material had begun. 


THe Turrp DEEP-WaATER Quay. 


The third deep-water quay, the construction of 
which is now in progress, will, as we have said, extend 
from the inner end of the No. 1 quay to the inner 
end of the No. 2 quay. It will be 244m. long. The 
details of the design for the caissons to be used in 
building this quay are not yet settled, but they will 
be 5m. wide, and the level of the foundations will 
be about —11-0m. 
Cost oF Works. 

All the works we have described have been carried 
out at the cost of the Cherbourg Chamber of Com- 
merce, assisted by a State grant. The total expendi- 
ture on the works will be approximately 230 millions 
of francs, made up as follows :— 

Million franes. 
Works executed before the commencement of the 


first deep-water quay, included in the Hersent 


contract of 1923 23 


First deep-water quay 43 
The Gare Maritime : 
Reinforced concrete work 14 
Artificial stone masonry, &c. 9 
Internal work in the buildings and miscellaneous 
works .. duit dake ok. 6 csr «alt «enelee 
ao ae 
Cranes and movable LEDE Ai bridges on the first 
quay 19 
Railway lines on 1 mole No. . and connections Ww ith 
the mainline railway . 3 
Construction of second and third quays now in 
progress, about : 54 
Dredging and reclamation works, about 49 
Total, about .. 230 


The project for the construction of ae quays 
was prepared by Monsieur Marcel Chalos, Ingénieur 
des Ponts et Chaussées, Monsieur Levavasseur 
being the architect for the buildings. The details 
of construction, including all the reinforced concrete 
work, were designed by the staff of Messrs. Christiani 
et Nielsen. Monsieur Aimable Lecocq, Ingénieur 
en Chief des Ponts et Chaussées, and Monsieur M. 
R. Fleury, Ingénieur des Ponts et Chaussées, are 
in charge of the port of Cherbourg, and to them and 
to Messrs. Christiani et Nielsen we are indebted 
for the use of the plans, photographs, and particulars 
upon which this description of the new works has 
been based. 








N oise. 


By A. H. DAVIS, DSc. 


No. II. 
(Concluded from page 167.) 
Ill. Toe AvRAL MEASUREMENT OF NOISE. 


The Method of Aural Measurements.—Since it is 
not yet possible to deduce accurately the loudness of 
a complex noise, even when its constituents are known, 
it is often almost compulsory to conduct some part of 
any study of noise by an aural method. Such methods 
involve a personal judgment, but are reliable within a 
few decibels. Moreover, very simple apparatus may 
be used, and aural measurements are often adequate 
themselves for the purpose in view. 

From the curves of Fig. 2 it is clear that the loud- 
ness of any pure note can be expressed as a number 
(in phon) by stating the intensity, in decibels above 
threshold, of an equally loud note of chosen standard 
frequency. In expressing the loudness of a complex 
sound or noise, it would appear desirable to conduct 
a direct experimental comparison with a note of 
standard pitch.? It has been mentioned earlier that 
observations of the masking or deafening effect of a 
noise upon the hearing of a note of standard pitch 
are sometimes used as a measure of the noise. 

A spectrum of the deafening effect of the noise can 
be obtained, if desired, by observing the masking 
effect of the noise on each of a series of notes in the 
audible range. 

Electrical Audiometers.—Various forms of appa- 
ratus are in use. In all forms a standard note is varied 
in strength until it is either just drowned by the noise 
or is judged to be equally loud. A comparison note 
is produced in a telephone earpiece by means of a 
buzzer or other device in association with suitable 


“2 When ‘the intensity of the equally loud ste standard note is 
n decibels above threshold, the noise itself will (in this article) 








The cement used is a mixture of artificial Portland 


be said to have a loudness of n phon. 
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electrical circuits. The magnitude of the current 
through the telephone, and thus the intensity of sound 
produced, may be varied by means of a calibrated 
potentiometer. With the telephone earpiece held to 
one ear the current is adjusted until the sound emitted 
is judged to be equal in loudness to the sound heard 
in the other ear. Alternatively, or, better still, in 
addition, the current is adjusted until the telephone 
note is just inaudible in the presence of the noise. 
The instruments are supplied so adjusted that zero 
reading corresponds to the average threshold of 
audibility for the note concerned. In some cases the 
telephone receiver is slightly “‘ offset *’ from the ear, 
and the noise enters the same ear as the standard note. 

A useful procedure in adjusting for equality of 
loudness is to adjust the telephone note first to be 
clearly too loud, then to be clearly not loud enough, 
and thus to approach the point at which the observer 
is equally “ aware ” of the noise and of the telephone 
note as they are sounding together. The writer 
regards two sounds as equally “loud ’’ when he is 
equally ‘‘ aware ” of them. Aural measurements are 
somewhat speculative when the noise fluctuates 
rapidly, because of the short time available for 
obtaining the match between the noise and the audio- 
meter tone. 

The sound output from the telephone earpiece may 
be calibrated in absolute units (A. H. Davis, Roy. 
Aero. Soc. J., 35, 675, 1931), to avoid the indefinite- 
ness of the human threshold of hearing. 

Tuning Fork Audiometer.—As a very convenient 
portable audiometer, it is possible to use a tuning 
fork.® The fork is struck in a standard manner and 
note is made of the time which elapses before the 
loudness of the fork, when placed as close to the ear 
as possible with the flat of the spring facing the 
auditory meatus, falls to the loudness of the observed 
noise. The total interval which elapses before the 
fork is masked by the noise is also taken for check 
purposes. Readings are facilitated in practice if, as 
the fork approaches the matching value, it is moved 
to and from the ear, so that it is alternately louder and 
softer than the noise. A particular fork used had a 
frequency of 640 vibrations per second, the intensity 
ot the note when first struck was about 90 decibels 
above the threshold, and the measured rate of decay 
was on an average about 1} decibels per second, a 
sunple relation which arose from the fact that the 
sensation-stimulus law of the ear and the law of decay 
of the fork are both practically logarithmic. It is 
important to realise that no very special precautions 
are necessary, in striking the fork, in order to attain 
a standard initial intensity correct to a decibel or so. 
In calibrating the fork the loudness may be compared, 
over @ very wide range, with that of a note of variable 
intensity in the telephone receiver of a calibrated 
audiometer. Calibrations of the rate of decay may 
also be effected by holding the fork near a recording 
microphone amplifier equipment, for experiment 
shows that the two methods give similar results. Over 
a restricted range, optical methods of calibration may 
be adopted. For everyday noises of various kinds 
an approximately average linear relation was found 
between “‘ equality ” values and ‘‘ masking ”’ results. 
By extrapolating this relation it was possible to use 
masking values alone in assessing noises which were 
louder than the fork, and the scale was thus extended 
to 110 db. phon above the threshold. The fork yielded 
results similar to those obtained by an audiometer of 
the same pitch. 

E. E. Free’ and R. H. Galt® have verified that 
tuning forks yield results similar to those obtained 
with other types of audiometer. In America sets of 
forks of frequency 128, 256, 512, and-1024 cycles per 
second are now made at the Riverbank Laboratories 
for noise measurements on the lines of the writer’s 
experiments. E. Z. Stowell® has described some 
work carried out with an elaborated tuning fork 
audiometer ; but simplicity and easy portability are, 
of course, lost by elaborations often without gain in 
usefulness. 

The table on this page presents a series of noise 
measurements made in England by the writer, either 
by means of a tuning fork of frequency 640 cycles per 
second or by means of an audiometer of the same 
pitch. The threshold of audibility was taken to be 
at a pressure of 1 millidyne per square centimetre, as 
set up in an artificial ear canal. 


IV. THE INVESTIGATION AND SUPPRESSION OF NOISE. 

Some Principles of Noise Investigation.—In connec- 
tion with the suppression of noise at its source it 
must be realised that if several sources of different 
loudness exist together, no appreciable improvement 
can be attained by suppressing any but the loudest.” 
When that is reduced, the next loudest dominates, 
and must be suppressed in turn. A useful procedure 
in noise investigation is therefore to ascertain which 
causes are responsible for the loudest components 
of the noise under study. 

In some cases, particularly where sources of noise 





3 A. H. Davis, Nature, 125, 48, 1930; Phys. Soc. discussion on 
Audition, page 82, 1931. The latter of these papers gives details 
of the technique. 


4E. E. Free, Acous. Soc. Am., J., 2, 18, 1930. 


5 RK. H. Galt, Acous. Soc. Am., J., 2, 30, 1930. 

6 EK. Z. Stowell, Acous. Soc. Am., J., 4, 344, 1933. 

7 Even removing one of two equal sounds would only lower 
the energy by twofold, an intensity step of 3 decibels, and a 
loudness step of 3 phon, or somewhat more, according to the 
pitch of the noise. 





can be separated and tested alone, simple audiometer 
measurements of total loudness can be of value. 
Such a case is illustrated by the Aeronautical Research 
Committee’s work on noise in passenger cabins of 
aircraft (A. H. Davis, Aero. Res. Cttee. Rpt. and 
Memoranda No. 1542, 1933). Measurements of 
noise were made near air-screws, exhausts, and 
engines when they were running in static experiments 
upon the test benches. It was found that high-speed 
air-screws were the most important single source of 
noise ; that the noise of a driven air screw of medium 
tip speed was approximately equal to that of an 
aircraft engine, say, 100 phon; that to minimise air 
screw noise large air-screws of steep pitch and slow 
speed should be employed ; and that the effect of a 
silencer was to reduce exhaust noise by some 10 phon. 
Experiments on light structures suitable for the walls 
of aircraft cabins indicated that the transmitted sound 
could be reduced in loudness by some 20-30 phon, 
provided filled double walls of some }lb. to 1 lb. 
weight per square foot were employed. Cabin walls 
of this type would reduce the noise level (90-100 
phon) of the power plant outside the cabin to 70-80 
phon inside. A further reduction could be attained 
by locating passenger accommodation away from 
close proximity to the power plant and screening it 
from the engines and exhausts, say, by interposing 
wings. Simple measurements in the cabins of pas- 
senger aircraft were generally consistent with the 
separate experimental findings. Consequently, the 
reduction of cabin noise to practically that (60 phon) 
in a railway train was regarded as within the bounds 
of early developments, and considerable strides have 
already been made. 


Loudness Levels of Various Noises. 


3 : 7 


Loudness of | 
comparison | } 
note At home. In street. | In vehicles. 
(decibels 
above 
threshold). 
120 | 
110 Noisy aero- 
| plane 
Loo | | 
90 | Pneumatic drill | Very noisy tube 
| | train 
80 Very loud radio | Motor horn | Quiet aero- 
| (80ft.)) plane 
70 Loud radio | Accelerating | Train, tram, 
music} traffic! omnibus 
60 Loud radio Moderate traffic | Omnibus, train 


speech 
Conversation ..| Quiet car. . 
Soft radio music | Quiet London 


.-| Quiet train 


50 
Saloon car 


40 


j street (25 m.p.h.) 
30 | Rustle of leaves Quiet street 
(town) 
20 Quiet garden ..| | 
10 Quiet whisper | 


el 
0 | Aaereninete threshold of audibility 


In other cases, where the possible causes cannot 
be investigated separately, the elucidation of causes 
is achieved by analysis. For instance, when machinery 
noises are studied by this means, components are 
often found which have frequencies which are 
recognisable, such as’ frequencies corresponding to 
the fundamental frequency of rotation of the motor, 
to the frequencies-of the passage of fan blades, of the 
meshing of gear wheel teeth, of the contact of arma- 
ture sections with the commutator, or of the opposi- 
tion of stator and rotor teeth in synchronous motors. 
Components may also be found which have the same 
pitch as the note which is set up when parts of the 
machine are struck with a hammer. Such results 
clearly indicate the causes of the noise, and show 
where improvements are desirable. If the analyser 
is adjusted to weight components in an ear-like 
manner, the relative im of the sources as 
regards loudness is immediately evident. 

Since emission of sound is likely to be enhaneed 
by resonances of parts of the machine, such parts 
should be discovered and thickened, or otherwise 
modified with a view to suppressing the resonance. 
A convenient method of search is to explore the 
surfaces with a vibration-detecting element, such 
as the gramophone pick-up referred to earlier. 


APPLICATIONS ‘OF ANALYSIS TO THE STUDY OF 
Macatne Noise. 

The followmg brief survey of sources of noises 
in machines may assist investigation in particular 
cases. 

(1) Gears.—Noises may be due to (a) the regular 
meshing of teeth, (b) the passage of occasional 
defective or imperfectly cut teeth, (c) the ringing of 
gear wheels when there is no load on the machine. 

Good gearing, correctly mounted and in perfect 
order, produces a smooth continuous sound. High- 
pitched screeching may arise from rough tooth faces. 
Intermittent or fluctuating noise may be due to 
irregular tooth spacing, mis-shapen teeth (hobbing 
noise) or excentricity of gears on spindles. Inadequate 
strength of the shaft or its supports is a common 
defect, and may cause pulsating sound of varying 
pitch. Accuracy in the machining and finish of 
the teeth faces tend to reduce noise, and, in general, 
fine-pitched teeth and wide faces are advantageous. 
Accurate mounting is essential. Noise is often greatly 
reduced when one gear wheel of a pair is made of 
raw hide, or other substitute for metal. Noises 


* Sound pressure of 1 millidyne per square centimetre. 
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and vibration due to the regular meshing of metal 
teeth are largely eliminated when double helical 
gearing is employed. The teeth are then in con- 
tinuous engagement and considerable power can be 
transferred smoothly from tooth to tooth. Spiral 
gears, well designed and constructed, are relatively 
smooth and noiseless in operation. 

(2) Electric Motors and Generators.—There are 
several causes of noise from rotating electrical 
machinery, viz.: (a) Unbalance; (6) the passage 
of armature sections past the commutator; (c) 
the passage of rotor teeth past stator teeth; (d) 
windage and siren frequencies from the fans, or even 
from the rotor; (e) ringing of frames and. parts, 
which usually arises from magnetic forces, or from 
resonances at certain speeds (B. A. G. Churcher and 
A. J. King, J., I-E.E., 68, 97, 1930). 

Direct-current motors may usually be made 
comparatively quiet. Induction motors are frequently 
a cause of annoyance as a consequence of the pulsa- 
tions of magnetic force. Such pulsations occur as 
rotor teeth pass the teeth of the stator, and magnetic 
noise may also arise at twice the frequency of the 
supply mains. The part of the structure set in vibra- 
tion by the forces is usually the stator, but may be the 
rotor, and is accentuated by mechanical resonance. 

(3) Transformers and Induction Regulators.—The 
noise of transformers and induction regulators 
usually has. its main origin in magnetic forces set 
up in the core and coil, or stator. The chief com 
ponent of the noise has a frequency double thi 
frequency of the electric supply. The vibration of 
the core is transmitted to the enclosing tank hb) 
means of the cooling oil. 

(4) Vacuwm Cleaners.—Noise is observed owing to 
(a) unbalance, (6) motor noises, (c) fan siren noise, 
and (d) ringing noises from fan blades or other parts. 

(5) Machinery Generally.—Noises may arise from 
(a) unbalance; (6) reciprocating parts; (c) gears; 
(d) defective parts, bearings, supports, or alignments ; 
(e) exhausts ; (f) rmging noises. 

(6) Vehicles.—-Noise observed in vehicles may be 
due to (a) attached engines, exhausts, or machinery ; 
(6) wheel and track impacts, friction, and vibration ; 
(c) turbulent air flow; (d) worn, rattling, or loose 
parts; (e) resonant wheels, rails, panels, or other 
parts. - 

Some aspects of exhaust silencing are dealt with 
later. 

THe MirigAtion oF NOIsk, 

The methods of noise suppression are primarily 
threefold : 

(a) To suppress at the source the causes of noise. 

(b) To confine the noise by enclosing the source. 

(ec) To exclude the noise from regions where 
quiet is desired. 

The suppression at the source involves the elucida- 
tion of the causes, either by the methods referred to 
earlier, or, as is often possible, by simple inspection. 
It may be possible to eliminate the causes of the 
noise, or to stiffen or damp any resonant parts which 
amplify it. 

Any contribution to balancing machinery aids in 
eliminating vibrations and noise that machinery 
would otherwise set up. An increase in the number 
of cylinders in engines leads to smoother working, 
and probably increasing the number of blades on 
fans or air screws is advantageous in suitable cireum- 
stances. Assymetric spacing of fan blades is said 
to be helpful, as it minimises the tendency of the 
fan to set up a note of definite frequency—given 
by the product of the number of blades and the 
frequency of rotation of the fan. Irregularity in 
spacing of the tread design on anti-skid motor tires 
is an application of the same principle. Tire noise 
is also reduced when the central tread of anti-skid 
tires is a series of ribs running round the tire without 
transverse intersection. Streamlining high-speed 
vehicles reduces eddies and turbulence in the air near 
the body, and should reduce the tendency of the 
motion to set panels of the body of the vehicle in 
resonant vibration. Exhaust noise is reducible by 
the use of silencers. Expansion chambers and baffle 
silencers have been used freely in the past. Attention 
is being turned nowadays to the possible use as 
silencers of certain acoustical ‘ filters,’ in which the 
exhaust is not obstructed, but has perforated sides 
communicatimg with absorbent material or with 
chambers proportionedto suppress the exhaustsounds. 

Isolation of Source of Notse.—if the cause cannot 
be suppressed, confinement of noise at the source is 
clearly preferable to attempting to exclude it 
separately from many and varied situations to which 
it may gain access. The suppression of noise from 
electrical converters and transformers in electrical 
sub-stations may, for instance, be attacked from 
the standpoint of confinement (E. A. Bishop, 
A.1.E.E.). but it may be mentioned that the intro- 
duction of the mercury vapour rectifier has provided 
a comparatively noiseless substitute for converters. 

A special case of the confinement of noise at the 
source, is the isolation of the machinery from the 
walls and floor of a building, so that the general 
structure shall not be set in noisy vibration. Motors 
and machinery may be insulated from ‘the floor by 
substantial layers of materials, such as cork, felt, or 
rubber, or by mounting them upon special supports. 
The principle of isolating by springy supports is not 
always understood, although it is comparatively 
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simple. If a mass which rests upon a spring set upon 
a floor is disturbed, and then left to itself, it will 
vibrate with a certain natural frequency. If, instead, 
an alternating disturbing force is impressed upon the 
mass, the spring transmits an alternating force to the 
floor. It may be shown mathematically that the 
vibration transmitted to the floor is considerably 
reduced by the presence of the spring, only if the 
natural frequency of the mass upon its elastic support 
is much lower (say, $) than the frequency of the 
disturbing force. Two further points in connec- 
tion with the isolation of machinery vibration require 
notice. The first is that if metal springs are used as 
supports they may need to be bedded upon cork or 
other insulating pads, in order to prevent trans- 
mission of sound in the manner in which stretched 
wires or rods transmit sound. The second is that 
machines are sometimes capable of types of vibra- 
tion—such as torsional oscillation about an axis— 
other than simple movement in a vertical direction. 
It is then necessary to apply suitable elastic restraints 
to these other modes of vibration. 

Another case allied to confinement at source is 
represented by the insertion of short lengths of 
flexible tubing in inlet and outlet conduits from 





ventilating vans, or from pumps used for circulating 
hot water in houses. These insertions prevent the 
transmission of vibration along the duct or pipe 
concerned. 

The Exclusion of Noise from Buildings.—lf noise 
cannot be suppressed or confined at the source, 
special measures are necessary to exclude it from 
rooms where quiet is desired. The soundproofing 
of buildings with a view to the isolation of noise is 
of importance, but of some complexity. The com- 
plexity arises from the variety of paths by which 
unwanted sounds may gain entrance to a room, and 
one of the first considerations is to recognise clearly 
the nature of those paths. If the sound originates 
in the air outside the room it may gain entrance 
through inadequately soundproof partitions orthrough 
open windows or ventilating apertures. If it arises 
in the structure of the building or in its foundations, 
it may travel in the structure itself and manifest 
itself unexpectedly in rooms very remote from the 
source, particularly if it reaches a point where a 
partition or an air column resonates to a note of the 
pitch concerned. The measures for the control of 
sound in buildings are dealt with in books on archi- 
tectural acoustics. 








The Influence of 


Rate of Strain in 


Tension Tests. 


By JOHN L. M. 


- the commercial testing of steel the three 
criteria of quality which have in the past received 
most attention are the ultimate tensile stress, the 
ductility as measured by the elongation and reduction 
of area of the test piece, and the ability to withstand 
without fracture bending tests. In very many 
instances, however, these properties have little direct 
bearing on the effective strength of a structure. It 
is obvious that, apart from local yielding which may 
relieve high local stresses, it is extremely undesirable 
that the stress in even the tension members of a 
structure should rise to the yield point of the material, 
since though facture may not occur, the large conse- 
quent permanent deflections are likely to cause 
trouble in other parts of the structure. In the case of 
struts and beams the yield stress is even more imme 
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agrees fairly well with the theoretical strength based 
upon the yield point of the material . « Yo ae 
that ‘‘ The yield point strength of the material may 
be used in a formula for ultimate strength.” That the 
same conclusion has been accepted in Great Britain 
is indicated by the statement in the first report of 
the “ Struts ” panel of the Steel Structures Research 
Committee of the Department of Scientific and 
Industrial Research that “‘ it is now generally agreed 
that for the maximum allowable stress in a column 
the yield strength of the material is the significant 
factor.” 


MEASUREMENT OF YIELD. 


If, then, it is agreed that the yield stress of the 
material is of paramount importance, it is obvious 











method of measuring, the yield stress. There are two 
cases here which must be considered separately. If 
the material under test gives a distinct drop of stress 
at yield and a large plastic extension, a carefully 
conducted test, in which the speed is kept low and 
axial loading shackles are used, will give a reliable 
value for the yield if this is determined by the usual 
drop-of-beam method, or even by dividers. But 
failure to observe any one of these conditions renders 
the results unreliable. If even a moderate rate of 
loading is used the effect of the inertia of the testing 
machine may be considerable, while it is only too 
easy for the operator to overshoot the load. Even the 
interpretation of the terms “ floating beam” and 
** drop of beam ” may lead to a considerable difference 
—as much as 2 tons per square inch—in the result of 
a test. If, on the other hand, the material gives a 
stress-strain diagram in which the elastic portion 
curves round gradually till the plastic state is reached, 
identification of the yield point by any of the usual 
methods is quite impossible. The only reliable 
method is the use of an accurate extensometer ; even 
then it may be difficult to justify the choice of any 
particular figure unless the yield be taken as that 
point at which the slope of the tangent to the stress- 
strain curve has a definite fraction of its original value, 
and in this case it would probably be better not to 
use the word “ yield ” for the result, but some other 
term, such as the “‘ useful limit.’’ The tests described 
in this paper were all conducted on material giving a 
definite drop of stress, and in order to obtain the 
yield a special form of autographic recorder of stress 
and strain was employed. 

When satisfactory conditions for the determina- 
tion of the yield point and for axial loading of the 
test piece have been obtained, there still remains the 
uncertainty with which these experiments are 
primarily concerned. The yield stress, according to 
the British Engineering Standards Association, is 
to be measured “ when the load is increased at a 
moderately fast rate,”’ a vagueness which is insepar- 
able from testing as conducted at present. In a 
report of the American Society for Testing Materials 
Yield Research Committee, constituted in 1926 in 
order to investigate the significance of the yield point, 
its range in commercial structural steel, and the com- 
mercial testing procedure, it is stated that ** mcreas- 
ing the speed of loading ”’ (7.e., movement of head 
with 10in. gauge length) “from 0-05in. to 2+0in. 
per minute caused the following average increase in 
the yield point of the bar steels tested :—Carbon 
steel, 9 per cent.; nickel steel, 7 per cent.; silicon 
steel, 12 per cent.” 





Such figures point to the desirability of defining 
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diately important, since it, and not the ultimate 
stress, determines the failure load. 

It must, of course, be recognised that by far the 
greater part of commercial testing of mild steel is 
carried out with a view to ensuring the uniformity and 
general reliability of the product, the tacit assumption 
being that if the tensile strength and elongation reach 
# certain standard the steel is also satisfactory in every 
other respect. With the huge accumulation of expe- 
rience which is behind the manufacture and use of 
mild steel, this attitude may be a justifiable one ; 
there is, however, a growing tendency on the part of 
users to ask for steel with a high and definite yield 
point. In the case of high-tensile steels the position 
is rendered more acute by the comparatively slight 
experience of them which manufacturers and users 
have, and by the fact that the yield point of such 
steels is often more difficult to determine than is the 
yield point of mild steel. 

The importance of the yield phenomena in the case 
of struts was pointed out in 1887 by Marshall,t who 
concluded that their compressive strength within a 
considerable range was governed by the elastic limit 
of the material. The results of Buchanan,* Jensen,* 
Howard, and Robertson’ all go to prove that the 
yield stress of the material determines the strength of 
the vast majority of practical columns. The Special 
Committee on Steel Columns and Struts of the 
American Society of Civil Engineers* concluded in 
their final report (1933) that ‘‘ The ultimate strength 
of such columns ”’ (hinged ends and excentric loads) 


“Trans.,”” Amer. Soc. Civ. Eng., Vol. XVII. 
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Engineering, April 3rd, 1908, p. 433. 

“‘Proc.,”” amer. Soc. for Testing Materials, Vol. VIII. 
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that the definition of yield must be standardised, and 
the method of measuring it above suspicion. There 
is no doubt, however, that the present position in 
these respects is unsatisfactory. In the report of the 
American Society of Civil Engineers Committee, 
already referred to, it is stated: ‘‘ It is evident that 
the yield point, as recorded by the ordinary com- 
mercial tests, even when the machine is run at com- 
paratively low speeds, does not give the correct index 
of the strength of the material.” 

The first serious difficulty presents itself in the 
securing of uniform stress distribution over the cross 
section of the test piece. It may be accepted that the 
use of wedge grips or even of spherically seated 
shackles is inadmissible since the yield stress obtained 
with these methods of gripping the specimen may lie, 
fortuitously, anywhere between the true yield and 
the plastic or lower yield. By plastic yield stress is 
meant the reduced, practically uniform, stress at 
which the material continues to stretch after the yield 
point has been reached, and it will be evident that 
since in the case of an excentrically loaded tension 
test piece yield at the highly stressed side will tend 
to straighten it and to equalise the stress distribution, 
yield of the test piece as a whole will not be observed 
until the average stress is at least equal to the plastic 
yield stress. In the present tests axial loading 
shackles, similar im principle to those designed by 
Robertson and Cook, and, described in Engineering 
(1911, Vol. 2, page 786), were used. It need hardly 
be stated that if any advantage is to be derived from 
the use of such shackles, the test piece itself must be 
machined ; the pattern adopted was the British 
Standard 0-282in. diameter specimen with screwed 
ends, and the whole machining of the parallel part 
and of the screwed ends was carried out on centres 
in @ lathe. 





The second difficulty lies in the definition of, and 





** Trans.,”” Amer. Soc. Civ. Eng., 1918 and 1933. 





more accurately the speed of testing. These tests 
were carried out in five laboratories, but in all cases 
wedge grips were used, and the range of speeds was 
not very great. Four methods of determining the 
yield point were used—drop of beam, scaling, multi- 
plying dividers, and a strain gauge. In the last 
method yield was taken to be “ the lowest load at 
which there was visible acceleration in the rate of 
motion of the dial hand on the gauge.” Of these 
different methods, ‘the multiplying dividers gave 
the most reliable results.” 


TEsTING MACHINEs. 

It was therefore thought desirable to carry out a 
series of tests over as large a range of speeds as 
possible, using axial loading shackles, and deter- 
mining the yield point autographically. Two machines 
were used, one for very low to moderate speeds, 
reaching yield in from 12 hours to 16 seconds, and the 
other for the range 16 seconds to about one-twentieth 
of a second. In the first machine’ the applied load 
is transmitted through the specimen, which is held 
in axial loading shackles, and a double lever, to a 
spring which measures the load. The load and 
extension of the specimen are recorded autographic- 
ally, but if the rate of strain in this machine is 
increased much beyond the limit chosen, the errors 
due to the inertia of the moving parts become appre- 
ciable. Another testing machine® was therefore used 
for higher speeds. In this second machine the load 
is applied through the same axial loading shackles 
to the specimen and to a tube arranged in tandem 
and provided with an extensometer. The load is 
measured by the extension of this tube, which causes 





7 Described in THE ENGINEER, Vol. 157, p. 626 (June 22nd, 
1934). 

8 Described in Aeronautical Research Committee ‘‘ Reports 
and Memoranda,"’ No. 1161 (Robertson and Newport). 
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the mirror of an extensometer to rotate. A beam of 
light is reflected successively from a mirror fixed to 
the frame of the extensometer, and from the moving 
mirror, and focussed on a revolving drum on which a 
photographic film is mounted. Movement of the 
extensometer as a whole does not affect the position 
of the reflected beam on the revolving drum. Since 
the speed of the drum is known, the rate of strain is 
easily calculable. In the slower machine, the times 
to reach the yield point and the breaking point are 
measured by a stop watch. 

Each machine is driven through gearing by an 
electric motor, so that the rates of strain up to yield 
and from yield to break are each sensibly constant. 
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mately uniform rate of strain—the increases in the 
case of the 0-2 per cent. carbon steel were : 

6-2 tons per square inch, or 27 per cent. 
6-6 tons per square inch, or 40 per cent. 
4-4 tons per square inch, or 15 per cent. 


Yield stress 
Plastic yield stress. . 
Ultimate stress 
while in the case of the 0-6 per cent. carbon steel, 
in tests lasting from 20 hours to 0-4 second, the 
increases were : 
Yield stress 
Plastic yield stress. . 
Ultimate stress 

(b) Elongation.—The rate of testing has surprisingly 
little influence on the elongation. The results are 
shown in column 7 of Tables I and II. It will be 


7-9 tons per square inch, or 33 per cent. 
6-7 tons per square inch, or 30 per cent. 
4-4 tons per square inch, or 10 per cent. 
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They are not identical, since the elasticity of the 
machine is negligible compared with the plastic 
extension though not compared with the elastic 
extension of the test piece. A wide speed range on 
each motor and external gearing are used to obtain 
the different rates of strain. 


MATERIALS AND HEAT TREATMENT. 


Two steels were used for these tests, one an air- 
craft standard (28 21), 0-2 per cent. carbon steel, 
and the second an open-hearth steel made by the 
Park Gate Company, Ltd., to the specification 
C 0-58 per cent., Si 0-16 per cent., S 0-037 per cent., 
P 0-033 per cent., Mn 0-54 per cent. The material 
was received in the form of }in. black bar, 16ft. long. 
It was cut into test bar lengths, and normalised to 
eliminate any possible cold working effects. The 
test pieces were then machined, and again heat 
treated by being kept in a vacuum furnace for a 
quarter of an hour at 910 deg. Cent. in the case of 
the 0-2 per cent. carbon steel, and 860 deg. Cent. in 
the case of the 0-6 per cent. carbon steel. The vacuum 
tube was removed from the furnace to cool, but the 
test pieces could not, of course, be taken out of the 
tube. As a result, the heat treatment tends to make 
the steel slightly softer than ordinary normalising, 
but also tends to promote uniformity. 


RESULTS. 


(a) Stress.—The numerical results of the tests are 
summarised in Tables I and II, and typieal load- 
extension diagrams for the low-speed machine and 
load-time diagrams for the high-speed machine are 
reproduced in Figs. 1 to 3. 

The curves, Figs. 4 and 5, give the results of the 
whole series of tests on both types of steel. Each 
point represents the average of all the specimens 
tested at a particular speed. The tabulated values 
show the extent of the variation between individual 
specimens. The curves are plotted to a base of the 
logarithm of the strain per second, as it is, of course, 
impossible otherwise to accommodate the time-scale 
variation, and the approximate times for a test piece 
to reach yield and to be broken at various rates of 
strain are indicated. 

While all the stress values tend to rise with increased 
speed of testing, the form of the stress/rate-of-strain 
curves differs. The value of the yield stress seems to 
approach asymptotically at low speeds a definite 
minimum value, and rises very rapidly at the other 
end of the rate-of-strain scale. The plastic yield and 
ultimate stresses, on the other hand, suggest that the 
material after, yield behaves like an extremely viscous 
fluid. They do not increase so rapidly at high speeds, 
but they give little indication of approaching a fixed 
minimum value at the lowest speeds used. Thus in 
the case of the 0-6 per cent. carbon steel the ultimate 
stress in the 20-hour test is 1 ton per square inch less 
than in the 9-minute test, while in the case of the 
0-2 per cent. carbon steel the values at the same rates 
of strain differ by 1-2 tons per square inch. In the 
first complete series the slowest tests on low carbon 
steel took about 30 hours; a second series covering 
again the lower end of the range was therefore 
carried out to check the absence of a definite mini- 
mum stress. In this case the slowest tests took 


between four and five days, but the new results, 
though not coinciding exactly with the first, probably 
because of different heat treatment, gave a very 
similar shape for the stress/rate-of-strain curve. 
Over the range of speeds used—that is, from about 
4 days to 0-8 second for the complete test at approxi- 





noticed that the elongation is given for only a few 
of the tests in the high-speed machine. The stress 
extensometer in this machine was apt to be thrown 
out of adjustment when the specimen broke; the 
tests, except in the case of the highest speeds, were, 
therefore, stopped when the load began to fall off 
appreciably after the maximum. The figures obtained, 
however, cover the whole range of speeds used, and 
it will be seen that the variation between individual 
specimens is greater than any effect found due to 
rate of testing. 
COMMERCIAL TESTING. 

In view of these results, it may not be out of place 

to put forward some suggestions as to commercial 
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of testing, and that tests under works conditions 
cannot be directly compared with tests under labora- 
tory conditions. The remedy would seem to lie in 
the use either of a mechanically operated machine 
driven from a constant-speed motor, or a hydraulic 
machine with a needle valve controlling the rate of 
flow of the fluid to the cylinder of the testing machine. 

In the case of tests which are to include the yield 
stress this constant-speed feature is even more 
desirable, since the speed variation which certainly 
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FiG. 4—VARIATION OF YIELD AND ULTIMATE 
STRESS WITH RATE OF STRAIN 


does occur in practice between different machines 
at the same works, and between works and laboratory 
tests, may be responsible for at least a 10 per cent. 
difference in the results, but the other points which 
have already been discussed must also be provided 
for. There are three main requirements: (1) The 
use of a machine of small effective inertia ; (2) axial 
loading shackles, and (3) a more satisfactory defini- 
tion of the yield point. The importance of keeping 
the effective inertia of the machine to a minimum 
value is well illustrated by a simple experiment. 
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FIG. 3—-LOAD-TIME DIAGRAMS FOR RAPID RATES OF LOADING 


testing procedure, with particular reference to the 
present experiments. . 

In the case of tests which are required to determine 
only the ultimate stress and the elongation, there is 
one point which calls for comment. If a steel is 
produced to a 5-ton limit—for instance, the ordinary 
28-33-ton mild steel—then a factor which can 
produce a change of 4-4 tons per square inch in the 
ultimate stress should not be left to the discretion 
of the operator. It is not suggested, of course, that 
such a large variation will occur in practice, especially 
since the majority of operators will, after a short 
time, tend unconsciously to standardise their 
methods ; but it is apparent that in a border line 
case the acceptance of steel might depend on the speed 





If a specimen is lightly loaded in a large single- 
lever machine, and fitted with an extensometer, 
moving the beam up and down an inch or two is 
quite sufficient to alter the stress in the specimen by 
several tons per square inch, while it is easy to over- 
strain the specimen from almost no load to beyond 
the yield point simply by pulling the beam from the 
top to the bottom stop. But at the speeds in common 
use in commercial testing it is quite impossible to 
keep the beam floating steadily midway between the 
stops, and a vibration of an inch or two when the 
specimen is approaching yield may completely mask 
the yield phenomena. In the case of mild steel the 
effect would probably be to give the plastic yield 
stress instead of the true yield stress, an error which 
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is on the safe side when estimating the quality of the 
steel. In the case of a high tensile steel, however, 
where the plastic region is much less extensive, some- 
times almost non-existent, the error is more serious. 
If, as is sometimes the case, the extension at yield 
is not sufficient to allow the beam to drop decidedly, 
the yield is taken as the stress at which two clearly 
distinguishable lines can be scribed with dividers, 
using an 8in. gauge length. There can be no doubt 
that the state corresponding to this definition is 


TABLE I.—ReEsvuts or Tests on 0:2 per Cent. C. STEEL. 
. 


Tests in Low-speed Machine. 





(2) The standardisation of a constant rate of 
strain during the test. 

(3) The use of axial loading shackles and 
machined specimens. 

(4) Yield to be measured by drop of beam or 
flicker of pointer, and, preferably, in doubtful 
cases, to be checked by an autographic record. 


In the case of a material with a poorly defined 
yield point, it is preferable to discontinue the use 
TABLE II.—Resvutts or Tests ON 0-6 PER CENT. C. STEEL. 


Tests in Low-speed Machine. 





















































Speci-| Time | Time Plastic | Ulti- 
men to to Yield yield mate | Elonga- 
No. | yield | break | stress stress | stress tion 
| (sec.). | (sec.). (ton/in.?)|(ton/in.?)|(ton/in.?)} (in.) 
C6 | 9,000 | 70,000 | 23-4 | 21-9 | 43-3 | 0-235 
C 23 | 24-5 22-0 42-7 0-27 
C41 | | 24-2 21-9 43-0 0-295 
steading Briere: Mie TS omleniets 
Mean | | 24-0 | 21-9 | 43-0 | 0-267 
C5 | 80 | 550 24-6 | 22-8 | 45-0 | 0-24 
C 22 | | 24-5 23-4 44-3 0-27 
C 38 | | 24-9 22-8 44-3 0-30 
C 39 | 23-7 23-0 41-8 0-26 
C 40 24-8 | 23-0 41-6 0°27 
Mean | | 24-5 | 23-0 | 44-0 | 0-268 
c2 | 18 | 100 | 24-8 | 23-5 | 45-2 | 0-24 
C3 | 24-8 23-6 45-4 0-25 
C 19 | 24-3 | 23-0 41-9 0-28 
C 20 | 25-9 23-6 44-3 0-28 
C 21 | 24-8 24-0 44-5 0-27 
C 37 24-3 23-5 43-3 0-26 
Mean | | 24-8 | 23-5 | 44-1 | 0-263 
+A | ede Bier? 
Tests in High-speed Machine. 
cz | 17 | 150 24-5 | 22-4 44-0 rat 
cs | | 24-5 | 23-0 | 44-3 | — 
C 24 | 25-4 | 23-0 | 44-2 a 
C 25 | 24-8 | 23-2 43-9 | : 
C 42 23-8 | 22-9 44-3 
C 43 | 24-3 | 23-0 44-4) — 
i : [a Seen ee id 
Mean | | 24-6 | 22-9 | 44-2 eee 
co | 8 { 120 | 25-1 22-9 44-4) = 
C 26 | 25-8 23-4 43-9 
C 44 25-1 22-9 43-9 5 
Mean | 25-3 | 23-1 44-1 
C10 | 1-5 15 | 26-4 23-4 45-2 
C12 | |} 26-1 | 22-8 45-1 | “ 
C 27. | 27-3 23-5 44-3 
© 28 | 25-8 24-0 44-6 | 
C 45 26-7 23-8 45-2 
C 47 | 97-3 | 23-7 | 45-1 | 
} | ere eee CTs ae Pe 4 Cy £5 TE 
Mean | | 26-6 | 9366-4 463Q00h) = 
| | See Sees a es 
C13 | 0-04 | O-4 30-9 | 28-9 44-6 | 0-23 
C14 | 31-5 | 28-6 48-1 | 0-24 
C 31 32-5 | 28-0 47-4 | 0-28 
C32 | | 32-9 | 29-8 | 47-8 | 0-29 
C50 | | 31-5 | 28-2 46-7 | 0-26 
C51 | 32-3 29-6 48-0 | 0-26 
Mean | 31-9 | 28-6 47-4 0-26 
| 


of the term “ yield stress.” 
the stress term suitable as a basis for design two 
methods are possible. The first, as used in the testing 
of certain Admiralty and aircraft materials, is to 





























In order to determine 















































Time | Time | Yield | Plastic | Ulti- | Elonga 
Speci- to to stress yield mate tion 
men | yield | break ((ton/in.?)| stress | stress (in?) 
No. | (sec.). | (sec.). {(ton/in.*)(ton /in.*) 
A 71 | 1,000 | 11,000 | 23-8 | 17-8 | 29-6 | 0-41 
A 89 22-7 17-8 30-2 0-42 
; - Ses A eal Bk ta 
Mean | 23-2 | 17-8 | 29-9 0-42 
169 170 | 3,000 | 22-9 | 18-2 | 30-2 | 0-44 
A 70 | | 22-7 | 18-2 | 30-2 | 0-45 
A 86 | 24-0 | 18-6 30-1 0-42 
4 87 | 22-2 | 18-1 29-6 0-40 
‘ | —- ——— — — - 
Mean | 23-0 18-3 30-0 0-43 
A67| 55 | 570 | 23-7 | 19-2 31-0 | 0-44 
A 68 | 22-6 | 18-7 31-2 0-44 
A 84 | 22-7 18-6 30:4 0-43 
A 85 | 23-5 | 19-0 | 30-4 | 0-43 
' —SEE a - — —_ — 
Mean | | 23-1 | 18-9 | 30-7 | 0-435 
A65 | 16 150 | 23-8 | 19-4 | 31-4 | 0-44 
A 66 | |} 22-0 | 19-4 | 29-8 0-44 
A 82 | ; 25-4 | 20-0 30-8 0-41 
A 83 | | 24-2 | 19-4 30-9 0-44 
| | ~---- - - ——— 
Mean | | 23-8 | 19-5 | 30-7 | 0-43 
L iC CR SE, Pe | 
Tests in High-speed Machine. 
| ‘piaevagaigl [oo | [ 
Ab4| 16 | 240 | 23-8 | 20-2 | 31-7 | 
A 55 | | | 23-2 | 19-3 2.6} 
A 56 | | 98-2) “26: SES 1 
A 80 | 23-2 | 19-4 | 30-9 | — 
A8l | 23:7 | 19-0 30-7 | — 
Mean 23-5 | 19-4 31-3 | “fl 
A57| 5-5 | 80 24-2 | 20-1 | 32-0 | 
A 58 24-3 19-9 | 31-8 | 
A 78 | 24-0 | 19-9 | 31-4 
A 79 | |} 23-0 | 19-4 | 31-4 
| | 
Mean 23-9 19-8 | 31-6 | 
As59|o0-85 | 12 25-3 | 21-3 | 32-6 | 
A 60 | 24-8 | 20-0 | 32-6 | 
A 76 | 24-8 20-1 | 31-8 
A777 ; 25-8 | 19-8 | 31-8 
Mean 25-2 | 20-3 | 32-2 | 
A 61 | 0-35 6 | 26-9 | 21-6 | 32-9 | 
A 62 | | 26-2 | 22-4 | 32-8 
A 74 | 26-1 | 20-6 32-6 | 
A 75 | \ 25-8 | 20-7 | 31-8 | 
| jathlbinciami | 
Mean | 26-2 21-3 | 32-5 | 
A 63 | 0-052 0-8 29-9 | 23-5 33-4 0-42 
A 64 29-8 23-2 33-8 0-41 
A 72 28-3 22-7 32-9 0-44 
A 73 28-6 24-0 33-6 0-41 
wae 
Mean | 29-1 23-3 | 33-4 0-42 
?epeat Tests in Low-speed Machine. 
| a S ees 
A 99 48,000 | 360,000 j 23-0 16-6 | 28-3 | 0-38 
Bl | | | 22-6 | 16-6 28-3 | 0-36 
B2 | | 22-6 | 16-8 | 28-4 0-43 
| | | ecm none & 
Mean | } 22-7 16-6 28-3 | 0-39 
A90 | 750 7,000 | 23-2 | 19-8 29-3 | 0-40 
AQ1 | | 23-0 | 17-8 29-2 | 0-41 
A 92 | | 23-5 | 17-8 | 29-4 0-42 
| 
Mean | 23-2 | 17-8 | 29-3 | 0-41 
A 93 5 | 140 | 24-5 | 19-5 | 30-2 | 0-45 
A 94 | 24-6 | 19-5 | 30-5 | 0-41 
A 95 | 24-7 | 19-7 30-4 | 0-43 
Mean | | 24-6 | 19-6 | 30-4 | 0-43 
A 96 | 13 | Speed | 20-9 30:9 | 0-39 
A 97 | too 20-8 30-8 | 0-38 
A 98 | high 20-7 30-8 0-40 
Mean | | 20-8 30-8 | 0-39 











not, as intended, somewhere in the plastic yield 
region, but at a considerably later state in the 
extension, with the result that the yield stress 
reported bears little relation to the true yield. The 
necessity for axial loading shackles has been stressed 
several times, but it may once again be emphasised 
that the use of wedge grips in such a test helps still 
further to make the transition from the elastic to 
plastic states less definite. 

If, then, yield determinations are to be included 
in the test results of any steel, the following are some 
of the conditions which are desirable to secure 
reasonable accuracy. In the case of a steel with a 
well-marked yield point—that is, with a definite 
drop of stress at yield under constant rate of strain :— 





(1) The use of a machine with small inertia. 
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FIG. 5—VARIATION OF YIELD AND ULTIMATE 
STRESS WITH RATE OF STRAIN 


’ 


apply a “proof stress”’ to the specimen, and to 
measure the permanent extension produced. The 
second, originally proposed by Johnson, and advo- 
cated by the Steel Columns Committee of the 








* “ Trans.,”” Am. Soc. Civ. Eng., Vol. LX XXIII. p. 1618. 





American Society of Civil Engineers®, is to give the 
name “‘ Useful Limit ”’ to the point where the gradient 
of the stress-strain curve is reduced to one-half of 
its original value. For steels this value appears to 
be appropriate, though for other materials a different 
fraction. may be found to be more satisfactory. 
Both methods involve the use of an accurate extenso- 
meter; there is little to choose between them as 
regards saving in time, though the advantage lies 
with the proof stress. The determination of the 
U.L.P., however, gives considerably more information 
as to the state of the material and its quality, and in 
the author’s opinion is the preferable test. 
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Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE POOLING OF LOCOMOTIVES. 


Srr,—On the question of the pooling of locomotives, 
just now the subject of correspondence in your pages, the 
opinion of William Stroudley, expressed nearly fifty years 
ago, appears still to be worthy of consideration. 

He is quoted in the “‘ Proceedings ” of the Institution of 
Civil Engineers, Vol. LX XXI, 1885, as follows :— 

** Mr. Stroudley considered it of great advantage to keep 
separate engines for the drivers. He had always believed 
that if an engine was made as carefully as possible, it 
would respond to the attention it got afterwards; that 
the driver would be proud of its appearance and of the 
duty he could get out of it ; and doubly proud to be able 
to perform a great duty with a small amount of expense. 

‘* It was to be found that the same man would not take 
the care of another engine, should he have to work one 
for a time, as he did of his own ; and those engines which 
had unfortunately to be entrusted to several drivers 
deteriorated in quality, consumed more coal, and got 
dirty and out of repair much more rapidly than those 
which were appropriated to particular men. 

** He was of the opinion that it was better for a railway 
company to spend more capital and have more engines, 
so that one locomotive could be retained for each driver, 
as the total cost for stores and maintenance would in that 
case be less.” 

ERNEST F. SMITH. 

Dunfermline, Fife, August 14th. 

a 





A MUSEUM OF TRANSPORT. 

Sir,—I was pleased to see in the ‘‘ Seven-Day Journal ” 
of August 10th your pertinent remarks on the Report 
of the Advisory Council of the Science Museum. Permit 
me to supplement them, because the state of affairs is 
worse than you indicate. 

On the day following your note, a disclaimer from the 
Air Ministry appeared in The Times, stating that it is 
premature to make any announcement as to the estab- 
lishment of a museum to illustrate the history of aviation. 
The fact emerges, however, that some kind of an aviation 
museum is in contemplation, in addition to the one already 
in existence at the Science Museum. 

A similar position has already arisen, as you remark, in 
regard to naval science. The Report quoted above draws 
attention to the gap that exists in the Science Museum in 
the representation of men-of-war between 1914 and 1920, 
because that period is covered by the Imperial War Museum. 
The Report continues: “‘. . . Consequently, the collec- 
tion in the Science Museum is completely truncated. It 
is regrettable that in this, as in other cases, national 
collections on the same subject matter should be split up 
between different museums, and thus lose much of their 
educative value to the public.” What is to be the policy 
of the new Maritime Museum in this and other respects ? 
Eleven out of the twelve Trustees of this Museum are, I 
see from The Times of July 26th, members of the Navy 
Record Society, and the hon. secretary of that Society is 
to be the first Director of the new Museum. Judging by 
this, it is to be feared that the scope of the Museum will be 
mainly archeological. Nothing has been said as to whether 
shipbuilding and marine engineering are to be represented. 
Are they still to be retained at the Science Museum ? 
But, if so, why has much of the shipbuilding part of that 
Museum been dispersed, notably to the Museum of Science 
and Industry at Newcastle ? Will the Maritime Museum 
not clash with the Royal United Services Museum ? 

I submit that what the nation wants is a single and 
undivided Transport Museum—land, water, and air. To 
be of any real use, it must be on scientific lines illustrating 
development, with archeology relegated severely to the 
background. The Commission on Art Galleries and 
Museums is still in being, I believe. Has it nothing to say 
on the muddled state of affairs indicated above, before 
public money is poured out ? 

H. W. Dickryson. 
August 15th. 








THE oldest locomotive in Brazil, built by William Fair- 
bairn, of Manchester, eighty years ago, travelled under its 
own steam‘to the Rio de Janeiro Fair. 
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THE WAITAKI 








DAM UNDER CONSTRUCTION 


The Waitaki Hydro-Electric 
Development. 


Tue hydro-electric development at Waitaki is probably 
the biggest engineering undertaking that has been tackled 
in New Zealand. It consists of damming a river subject 
to heavy floods and carrying a large burden of shingle, and 
presents many problems which were new to New Zealand. 
For purposes of damming, rivers may be divided into two 
classes :—Those in which the river is diverted during con- 
struction and those in which the stream must be manipu- 
lated within its own bed. The Waitaki River is of the 
latter class, and although many such dams have been built 
in other countries the Waitaki is exceptionally difficult 
on account of the narrow bed and the restricted space 
available for handling the river flow during the con- 
struction of the dam. The method of handling the river 
embodied three stages, the first involving the construction 
of a narrow island section in the middle of the stream, the 
second consisting of turning the river to the south or 
Otago side of this island while the foundations were laid 
50ft. below river level on the Canterbury side. In this 
section eleven passages, 15ft. deep and 10ft. wide, were 
left just below water level to allow the river to pass while 
the Otago side was laid bare and the foundations laid. 

At the present time the portion of the dam between the 
island section and the power-house, about 800ft. in length, 
is nearing completion, and a start is being made on the 
200ft. portion through which the river passes by means of 
the sluiceways already constructed. When the whole 
dam is built to crest level the eleven passes will be closed 
and filled with concrete. The dam all told is about one- 
third of a mile in length, 325ft. of which is accounted for 
by the power-house building, while 1160ft. provides a 
clear spillway for floods, for which an allowance has been 
made for a sheet of water 12ft. deep. The dam will raise 
the level of the river 70ft. and create a lake 54 miles long 
and 14 miles wide. Provision is made in the power-house 
for five turbines capable of developing 100,000 H.P. Two 
only are being installed at present. 

A transmission line has been constructed to Glenavy on 
the main line between Timaru and Oamaru, and supply 
will be given to supplement the Lake Coleridge system in 
Canterbury and the Waipori system in Otago, in addition 
to the towns and Power Boards along the route. The 
amount of conerete in the dam is 225,000 cubie yards, or 
about 2} times that in the Arapuni Dam. In addition, 
there is 50,000 cubic yards in the power-house .section. 
The diameter of each turbine is 13ft. 7}in. and the total 
weight of the turbine and generator 224 tons. 








The National Radio Exhibition. 


JUDGING simply from the amount of business done 
during the first few days of the Exhibition with foreign 
buyers, the superiority of British radio apparatus seems 
to be very widely acknowledged ; the value of the orders 
reported to have been taken in three days is something of 
which the heavier branches of the electrical industry 
would not be ashamed. 


The most notable advance would seem to be in the 








design and construction of high fidelity apparatus. This 
has always been one aspect of radio in which practice 
has lagged far behind theory, not because of any insuper- 
able difficulty in the construction of such apparatus, 
but, quite candidly, because .the general public were 
content with poor quality, and were unwilling to pay the 
extra price for sets with an adequate frequency response. 
It seems, however, to be fairly well recognised now that 
a set giving a cut-off at 4500 c.p.s. cannot possibly give 
faithful reproduction, particularly of those instruments 
which have a high harmonic development. It has in the 
past not been easy to manufacture at an economic figure 
a loudspeaker with a useful output above 7000 c.p.s., 
and consequently all too many sets have been marketed 
with a low cut-off giving a characteristically mellow 
tone and a spurious resonance round about 100 c.p.s. 
with a resultant bass “‘ thump.” This year the tendency 
is to use two or even three loudspeakers, each covering a 
specified portion of the spectrum. One firm, the Radio 
Gramophone Development Company, Ltd., of Birming- 
ham, is showing a twelve-valve superheterodyne circuit 
using three loudspeakers, giving, it is claimed, an even 
response from 70 to 10,000 c.p.s. For the upper limit a 
special horn loudspeaker, manufactured by the B.T.H. 
Company, Ltd., of Rugby, is used. A number of other 
firms used two or more loudspeakers, two being more 
usual. 

It is only this year that the peculiar properties of 
Rochelle salt crystals have been fully exploited. Messrs. 
Sonochorde Reproducers, in conjunction with the Brush 
Development Company, Ltd., and R. A. Rothermel, 
Ltd., have developed successful types of microphone, 
gramophone pick-up and loudspeaker utilising the piezo 
crystal. All three are characterised by exceptionally 
good response at the higher frequencies. The pick-up 
is remarkable in that, acting simply by virtue of variations 
of pressure on the crystal set up by the needle, and without 
any magnetic system or polarising voltage, an output of 
2 volts R.M.S. is delivered. As compared with the 
electrostatic microphone and loudspeaker, corresponding 
crystal types have the advantages that the mechanical 
strength is far greater, that no polarising voltage is needed, 
and in the case of the piezo loudspeaker the output at 
low frequencies is sufficient for it to be used by itself, 
which could not be said for the electrostatic instrument. 
It is, however, desirable that an electro-dynamic speaker 
should be used in conjunction with it. Owing to the 
extreme lightness of the piezo pick-up record wear is 
substantially reduced. 

In general, loudspeaker development has been on the 
mechanical side, being directed towards the elimination 
as far as possible of the usual bass and middle frequency 
resonances, and to improved methods of centring, suspen- 
sion, and driving. A new high permeability alloy is 
now being used, composed of two substances individually 
of low permeability, nickel and aluminium. It has the 
advantage over a cobalt magnet of a greater field strength, 
size for size, or alternatively smaller dimensions for a 
given field strength. This latter property is valuable in 
the case of car and portable sets. 

There can be no doubt that this has been a year of intense 
activity for the valve manufacturers, chiefly owing to 
the rapid development of the superheterodyne. Taking 
at random a few new valves, we have the Ferranti, the 
Marconi and the Osram Heptodes, and the Mullard 
Octode, both of them being frequency changers charac- 
terised by electronic mixing of the signal and intermediate 





HYDRO-ELECTRIC POWER DEVELOPMENT, NEW ZEALAND 








INTERIOR OF POWER HOUSE 


frequencies, as opposed to the former practice of using 
two valves externally coupled. A special Mazda frequency 
changer is the Triode Pentode ; coupling is not electronic, 
but external, as the valve is really a triode and a pentode, 
both housed in the one envelope. Another interesting 
Mazda product is the duo-diode output pentode, which 
for an input of only 7 volts R.M.S. will, under correct 
operating conditions, give 34 watts A.C. output. The 
possibilities of such a valve for a “ national ” set of simple 
design (such as the German ‘‘ Volksempfinger ’’) are great. 
The universal adoption of one or other of the numerous 
methods of automatic gain control in the H.F. stages 
has led to a multiplicity of diode-triode-tetrode-pentode 
combinations. This, from the manufacturers’ point of 
view, seems unjustifiable, as it entails the duplication 
of standard valve types with the sole addition of one or 
two diodes, and is an unnecessary complication in view 
of the plethora of types already available. Some firms 
are, indeed, showing simple duo-diodes ; such an action 
might well be carried to its logical conclusion. The Mullard 
Valve Company, Ltd., is this year fitting its universal 
A.C.-D.C. valves with special spring sockets on the outside 
of the base, instead of using pins on the underside. 

It is gratifying to note that some measure of standardisa- 
tion as regards heater voltages for Universal valves is 
being observed, the usual voltage being 13 with a current 
consumption of 0-2 or 0-3 ampére. It is not unlikely 
that in the near future this type of valve will predominate 
to the exclusion of the now standard A.C. and D.C. types, 
especially as the Marconi and Osram U. 30 rectifier can 
be used as a voltage doubler, enabling an output of 480 
volts D.C. to be obtained from a 220-volt A.C. input 
without the use of a step-up transformer. It should, 
however, be borne in mind that a set not employing a 
transformer to isolate it from the A.C. supply mains would 
not comply with I.E.E, regulations. 

A most interesting development is due to the 362 
Valve Company, Ltd., of London. It is, in brief, a patented 
perpendicular anode by means of which the “ kink” 
in the characteristic curve of any tetrode is abolished. 
It is claimed that this renders the use of a pentode valve 
unnecessary, so that a purer output is obtained with less 
development of the third and fifth harmonics to which a 
pentode is prone. The anode holds the electron stream 
under all conditions, and cannot reflect any of it back to 
the screening grid as with an ordinary tetrode. The appli- 
cation of this perpendicular anode is not confined to 
multi-electrode valves; as each anode is divided into 
four portions grouped round the other electrodes, the 
dissipation of heat is much greater than with the solid 
anode used by other British manufacturers, or the open- 
mesh type favoured by America or on the Continent. 
The efficiency of the valve is thereby greatly improved. 

It was noticeable that increased attention had been 
paid to mechanical design, probably due to the fact that 
a set must nowadays be reasonably transportable, and 
also to the growing interest in car radio. An aluminium 
chassis was used practically without exception. 

Taken all round, the impression that remains from this 
year’s Exhibition is that more sets than before are display- 
ing the best features of modern electrical engineering 
technique, and that a fair proportion of them can do 
adequate justice to the technical excellence of the B.B.C. 
transmissions. 
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Railway and Road Matters. 


THE introduction of the “ belt’ system, which has 
completely reorganised the L.M.S. locomotive shops at 
Crewe, into the Great Western shops at Swindon, is 
leading to a large number of the men employed at the 
latter place having to be discharged. It is expected that 
the services of some 900 men will be dispensed with. 


DuRING 1933 twenty-four electric locomotives were put 
into service on the Soviet railways, sixteen of which were 
built in Russia, says the Hlectrical Review, At the end of 
the year 325 miles of track were electrified, all on the D.C. 
system, and a further 575 track miles were under con- 
version. An important new electric line has recently been 
opened between the Kuss Basin and Novosibirsk, and this 
line will carry a heavy mineral traffic. An e imental 
line (20,000 V D.C.) is under construction near Moscow. 


RaPiIp progress is being made with the Great Western 
Railway Company’s £1,000,000 rebuilding scheme at 
Temple Meads Station, Bristol. The scheme, begun in 
1930, will, when completed, make the station one of the 
finest in the country. It will have fifteen platforms instead 
of nine, the longest being 1340ft., and will cover twice its 
former area, Platforms Nos. | to 6 have already been 
completed and brought into use, while work on platforms 
Nos. 7 to 10 is now in progress. Communication between 
the platforms is by means of a subway 300ft. long by 30ft. 
wide. 

An order has been placed by the London and North- 
Eastern Railway Company with the Sentinel Waggon 
Works for three locomotives of a new and unusual design 
for use on branch line services. A boiler of the Sentinel- 
Woolnough three-drum water-tube type, together with 
the tanks, coal bunkers, &c., is placed on a platform carried 
on two three-axle bogies. The boiler supplies steam to 
six separate compound engines, one of which is geared 
direct to each axle. The engines are capable of developing 
up to 150 H.P. No coupling-rods are necessary, and gear 
ratios can be varied according to the work to be done. 
Locomotives of this type built for the Columbian Railways 
were described and illustrated in THe ENGINEER on 
June 15th, 1934. 

‘THosE who champion the steam locomotive against the 
electrical operation of trains can now add a minor incident 
at Wimbledon on Wednesday, August 15th, to the dis- 
location of train services after the failure of the ‘* grid ”’ 
supply on Sunday, July 29th. An engine engaged in 
shunting in the sidings at Wimbledon Park ran into a 
buffer stop, swept it away and knocked down a signal. 
The latter fell on the running lines and short circuited the 
current, so that the whole train service between Clapham 
Junetion and Surbiton was brought to a standstill and 
the trains plunged into darkness. Hundreds of passengers 
had to continue their journey by road, and it was well 
over an hour before the lines were cleared and normal 
running resumed. 

Tse South African Railway Administration’s report 
for 1932-33 mentions the fact that under the South African 
common law the dependents of anyone killed by a train 
at a level crossing can recover damages from the Adminis- 
tration, no matter how negligent the deceased may have 
been, provided it can be shown that there has also been 
some failure on the part of the servants of the Adminis- 
tration. It has been held, in effect, that failure to give 
prolonged blasts by means of the engine whistle when 
trains approach unprotected crossings constitutes neglig- 
ence, and to meet the position thus arising, suitable instruc- 
tions were recently conveyed to the staff, with the result 
that whistling has become something of a nuisance, repre- 
sentations on that score being made by public bodies and 
others, 

THE provision of pedestrians’ crossings has made 
remarkably great and quick progress. It is only just a 
year ago—in THE ENGINEER of August 18th, 1933—that 
we drew attention to what we believe was the first of these 
crossings. In this column, on the date in question, mention 
was made of the Manchester-Liverpool arterial road, 
where it leaves the Bolton-road in Salford, near the fork 
leading to Pendlebury and Swinton, and of the fact that 
islands were provided for the safety of pedestrians crossing 
the roadway, as a roundabout scheme was in operation. 
A width of tessellated pavement was laid from the foot- 
paths on each side of the road. This crossing consisted 
of alternate black and white slabs of Cornish granite, 
and could plainly be seen by motorists during the day 
and was flood-lit at night. 


Tue Indian Railway Board has recently published the 
Government Inspector’s report on a railway accident 
which had a strong resemblance to, but with much less 
serious results than, the Armagh disaster of forty-five 
years ago. The scene of the Indian accident was at Tari- 
kere, on the Mysore Railways. A mixed train, with 
three passenger vehicles in the rear, had difficulty in 
ascending a 1 in 90 gradient on a wet night and with a 
greasy rail. Eventually, the train came to a stand, and 
it was divided, the engine and light vehicles going forward. 
The remaining wagons and the passenger coaches were 
not, however, sufficiently held, and they ran back and 
collided with a mail train standing in the station. Seven- 
teen persons were killed. As in the Armagh case the pro- 
vision of automatic vacuum brakes was recommended. 


Raiiway signals in Holland have previously made use 
of the three colours, red, green, and white. Space does 
not permit of an explanation of the significations con- 
veyed by each colour—often used in combination with 
another colour, and, under certain conditions, with a 
second light of the same colour. Red, however, always 
meant “ stop,” and white indicated “ clear.’’ The adop- 
tion of yellow, now almost universal, for “ caution,” 
was objected to because red might be taken for yellow 
in a country where fog is so prevalent ; it was also argued 
that white lights in houses and streets were not as common 
in Holland as elsewhere, and could not as readily be taken 
for the white light used for “clear”’ in railway signals. 
Now, as from July 16th, a change has been made, and, 
in distant signals, yellow will indicate “ caution,’ and 
green will signify ‘“‘clear.”’ The advantage claimed for 


the change is that the yellow can be seen farther than 





Notes and Memoranda. 





THE main steam drum for the 1400-Ib. boiler being built 
by Combustion Engineering at Chattanooga is 54in. inside 
diameter, 23ft. long, and 4in. thick, and is said to be the 
highest pressure large fusion welded drum yet made. 


SEALED in a diving apparatus known as the Bathysphere 
for over three hours, Dr. W. Beebe and Mr. O. Barton 
descended to a depth of 2510ft. off the coast of Bermuda, 
where they remained for half an hour studying marine life. 


_ THe whole of the 225 miles of the London-Paris airway 
is now illuminated for night flying since the Air Ministry 
has put into operation t new flashing beacons near 
Edenbridge, Ashbridge, and Tunbridge Wells. The 
installation of these aerial lighthouses makes a total of 
twenty-five air lights for the guidance of night-flying 
aircraft between London and Paris. 


AccoRDING to Mr. E. Kugel, at a meeting of the West 
of Scotland Iron and Steel Institute, the Hazelett mill, in 
which the material is delivered into the rolls in liquid 
state, leaving them as strip, sheet, or other desired shape 
in order to be treated further, has been successful in pro- 
ducing, not only metal with a rather low melting point, 
but also steel as a strip about 18in. wide and tin. thick. 


In the annual report of the Surrey County Medical 
Officer of Health reference is made to the effect on the 
local watercourses of the great building operations going 
on. Dr. Fergason says: “It is certain that within the 
next few years the County Council and the riparian autho- 
rities will be called on to undertake engineering works of 
great magnitude and at great expense. These rivers are 
fast approaching the condition in which they will be quite 
pean to deal with the increasing volumes of water 
and of sewage effluent poured into them as a result of the 
vast amount of building taking place.” 


In order to test the thickness of automobile cylinder 
walls in regular production work, the Packard Motor Car 
Company has developed a device which is lowered into 
each bore and determines the thickness by means of 
magnetic force. Previously the only way such measure- 
ments could be secured was by breaking or sawing the 
cylinder block into pieces. This non-destructive testing 
device comprises an electric magnet with a meter which 
measures the electric current necessary to energise the 
magnet. The greater the volume of steel present, the 
greater is the magnetic force needed to hold the metal to 
the magnet. 


In research into electrical engineering problems, the 
analysis of circuit performance and of the related physical 
phenomena frequently demands the simultaneous record- 
ing in correct time relationship of a large number of 
transient electrical quantities. The Research Department 
of the Metropolitan-Vickers Electrical Company, Ltd., 
has recently completed the design and construction of an 
electro-magnetic oscillograph for recording no less than 
sixteen quantities simultaneously on a single film, says 
Nature. Films up to 12in. wide and 36in. long may be 
used, *The operation of the oscillograph is initiated auto- 
matically, and the instrument requires the attention of 
one person only. 


THe township of North York, Ontario, experienced 
trouble by tastes and odours in the water brought down 
by the melting snow and spring rains. Experiments in 
aeration were conducted, using a borrowed compressor, 
and the results were so promising that a compressor was 
installed, driven by a 3 H.P. motor, the air line being con- 
nected to sewage type diffusion plates at the bottom of 
the mixing chambers. The finely diffused air rising to the 
top of the water carried off the objectionable vegetable 
matter. Soap-like bubbles were formed on the surface 
of the mixing chamber and part of the coagulation basin. 
The bubbles broke down, leaving brown earth-like scum 
floating on the surface, which was removed daily. 


Discusstne the question of super-charging high-speed 
heavy oil engines, Mr. Biichi, the originator of the Bichi 
pressure charging system, informed the Oil Engine that, 
not only have tests shown that exhaust gas turbo charging 
gives very good results with high-speed heavy oil engines 
running up to 1500 r.p.m., but that these results were 
actually more favourable than those which have been 
attained with the slow-speed engines. It is quite practic- 
able, and is, in fact, being carried into effect, to increase 
the output of a high-speed heavy oil engine by 50 per 
cent. continuous rating by the employment of pressure 
charging and, moreover, the fuel consumption with 
pressure charging in high-speed engines is actually lower 
than that of the slow-speed type. Experiments are now 
being carried out with the object of attaining 100 per cent. 
additional power by pressure charging in special cases. 


A Uservut method of cutting off thin brass tubes by hand 
is described by Mr. F. T. Piper, in the Machinist. The tool 
used is easily made and takes the form of the conventional 
pipe fitters’ shark’s jaw, but in place of the serrated teeth 
the end of an old hack saw blade is inserted into a slot 
milled longitudinally down the jaw, a screw being inserted 
through the hole in the blade and the cutting edge of the 
teeth pointing towards the handle. The jaws are placed 
over the tube and rotated with a light pressure. A little 
practice will determine the pressure necessary to effect 
an easy cutting operation. The same idea has been put 
into service for cutting the grooves in the brush spindles 
of motors and generators, without the need to put the 
spindles in the fathe, as is usual. For this | arabe the 
receiving groove is of a width equal to the thickness of two 
blades, z.e., Jin. One housing can then be made to apply 
to both purposes—tube cutting and spindle grooving—with 
a yin, packing set in the groove for the former purpose. 
In the correspondence following this note Mr. J. Service 
says that in this process the wall of the brass tubing is not 
supported, thus necessitating the light cutting pressure 
recommended. This can be overcome by the use of hard- 
wood plugs machined to suit the various bores. They 
can be drilled through the centre to suit jin rod, and 
held in position by nuts on the screwed end of the rod. 
This plan would allow the wood supports to be) easily 
inserted in any reasonable length of tubing and it provides 





the green. 


the work rigidity which all cutting processes require. 





Miscellanea. 


Ir is reported that a factory for the manufacture of 
electrodes for use in electric welding is to be established 
in Glasgow. 

F Romo a list of the world’s aeronautical records published 
in Flight, it will be seen that at present not a single record 
is held by this country. 

Last year 463 new factories were started in Britain. 
Of these London claimed 220, or nearly half, and out of 
the 220 there were 55 transfers from elsewhere. 


Avr the end of July the number of wireless licences in 
force in this country was 6,395,560, an increase of 770,660 
during the past year. During July 239,580 wireless 
licences were issued. 

A contract, valued at £77,000, for the construction 
of a motor racing track on the Sussex Downs has been 
placed with Melville, Dundas and Whitson, Ltd., public 
works contractors, of Glasgow. 


It has been announced by the Nigerian Government 
that diamonds have been discovered in the course of 
alluvial gold mining in the Birnin Gwari district in Suria 
Province, and in the Sokoto River. 


We regret to hear of the death of Mr. Charles G. 
Henzell, at the age of 73. He was one of the founders of 
the British Waterworks Association and was a president 
of the Yorkshire branch of the Institution of Civil 
Engineers. 

Preitrmiary work is now being carried out for the con- 
struction of a second hydro-electric station on the river 
Svir, near Podporozhye village. This station will be 
equipped with four turbines of 50,000 H.P. each. A sum 
of 50 million roubles has been allocated for this work. 


A SINGLE-PIECE rubber belt, 1291ft. long by 4ft. wide, 
of 7 by 9-ply, with a jin. reinforcement on top and 
xin. reinforcement on the back, has been made by 
the Manhattan Rubber Manufacturing division of 
Raybestos-Manhattan. It weighs 11 tons, and is to deliver 
1500 tons of crushed limestone per hour. 


Wen drilling for water in a place about 35 miles from 
Perm, U.S.S.R., at a depth of 156 m. oil was found and 
a gas gusher began to work. The oil discovered is similar 
to that in the Sterlitamak district. It is noteworthy that 
the average daily output of crude oil in June this year in 
the U.S.S.R. was 66,500 tons, an increase of 12-2 per cent. 
as compared with June last year. 


THE Government of India has decided on an expenditure 
of £675,000, spread over three years, for the development 
of civil aviation. Night flying equipment will be provided 
for the trans-Indian route; both Bombay and Madras 
aerodromes will be lit for the Karachi-Colombo route ; 
and full equipment for these routes and for three new 
routes—Bombay to Calcutta, Calcutta to Madras, and 
Karachi to Lahore—will be provided. 


At a recent meeting of the Ontario Hydro-Electric 
Power Commission, a resolution was instructing 
Dr. T. H. Hogg, chief hydraulic engineer, to develop a 
plan for the fullest possible utilisation of the water powers 
of the Niagara River on the Canadian side. It is under- 
stood, says the Canadian Engineer, to be the intention 
of the Commission gradually to close down the stations 
at Niagara Falls and build an extension to the generating 
station at Queenston. 

A ReEpPoRT from the Electrical Review’s Yokohama 
correspondent states that the five leading power com- 
panies in Japan have come to an arrangement whereby 
a power company will be formed by them, with a capital 
of 1,500,000 yen, for the purpose of supplying Manchukuo. 
Mr. K. Naito, vice-president of the Japan Power Company, 
has recently inspected personally the power resources 
and possibilities of development in Manchukuo, and he 
estimates the capacity of the twenty-seven rivers that 
could be harnessed at 1,500,000 kW. 


Stocks of burnt Meggener pyrites, amounting to 
some one million tons, and the property of the Sachtleben 
A.-G., exist near Neuss-am-Rhein, these stocks dating 
from the war years. It is estimated that the zinc content 
of these stocks is about 90,000 tons, and the iron content 
about 450,000 tons. For many years the Sachtleben 
company has been seeking methods for the recovery of 
these metals, but it is only recently that an economic 
method has been found. According to an extract in the 
Chemical Trade Journal, a method has now been proved 
on the semi-plant scale for the direct recovery of the 
iron and for the obtaining of the zine in the form of a 
high-grade zinc oxide. 

Tue official returns rendered to the Electricity Com- 
missioners show that 1042 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of July, 1934, as compared with the 
revised figure of 913 million units in the corresponding 
month of 1933, representing an increase of 129 million 
units, or 14-1 per cent. The number of working days in 
the month (i.e., excluding Sundays) was twenty-six, the 
same as last year. During the first seven months of 1934 
up to the end of July, the total amount of electricity 
generated by authorised undertakers was 8672 million 
units, as compared with the revised figure of 7408 million 
units for the corresponding period of 1933, representing 
an increase of 1264 million units, or over 17 per cent. 


Tue Prime Minister of Canada has introduced a Bill 
authorising the central Government to expend 40,000,000 
dollars on a public works programme to aid recovery, 
increase employment, and eliminate so far as possible 
the stagnant condition in the construction industry. 
The allotment of funds to the various Provinces has 
been made as follows :—-To Ontario, 10,000,000 dollars ; 
to Quebec, 9,000,000 dollars; to New Brunswick, 
2,900,000 dollars; to Nova Scotia, 2,780,000 dollars ; 
to Manitoba, 2,300,000 dollars; to British Columbia, 
2,000,000 dollars; to Alberta, 1,700,000 dollars; to 
Saskatchewan, 675,000 dollars; and to Prince Edward 
Island, 100,000 dollars. In addition to these specified 
allocations, a sum of 7,800,000 dollars has been set aside 
for public buildings, aids to navigation, rivers, and 





harbours, &c. 
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On August 6th, F. W. JENNiNGs, of Ashwell and Nesbit, Ltd., 
Barkby-lane, Leicester. 








THE REPURIFICATION OF WATER. 


THE present drought, according to a recent state- 
ment by the Minister of Health, is the severest on 
record in Great Britain. During the last fifteen 
months the rainfall has been 24 per cent. less than 
the normal, with the result that water authorities 
almost everywhere have been getting anxious 
about their reserves, while in certain rural districts 
an acute shortage has been expérienced. The 
question of water supply has thus attracted general 
attention, and in consequence all sorts of sugges- 
tions have been made for the avoidance of incon- 
venience in the future. When these are examined 
it will be found that all of them depend more or 
less directly upon the principle of sharing such 
water as Heaven is pleased to send us, and we are 
wise enough to collect, amongst the whole popula- 
tion of the country according to the needs of each 
area. The proposal to cover Great Britain with a 
‘water grid”? analogous to the electrical grid, 
into which the large waterworks would pump, and 
from which each community would satisfy its 
requirements, is a direct outcome of the principle. 
The amalgamation of existing undertakings on a 
smaller scale, with the object of giving the poorly 
endowed areas access to the resources of those 
more favourably situated, is based on the same 
underlying idea. Again, those who feel that they 
must say something, but dare not commit them- 
selves to any concrete proposals, satisfy their 
consciences by calling for a national control of 
water supply, their object being to bring about, in 
some way or other, a fairer relationship between the 
needs and the supply of every water consuming 
area in these islands. 

If ever the inhabitants of this country should 
have to face a general and permanent shortness of 
water, it is evident that no method of sharing out 
available supplies will meet their requirements. 
Something will have to be done to reduce con- 
sumption, and this, if possible, without any inter- 
ference with either the needs of industry or the 
health and pleasure of the population. Now, in 
this connection, it should be remarked that the 


consumption of water differs from that of every 
other commodity. In the strict sense of the term, 
consumption of water by man is practically 
negligible. He does not destroy it, as he does coal 
and oil, nor does he require it for permanent use, 
like metal and other substances. All that he does 
to it is to make it dirty, after which he disposes of 
it as quickly as he can. The total quantity is 
unchanged in the process. Experience shows that, 
however much water is used by a community per 
day, the sewage system will have to discharge 
almost exactly the same amount. We are happily 
far from the day when it may be necessary to 
consider the perfectly practicable course of purify- 
ing contaminated water and returning it to the 
reservoirs, but in the case of water which is merely 
dirty in the ordinary sense, such as storm water 
or water used for certain industrial purposes, its 
recovery and purification may sooner or later 
become a matter of importance. The quantities 
of water used in certain trades are very great, and 
the dirty effluents are of approximately equal 
magnitude. At present a certain legal standard of 
purity has to be obtained before such effluents may 
be discharged into watercourses or even into sewers, 
and it needs but a little stretch of the imagination 
to foresee the day when most, if not all, of the water 
dirtied by industry might be so far purified that it 
could be used over and over again for its original 
purpose. There is a very great deal to be learned 
about the art of purifying water, but the progress 
already made is so encouraging that almost any- 
thing may be not only possible, but commercially 
practicable in the future. The whole of the water 
supply of many cities in the prairie country of 
Canada and the United States is obtained from 
rivers which, at certain seasons of the year, are so 
charged with silt that they are little better than 
liquid mud. Nothing at all comparable exists in 
this country, even the Thames at London Bridge 
being limpid by comparison. Yet within twenty- 
four hours or less from the time when this unpre- 
possessing liquid enters the intakes of the water- 
works it is pumped into the city mains as pure 
drinking water, not only absolutely free from any 
trace of turbidity, but also of the highest bacterio- 
logical purity. So striking a result is brought about 
by the simplest methods. A minute quantity of 
alum in solution added to the raw water as it 
enters the sedimentation basins will cause the pre- 
cipitation of most of the material causing turbidity 
within a few hours, and mechanical sand filters 
will do the rest. Finally, the addition of about 
one part of chlorine to every two million parts of 
water will eliminate every disease-bearing microbe 
that may have survived up to that point. If 
muddy river water can be rendered of potable 
quality so quickly and easily, it should not be 
beyond the combined powers of engineers, chemists, 
and bacteriologists to purify any kind of dirty 
water that there is. The problem is threefold, 
although success in one direction may have an 
important bearing on success in the other two. 
Every trace of solid matter, including the micro- 
scopic and ultra-microscopic particles that cause 
permanent turbidity, has to be eliminated, then 
all objectionable chemical substances in solution 
have to be neutralised or destroyed, and finally 
harmful bacteria have to be killed. Many enter- 
prising engineers concerned with sewage disposal 
have called in bacteria to their aid, and by so doing 
have worked out schemes for purifying their own 
particular liquid which are undoubtedly good up 
toa point. But it seems likely that a more general 
method of attacking the problem would be to get 
rid of all insoluble matter first, next deal with 
objectionable salts, acids or alkalies, and then 
complete the purification, when necessary, by 
sterilisation with chlorine. In some instances of 
industrially dirtied water the elimination of the 
insoluble matter may be all that is required. The 
purification of the slurry from coal washeries is a 
case in point. The raw slurry has the appearance 
of black ink, owing to the presence of excessively 
fine coal dust. This will settle out in time, but the 
process is a very slow one and necessitates the pro- 
vision of large settling ponds for the purpose. It 
was, however, the only way of dealing with the 
slurry until recently, when a Belgian mining engi- 
neer discovered that if the liquid were made slightly 
alkaline by the addition of lime, and starch was 
then added in the proportion of about an ounce of 
starch to a thousand gallons of slurry, clarification 
was completed in two or three minutes. The 


process was described by Dr. R. D. Gifford in his 
address as President of the Midland Section of the 
Junior Institution of Engineers, which is reprinted 
in the July issue of the Journal of that Institution. 





What has already been achieved shows how 








much still remains to be found out with regard to 
the purification of dirty water, and suggests that 
useful surprises await those who are willing to 
experiment. For example, one peculiar thing 
about the new process for treating colliery slurry 
is not so much that starch should bring about the 
precipitation of insoluble matter, but that the 
starch has to be added at a freezing temperature 
to be properly effective. No reason for this curious 
requirement can apparently yet be given. The 
process, however, is at work on a considerable 
scale, and its success should stimulate efforts to 
discover methods of dealing equally satisfactorily 
with the purification of trade effluents of a more 
intractable nature. If the large water-using indus- 
tries could clean their effluents and use the same 
water over and over again, not only would the 
problem of river pollution be in a fair way to 
solution, but the question of water supply in certain 
areas might be sensibly eased. 


Railway Accidents. 


WHATEVER sins of omission and commission may, 
justly or unjustly, be placed at the door of British 
railways, there is one attainment in which, above 
all others, and above also all the other railway 
systems of the world, they stand pre-eminent. 
That is in the matter of safe railway travel. It 
would be unbecoming—and might be dangerous— 
for the railways themselves to boast of this. When, 
a few years ago, it was suggested to the late Lord 
Churchill that it should be made publicly known 
that the Great Western had not had a serious rail- 
way accident since the Slough collision of June 
16th, 1900—that company’s record for the last 
thirty-four years actually is two accidents, in each 
of which three passengers were killed, and four 
with one in each—that gentleman said: “No! 
or we shall have the biggest smash on record.” 
That is a kind of superstition to which we are all 
liable. Which of us dare boast—without touching 
wood—that his watch never stops? Strange as 
it may be, it is the fact that, after the railways, 
in order to meet the competition of road transport 
for passengers, had adopted the slogan “It is 
safer and quicker by rail,’ they had the worst two 
consecutive years, as regards fatal accidents, ever 
experienced. It is fitting, therefore, that what the 
railways cannot reasonably do should be performed, 
first, by the Ministry of Transport—the govern- 
mental department responsible for the railways— 
and, secondly, by the lay and technical Press, 
especially the latter, which can speak with authority 
and which may claim to be impartial and to be 
able to recognise the companies’ faults as well as 
their virtues. The recently published report of 
Colonel Mount, the Chief Inspecting Officer of 
Railways, on the accidents and casualties of last 
year, does the Ministry of Transport’s share in 
making these facts known, and it affords us an 
opportunity also to show the remarkable results, 
as regards safety, of the operation of British rail- 
ways. They have not always enjoyed so envious 
areputation. Sixty years ago—in 1873 and 1874— 
the record of fatalities on the railway was very 
bad. Butit is a remarkable thing, and one to which 
we would once more draw attention, that Parlia- 
ment and all the inquiries of Royal Commissions 
and Select Committees not only never found the 
companies guilty of indifference in this matter, 
but declined to transfer any authority as to safe 
working from the railways to the State. For 
example, Captain Douglas Galton—a Board of 
Trade officer and no mean authority on this 
subject—told a Select Committee in 1857, “I am 
taking into view the safety of the public. I am 
looking to the way in which railway accidents can 
best be diminished, and I do not think it would 
be by special interference on the part of the Board 
of Trade.” The Devonshire Royal Commission of 
1865 dealt with this question at great length and 
with much detail, but its conclusions were that 
“no other mode of locomotion ever used by man 
can show a more satisfactory result, and we are 
therefore not prepared to suggest any alteration 
in the present law in this respect.’ The Com- 
mission did, however, recommend that the reports 
of the inspecting officers on accidents be made 
public. The Act of 1871 ordered that the report on 
each accident inquired into should be made 
public, and Captain Tyler, the then Senior Inspect- 
ing Officer, commenced also an annual report. The 
first of these dealt with the accidents of the year 
1870. These facts bring us to our present 
purpose—a review of the annual report of the 
Chief Inspecting Officer on the accidents of last 
year. : 

Railway accidents broadly come under three 
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heads :—(1) Train accidents and incidents “ likely 
to cause loss of life or personal injury,” e¢.g., 
failures of equipment ; (2) accidents to passengers 
and the general public, other than in train acci- 
dents, €.g., passengers getting into or out of trains 
or falling over luggage, &c., and the public using 
level crossings ; (3) accidents to railway servants, 
other than in train accidents. The most impor- 
tant of these are the train accidents, and the 
measure of their seriousness—at least, the feature 
that appeals most to the travelling public—is 
the number that are fatal. That number must 
be measured by the amount of risk run. To 
appreciate that it should be noted that there 
are some 21,000 locomotives, besides 2700 elec- 
trically operated motor vehicles, driven by 32,000 
engine-drivers and motormen, which run over 
400 million miles a year. Their movements along 
the line are protected by 26;000 signalmen. There 
is nothing, except the automatic train control on 
parts of the Great Western, to prevent drivers 
from failing to see signals nor to compel obedience 
to adverse indications. Neither, generally, is there 
anything to safeguard a signalman from reporting 
that the section he controls is unoccupied when it 
is, in fact, obstructed. Despite these risks, Colonel 
Mount’s present annual report shows that there 
was not a single passenger killed in a collision last 
' year—and, we would add, it was the same in 1932— 
but there was one fatal derailment—again, as in 
1932. Additionally, a passenger was killed by a 
displaced load on a passing freight train. As the 
Ministry of Transport did not consider it necessary 
to inquire into that accident, the facts are not 
generally known, so we would say that it occurred 
at Glengarnock, in Ayrshire, on September 30th. 
The number—eleven—of railway servants killed 
in train accidents was higher than usual. Two of 
the fatalities occurred, however, not in train 
accidents as generally understood ; two resulted 
from the fall of rock outside railway property near 
Fairbourne—see THE ENGINEER of July 14th, 
i933—and three happened in collisions, mainly 
caused by dense fog. Thus, only three accidents, 
involving the loss of four lives, can be regarded as 
having been preventable. Of accidents to, or 
failures in rolling stock or permanent way, 5156 
were reported, of which 4894 were failures of 
coupling apparatus. These figures were not only 
lower than in 1932 and 1931, but the total of 5156 
compares with an average of 9141 for the five-year 
period 1925-29, and with an average of 11,153 
for each year of 1920-24. The great bulk of the 
accidents to passengers other than in train acci- 
dents was due, the report observes, to misadven- 
ture, by want of caution, or misconduct on the 
part of the passengers concerned. In the 44 
casualties, including 23 fatal cases, to passengers 
caused by falling out of carriages, 16 children were 
involved. Many of these accidents occurred 
through doors becoming unfastened owing to inter- 
ference on the part of passengers, but, in Colonel 
Mount’s opinion, there is no justification to warrant 
pressure on railway companies to adopt any 
automatic or other door control device. Under 
this heading come the accidents at level cross- 
ings. That, because of the space often devoted 
by the popular Press to such accidents, merits 
special attention, particularly when the facts are 
known. In the very penultimate paragraph of the 
report it is said that there are approximately 
5000 public road level crossings. The number of 
occupation and footpath crossings is not also given, 
but the omission is, on this occasion, immaterial, as 
the railways have no statutory obligation as to the 
safety of the users of those crossings. The returns 
show that during 1933 only eight people were 
killed at public road crossings, and only one of 
them was the occupant of a road vehicle; one 
was a railway servant, and six were pedestrians. 
In no case was the gatekeeper or signalman 
concerned to blame. Accidents to railway 
servants, exclusive of those in train accidents, 
are divided into ‘‘ movement ’”’ and “ non-move- 
ment ” accidents. The last are of a general indus- 
trial character and not singular to railways, so 
do not call for comment. In ‘“ movement ” 
accidents 152 men lost their lives. That figure 
was slightly higher than the 146 of 1931, but lower 
than that for 1932 and than the average for the 
ten years 1920-29, which is as far back as the 
report shows. The decrease is mainly among the 
permanent way staff. It is significant that 


in forty-four cases last year the cause assigned 
was misadventure or accidental; in ninety-one 
it was want of care or misconduct on the part of 
the deceased ; and in ten want of care or breach of 
rules by some other servant. 


Our leading article of April 6th last as to the 








inspecting officers of railways may now be supple- 
mented by the information that they inquired into 
nineteen accidents last year. In fourteen of the 
consequent reports recommendations were made, 
of which six were adopted and three were not 
accepted ; in the remaining five cases the recom- 
mendations were still under consideration when the 
report was prepared. The particular part of 
Colonel Mount’s report wherein this information is 
given then proceeds to relate the beneficial conse- 
quences that have followed these discussions. 
Although the circumstances of the derailment at 
Raynes Park—Ture ENGINEER of October 13th 
and 20th last—were exceptional, having regard 
to the careful selection and training of all super- 
visory personnel in charge of track maintenance, 
the recommendation of the late Colonel Anderson 
that Rule 224 be amplified was adopted by the 
companies. The mishaps at Three Bridges and 
Alne—see our leading article, ‘* Collisions under 
Automatic Signals,’’ of April 20th—have led to 
full consideration being given to the practicability 
of additional safeguarding measures in the opera- 
tion of the stop-and-proceed rule. In our issue of 
May 6th, 1932, we discussed the failures of wagon 
couplings, arising out of the collision at Dagenham 
Dock in December, 1931. It now appears that, in 
both railway owned and privately owned wagons, 
new drawbars and hooks are being made, without 
welds, from steel of from 32 to 38 tons per square 
inch tensile, and, as from June 30th, the practice 
of repairing mild steel drawbars and hooks by 
welding will not be permitted. 














Literature. 
Higher Control. By 'T. G. Rosse, M.I. Mech. KE. — Sir 
Isaac Pitman and Sons, Ltd., London. 1934. 


Pages 269. Price 12s. 6d. net. 


HiGHER Control is defined as a standardised method 
of setting out the facts and figures of any business, 
small or large, from the management standpoint, in 
such a way as to indicate the trend of the business. 
It differs from the better-known ‘‘ budgetary con- 
trol,” in that the latter determines in advance a 
theoretical ideal, and records what is taking place, 
under the aspect of departure from that ideal, whereas 
higher control records what is actually occurring 
month by month. 

Mr. Rose pays a compliment to the engineer by 
telling us that the idea of higher control was evolved 
in the works, where a satisfactory method of works 
control had been developed. We are convinced that 
most managers of engineering works welcome the cost 
accountant and have not been averse from using the 
facts that have been placed at their disposal, and by 
means of suitable charts have succeeded in inter- 
esting their staff in matters relating to production. 
The author clearly shows that even as an efficient works 
control is based on the cost accounts, similarly a satis- 
factory company control can be built up on the 
financial accounts. 

He certainly makes an excellent case for his higher 
control, and even if it resolves itself into making an 
intelligent use of all available facts and statistics, we 
should not cavil at his title. He lucidly defines the 
general problem, demonstrates how he establishes his 
control with relation to the business, trading, and 
financial positions respectively, and then devotes some 
consideration to the preparation of control reports 
and their function, virtually the kernel of the scheme. 
He shows how it can be utilised in retail distribution, 
clearly describes works control, and in his conclud- 
ing chapter explains succinctly the uses of higher 
control. An appendix on charts is definitely helpful, 
and we notice that the author stigmatises those which 
do not incorporate the figures from which they are 
built as “blind” charts. It is certainly all to the 
good to display the actual data whenever possible. 

This work may be safely recommended to indus- 
trialists who appreciate the necessity of keeping a 
close hold on the organisations they direct; at the 
same time it is suggested that the book would be still 
more useful if the author had used genuine figures for 
the compilation of his statistics, and definitely put on 
record the results of applying this system of higher 
control to an actual business. This principle has, after 
all, been very helpfully employed in describing certain 
methods of cost accounting. 

Mr. A. H. Pollen, in an interesting Foreword, states 
that “‘ higher control is an assurance that the proofs 
of mismanagement are so unmistakably and swiftly 
disclosed that errors can be retrieved before their 
consequences become irreparable.” 





SHORT NOTICES. 

Mine Cooling by Devaporised Compressed Air. By 
8. E, T. Ewing and A. L. Egan. Johannesburg: Radford 
Adlington, Ltd. 1934.—Although the Witwatersrand 
goldfield of South Africa is considered to be one of the 
most fortunate mining areas for deep work, on account of 





the comparatively small rise of the rock temperature as 
the depth is increased, difficulties are already being found 
in maintaining working conditions underground on account 
of the great depth at which mining is carried on. This 
depth, as pointed out by our South African correspondent, 
recently, now amounts in one case to 8500ft., and the 
temperature at that depth is about 90 deg. Fah. With the 
usual working arrangements of a South African mine the 
atmosphere is practically saturated with humidity and 
physical labour is very trying. A number of schemes have 
consequently been put forward for improving the ventila 
tion of the mines. The scheme suggested by the authors 
of this book is that compressed air should be used in the 
mine for the transmission of power to a far greater extent 
than is at present practised, Also that this air should be 
devaporised, or dried, most thoroughly before it is sent 
into the mine, so that it would carry no latent heat. For 
the purpose of devaporising the air it would be compressed 
at the mine head to a pressure higher than that at which 
it was required in the workings. It would then be expanded 
in a machine doing useful work, and consequently coole«| 
with the result that its moisture would be precipitated. 
The air would then be sent into the mine to work drills, 
hoists, winders, and even air-driven electric lighting sets. 
It would, naturally, be exhausted into the mine in a cold, 
dry state and would be much more tolerable to the workers 
than the present hot and humid atmosphere. The authors 
estimate that the cost of the devaporising process would be 
18 horse-power per 1000 cubic feet per minute and that 
the exhaust would be delivered into the mine at an average 
of about minus 80 deg. Fah. 


Swimming Bath Water Purification. By F. Wilkinson, 
M. Inst. C.E., and F. J. Forty, B.Sec., A.M. Inst. C.F. 
London: The Contractor's Record, Ltd. 1934, Price 
12s, 6d. net.—Since the publication of the first edition of 
this book some five years ago there has been a considerable 
increase in the number and popularity of swimming baths 
and pools in this country. The book opens with a chapte: 
giving briefly the condition of water in baths as revealed 
by visual, chemical, and bacteriological examination, 
followed by methods of purification giving concise details 
of the various apparatus used and the physical, chemical, 
and - bacteriological standards and tests. Illustrated 
descriptions of some of the well-known types of purifica- 
tion systems are given. The details of construction and 
equipment of baths and bath buildings, together with the 
preliminary design of schemes, specifications, and costs, 
are dealt with in a comprehensive manner and many 
interesting and useful figures are given. It is obvious that 
the authors have spent much time and delved deeply into 
the subject to produce a book which is, not only useful, but 
will prove invaluable to all private and municipal concerns 
which maintain or are contemplating the construction of « 
swimming bath. 








SIXTY YEARS AGO. 


To-pay, sixty years after his death, Sir William 
Fairbairn’s name is remembered chiefly in connection 
with the pioneer work which he carried out on the strength 
of iron and on the laws of strehgth in iron structures. 
We do right to regard him as one of the principal founders 
of the important branch of study now known as the 
theory of structures but to think of him only as that is 
to do an injustice to one who was a great engineer in 
every branch of the profession as it existed during the 
first half of the nineteenth century. He died on August 
18th 1874 ‘ full of years and not without honours, hardly 
earned and very fully deserved.’ Like that other great 
engineer, Telford, Fairbairn was born in humble cir- 
cumstances in the Scottish border country. His father, 
Andrew Fairbairn, was a farmer at Kelso. William was 
born in 1789 and was sent early to school. Soon he 
manifested a desire to be a millwright and when his 
schooling was over he was apprenticed to an engine-wright 
at Perey Main Colliery. Two years later he started on a 
tour such as apprentices then commonly made. He 
became, in fact, a.“ journeyman” in the literal and 
original sense of that word, In 1813 he settled in Man- 
chester in partnership with James Lillie and for many 
years fought a hard fight with adverse circumstahces. 
The first field in which he began to acquire honour was 
the invention and manufacture of machine tools. His 
real bent however lay in millwright work and in time he 
revolutionised the design of mills for grinding wheat and 
spinning cotton. He gave the mills new water wheels, 
new shafting, new couplings and new gear wheels. Mill- 
wrighting, as he found it, was a second-rate trade. He 
abolished the millwright and introduced the mechanical 
engineer. His work however did not end here. He was 
intimately connected with the construction of the Conway 
and Menai bridges and did much to promote the art of 
iron shipbuilding. Of his many contributions to the 
literature of his profession the major part appeared in 
the ‘‘ Transactions” of the Royal Society and of the 
Manchester Philosophical Society and in the “ Reports ” 
of the British Association. Others of his works appeared 
as separate treatises among which were one on * Canal 
Navigation ” another on ‘“ The Strength and Properties 
of Hot and Cold Blast Iron,” a third on ‘“‘ The Strength 
of Locomotive Boilers” and a fourth on “ The Strength 
of Iron Plates and Riveted Joints.” It was difficult, we 
wrote in our issue of August 21st 1874, to discover a 
branch of the art of mechanical engineering to which 
Fairbairn had not contributed something. “‘ His foot- 
prints may be found on every path which the engineer 
can tread and the sands of time will never efface them. 
... One often hears in these present days an expression 
of regret at the passing of the old-time millwright, the 
almost legendary type of craftsman who was able to 
turn his hand to any branch of the mechanic arts. It 
might almost seem that Fairbairn initiated the slow 
process of his demise. In reality however when he 
** abolished the millwright and introduced the mechanical 
engineer ” he suppressed a type of second-grade worker 
of whom we know little to-day and developed the highly 
skilled, versatile and self-reliant class of craftsman to 
whom the title of ‘‘ old-time millwright ’’ properly applies. 
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DIAGRAM OF ENGINE SHOWING POSITIONS OF THERMO -COUPLES 
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Tests on Boiler of L.N.E.R. Engine 
“No. 10,000.” 


| aw our issue of August 3rd, by the courtesy of 
Mr. H. N. Gresley, we reported the results of 
evaporation tests of the boiler of the L.N.E.R. 
‘ Pacific’ engine “No. 2578.” By Mr. Gresley’s 
further courtesy, we are now enabled to publish the 
following account of similar tests conducted last year 
on the water-tube boiler of locomotive ‘* No. 10,000.” 


These tests were undertaken to find the tempera- 
ture of the water in the boiler drums and the heat 
drop of the flue gases during their passage to the 
smoke-box. As modifications may be made later, 
and further tests required, it is necessary that the 
basis of comparison should be similar, which entails 
a steady power output for sufficient intervals of time to 
get regular results. The fluctuating demand met with 
in ordinary service conditions makes it quite impossible 
to carry out a test of this nature with any reasonable 
degree of accuracy. Accordingly, a stationary test 
was made on the boiler, and the amount of steam 
it generated was passed through a meter, which 
enabled very regular conditions to be maintained. 
The meter used was of the “ Venturi” type, and to 
ensure accurate results a long straight pipe line of 
fairly large diameter is necessary, so that there are 
no eddy currents, and the velocity is not unduly high. 
To avoid the erection of a staging for this pipe line, 
it was slung from the footstep brackets along one side 
of the dynamometer car, and the recording part of 
the meter mounted inside, in @ manner similar to 
that illustrated in our issue of August 3rd. 

The steam was diverted to the meter by breaking 
& joint in the 3in. main steam pipe in the smoke-box, 
near the high-pressure steam chest, and joining it to 
a lagged pipe, 3in. internal diameter, leading to the 
pipe at the side of the dynamometer car. This pipe 
is 4in. internal diameter, and heavily lagged; 12ft. 
from the front end a mercury pyrometer and pressure 
pipe are inserted in the main through a thick flange. 
The pyrometer bulb extends to the centre of the 
pipe, so that it accurately measures the temperature. 
Coiled pipes above lead to dials mounted in the 
dynamometer car. Ten feet further along the main 
the meter orifice is inserted. It was placed at this 
distance away from the pyrometer bulb so that any 
eddy currents, due to the obstruction of that bulb, 
would have disappeared. The orifice is a thin plate 
with a sharp-edged hole in it of less area than that of 
the pipe. The pressure drop on the outlet side hears 
a relationship to the velocity of the fluid through the 
orifice, so that the amount passing can be found. 
Openings on each side of the orifice lead to screw- 
down valves connected on their outward sides to 
vertical cooling chambers, from which pipes lead 
downwards into a cooling tank, and then up to the 
recording part of the meter, which is fixed in the 


ential pressure gauge fitted with a clock-driven chart. 
The scale on it is marked in fractions of maximum 
flow, and can be used with different orifice plates. 
Each orifice plate has a maximum rate of flow 
according to the size of the hole init. They were cali- 
brated by the makers, figures being supplied for dry 
steam at a stated pressure and temperature. As the 
flow varies as the square root of the density, correc- 
tion factors are used for other pressures and tem- 
peratures, and the pressure gauge and pyrometer 
were inserted in the pipe line, so that these data 
could be arrived at. The orifice plate used during 
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these tests was capable of measuring a maximum 
hourly steam flow of 31,500 Ib. at 400 Ib. per square 
inch, and a temperature of 640 deg. Fah. The next 
available one was rather too small, its maximum rate 
being 18,750 lb. at the same pressure and tempera- 
ture. Four feet behind the orifice the pipe is branched. 
A return pipe leads back to a valve on the side of 
the smoke-box. This pipe is 24in. internal diameter, 
and is left uncovered to lower the steam temperature. 
It is taken into the base of the blast pipe, which is 
blanked off from the cylinders, and the steam 
exhausts through the top, the amount, and, therefore, 





dynamometer car. This is a special type of differ- 
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USED IN THE TESTS 


viously mentioned valve. The other branch behind 
the orifice leads to the silencing pipe through which 
steam is discharged to atmosphere, the amount being 
regulated by a valve. All the steam used was metered 
with the exception of a supply to a small ejector, 
which was used to draw samples of smoke-box gases 
through a CO, indicator. 

When comparing meter readings with water con- 
sumption from the tender, an addition of 300 Ib. 
per hour was made to the meter readings, as experi- 
ments have shown that this is an average figure for 
the small ejector. The assumption that the small cone 
in the high-pressure ejector uses the same amount 
of steam as in an ordinary one may be open to criti- 
cism. It is appreciated that an experimenter should 
not make assumptions, but the alternative to this 
was a fairly expensive modification to the ejector to 
enable the steam passing through it to be metered, 
which was not considered justifiable in view of the 











the smoke-box vacuum being regulated by the pre- 





small difference introduced in the final result due to 
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Fic. 1—LIGHTING-UP TEST, JULY 17TH, 1933 


a large error in the assumption. For example, an 
error of 50 per cent. in this figure would only alter 
the steam consumption rates experimented with by 
about 1 per cent. 

The temperatures in the flues and water drums were 
obtained by means of thermo-couples connected up 
to a fourteen-point ‘“‘ Cambridge ’’ indicator on the 
footplate. Their positions are shown at 1 to 14 in 
the accompanying drawing. The flue thermo- 
couples, it will be noted, extend well into the passages, 
so that they are in the line of the gas stream. The 
couples in the drums come opposite the third row of 
tubes, except Nos. 8, 10, 12, and 14. The two former, 
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Actual Steam Flows and Vacua at Various Nominal Rates of Steam Flow. 


Average Temperatures, Pressures, CO, Percentages, 
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TABLE 


Steam 


Temperature, deg. Fah. 


Pressure, lb. per sq. in. 
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although 12in. long and therefore projecting well into 
the drums, come opposite the second row, owing to a 
different spacing. Nos. 12 and 14 had to be kept 
short to enable them to be got in, but they also 
come opposite the second row. No. 15 thermo- 
couple is connected to a separate dial on the foot- 
plate. Sampling pipe No. 16 has a filter at its outer 
end, and is connected to a ‘‘ Cambridge”? CO, 
indicator in the dynamometer car, a small stream of 
the smoke-box gases being drawn through it con- 
tinuously by a connection from the vacuum train 
pipe. The smoke-box vacuum pipe No. 17 led to a 
water gauge, which was read from the dynamometer 
car. A pressure gauge, also visible from the dynamo- 
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FIG. 2—EVAPORATION TEST 


meter car, was mounted in an equivalent position 
on the steam pipe to that of the usual steam chest 
pressure gauge, in order that the pressure drop could 
be ascertained. 

During the evaporation tests sets of readings were 
taken at five-minute intervals. There were twenty- 
two readings to be made at each interval, and in 
order that footplate and dynamometer car readings 
should coincide they were timed by bell signal, the 
boiler pressure being read first to be simultaneous 
with the steam chest pressure reading. A second 
boiler pressure gauge was ordered, and arrange- 
ments made to mount it against the gauge equivalent 
to the steam chest gauge, so that both could be read 
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Wylam. It was sampled, and the calorific value 
found to be 14,476 B.Th.U. per lb. : 

A preliminary test was made on July 6th, the boiler 
being tested for short intervals at different rates of 
evaporation in order to see if everything was working 
satisfactorily. It was found difficult to maintain 
uniform conditions. Having decided on a certain 
rate of flow, an endeavour was made to maintain 
it with the smallest amount of vacuum possible by 
regulating the valve to the smoke-box, and the rear 
valve to atmosphere. It had previously been found 
possible to do this with a low-pressure boiler, but it 
was quite impracticable with 400 lb. steam pressure. 
Any alteration of one valve reacted greatly on the 
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other, and in the meantime the boiler pressure rose 
and fell with the valve adjustment, thus altering the 
vacuum after it had been set. On attempting to 
pass all the steam up the blast pipe, regulating the 
amount by the valve at the side, the vacuum was 
too excessive ; more steam was generated than the 
valve would allow to pass, and the boiler pressure 
could not be kept below 4501b., the only satis- 
factory result obtained being a relationship between 
pressure drop and rate of flow. 

After a second day’s fruitless experimenting to 
maintain regular conditions, it was decided to keep 
the back valve shut, and increase the blast pipe dia- 
meter from 4in. to 4}in., so that more steam would 
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Fic. 3—LIGHTING-UP TEST, JULY 19TH, 1933 


by one observer, but as it did not arrive in time 
simultaneous readings had to be obtained by signal. 
This method was quite accurate, as the pressures 
changed very slowly. 

All the pyrometers had been recently checked, the 
pressure gauges were all tested and found correct, 
and the CO, indicator, which is of a special electrical 
resistance type, was checked against actual gas 
analysis, and found to agree within 1 per cent. 

The same fireman was employed throughout the 
tests. He had no previous experience with this 
engine, but he fired the boiler in a most efficient 
manner. He had to maintain a uniform rate of firing 
for long periods, one test lasting over four hours, 
and great credit is due to him for the regular conditions 
obtained. 

The coal used throughout the trials was East 





be passed in relation to the vacuum obtained. Test- 
ing the engine again under these altered conditions, 
it was found that the vacuum was inadequate to 
maintain the boiler pressure against the rate of flow 
up the blast pipe. The top was therefore altered to 
4tin., and a further test made on July 12th. It was 
found that the conditions were then balanced, the 
vacuum obtained keeping pace with the boiler demand 
and a very steady pressure could be maintained. On 
this and the following day a series of tests was made 
at rates of evaporation varying from 14,000 lb. up to 
24,000 Ib. per hour, each being run fora sufficient length 
of time to ensure uniform conditions being established. 

During these tests there was trouble with the 
injectors, which wasted a great deal of water, but as 
the meter readings were adequate, it did not matter. 
Some coal consumption tests, to determine boiler 
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efficiency, were to be made, during which water 
readings would be required, but the injector waste 
was so great that it would have been impossible to 
measure it. They were given attention, and subse- 
quently worked better. A water gauge and scale 
were mounted on the side of the tender, and a table 
giving the gallons at each inch prepared. 


On July 17th a lighting-up test was made to deter- 
boiler ; 
10 ewt. of coal were weighed on to the empty tender, 
the engine was lit up, and readings taken at ten- 
minute intervals until boiler pressure was obtained. 
The remaining coal on the footplate was then weighed 
On 
this graph it was necessary to average the left and 


mine the temperature rise through the 


off. In Fig. 1 the results are shown graphically. 
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right flues and drums, as otherwise the 
lines would cause confusion. 

Immediately following this test one was made at 
an evaporation rate of approximately 15,000 Ib. per 
hour to find the boiler efficiency ; 4 tons of coal had 
been weighed on to the empty tender towards the 
termination of the lighting-up test. The water 
levels in the boiler and tender were noted at the 
commencement of the test, and tanks were placed 
under the injector overflows so that any waste could 
be deducted. It was necessary to fill the tender 
during the test, and as it was impracticable to shut 
off the injector whilst this was being done, an allow- 
ance had to be made for the water delivered to the 
boiler between the two tender measurements. The 
height of water in the tender was noted, and it was 
filled for five minutes, and the fresh height noted. 
During this interval of time the steam meter readings 
were noted, and the pounds of steam passed in five 
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maintained in the boiler by the left-hand injector, 
which only wasted 5 gallons during the test, and it 
was possible to keep conditions very constant, and 
therefore suitable for checking the steam meter. 
The test lasted over four hours, and making the 
addition to the steam meter for the small ejector, its 
readings practically agreed with the water measure- 
ments, the tender readings giving a figure 1-2 per 


cent. higher. During some similar tests on a 
‘“* Pacific’ boiler the same close agreement was 
obtained. 


As both injectors would be required for any tests 
at a higher evaporation, and the right-hand one was 
working badly, it was attended to on July 18th, and 
the boiler lit up to test it. On July 19th a second 
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lighting-up test was made in an exactly similar manner 
to the first one, but the boiler was warmer. The 
temperatures obtained during this test are shown 
graphically in Fig. 3. As soon as boiler pressure had 
been obtained, a further evaporation test was made 
in a similar manner to that on July 17th, except that 
the evaporation rate was raised to approximately 
18,000 Ib. per hour. The right-hand injector was on 
continuously, and the left-hand one had to be put 
on fourteen times. This did not permit of the same 
regular conditions being maintained as were possible 
during the test at the lower evaporation rate when a 
constant feed was possible. The waste at the injectors 
was approximately 146 gallons. It could not be 
exactly measured, because, when using the soot blower 
about half-way through the trial, the opening of this 
valve cause the right-hand injector to blow back, 
and the force of the steam blew the waste measure- 
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ment tank away, so that the amount then in it had to 
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minutes were added to the water reading. The test 
was continued until all the coal was burnt and the 
boiler pressure was starting to fall. The results 
obtained are shown graphically in Fig. 2, and the 
evaporation and boiler efficiency figures are shown in 
the first column of Table II. During this test there 
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Coal used, tons os See Nel 4 
Pounds of coal per hour 3 -+| 2,036 2,477°4 
Pounds of coal per nny foot of grate 

per hour 58-26 | 70°89 


Pounds of water per hour .. i 15,869 | 18,783 
Pounds of water per square foot of 
evaporative heating surface per hour 
Average feed temperature, deg. Fah. 
Actual evaporation, pounds of water 
per pound of coal .. 7° 
Equivalent evaporation, ‘pounds of 
water per pound of coal from and 
at 212 deg. Fah. . 
Total B.ThU. transmitted to water 
per pound of coa ép, ooo > anaes 
Boiler efficiency, per cent. 70 
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be estimated. On comparing the readings between 
the steam meter and the tender water measurement, 
there is not the same close agreement, the tender 
readings being 5 per cent. higher. There was no 
escape at the safety valves, and the meter readings 
are more likely to be right. The observations taken 
are shown graphically in Fig. 6. The coal and water 
consumption figures for this test are shown in the 
last column of Table II. The water consumption 
figures for July 17th were taken from the tender 
readings, which were 1-2 per cent. higher than the 
meter. As the water readings appeared too high 
on July 19th, figures based on the meter readings 
were arrived at as under. To the meter reading the 
amount used by the small ejector was added, and 
1-2 per cent. added to the total to agree with the 
difference found previously. If the actual water 
figures are used, the actual evaporation figure would 
be increased from 7-58 to 7-87, the equivalent evapo- 
ration from 10-2 to 10-6, and the boiler efficiency 
altered from 68-1 to 70-7. The figure shown in 
Table II appears the more reasonable, because increas- 
ing the evaporation rate by about 20 per cent. should 
lower the efficiency and not slightly increase it. 
During the previous test, at the lower rate of evapora- 
tion, the vacuum was not sufficient to open the fire 






sufficient to pull it open slightly, so that extra air 
was obtained over the fire. 

In addition to the pressure and temperature figures 
obtained during these two coal consumption tests, 
some further series of figures were obtained during 
the shorter tests already referred to, made at evapora- 
tion rates of 14,000 lb. to 24,000 Ib. per hour. There 
were six of these tests in all, and each of them was 
carried out for a sufficient length of time to get 
uniform conditions at each evaporation rate. The 
average values of all these figures, after conditions 
had been got uniform, are shown in Table I, and 
from these, and the figures obtained during the coal 
consumption tests, curves have been plotted showing 
how the conditions vary as the evaporation rate is 
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increased. In Fig. 4 the temperatures through the 
boiler are shown at different rates of evaporation, 
and in Fig. 5 the drop in steam pressure and the 
vacuum are shown against the evaporation rate. 
The plotted points lie on the lines in a very regular 
manner, but it would be quite impossible to obtain 
such results under ordinary service conditions. It 
will be noted that the steam temperature remains 
very constant, irrespective of evaporation rate. 
The vacuum appears high when compared with that 
usual in a fire-tube boiler, but in the latter there is 
a much freer path for the gases with no change in 
direction, so that conditions are very different. This 
high vacuum need not necessarily cause a low boiler 
efficiency, but the back pressure necessary will react 
unfavourably on the engine, and to obtain the same 
vacuum with a lower back pressure might involve 
considerable departure from conventional design. 
The ashpan front damper was wide open throughout 
all the tests. During the short-time test made at 
14,000 Ib. per hour, it was shut for about a minute, 
the extra resistance caused by drawing the air from 
the front openings increasing the vacuum by lin. 
In service, when running at high speeds, the same 
evaporation rates might be obtained with slightly 
lower smoke-box vacua, provided the engine is 
worked with the front damper shut, thus allowing 
the air forced into the front air passages to build up 
pressure in the ashpan. 








A Heavy Duty Combination Turret 
Lathe. 


Tue lathe illustrated on page 188 has been specially 
designed by Alfred Herbert, Ltd., of Coventry, for the 
heavier classes of turret lathe work. It is new throughout 
and is claimed to have many features that enable it to 
produce such work accurately and quickly and with the 
least possible fatigue to the operator. 

The following are some of the principal dimensions of 
the lathe :— 


Maximum swing over bed covers .. 28in. 
Maximum swing over cross slide .. 18in. 
Maximum distance from — of spindle to 

face of turret : a seh ge wren), ae 
Diameter of hole in spindle 5}in. 
Size of each face of turret 12in. by I|4in. 
Horse-power of motor 35 
Speed of motor, r.p.m. . 1430 
Number of spindle speeds 16 
Range of spindle speeds .. 10 to 400 
Number of feeds to saddle 16 
Range of rec anake re feeds to saddle, cuts per 

inch. 6 to 240 
Range of transverse feeds to saddle, cuts per 

inch 


F 9 to 360 
Number of feeds to turret slide. . 16 

Range of feeds to turret slide, cuts per i inch.. 6 to 240 

The bed has four guiding surfaces, two for supporting 
the saddle and two for the turret slide. The guides for the 
saddle are both of inverted vee form. The front guide for 
the turret slide is of vee form, while the back guide is flat. 
The surfaces are completely protected by covers attached 
to the front and rear of the saddle and turret slide. The 
covers are not raised above the surfaces and arched over 
them, but actually slide upon them, so that the ingress of 
even the finest chips and grit and cutting lubricant is 
prevented. The covers attached to the saddle pass through 
clearance recesses under the turret slide, and those attached 
to the turret slide pass through clearance recesses under 
the saddle. The covers of both saddle and turret slide 
pass under or beside the headstock. The design of the 
bed is registered and its form and the system of bed covers 
are patented. The bed stands on two shallow bases when 





door, but during this second test the draught was 





the lathe is supplied without provision for using cutting 
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compound. When a cutting compound system is furnished 
the bed stands in two cast iron trays between which is a 
tank Jet into the floor for the cutting compound, into which 
the trays drain. 

The lathe is driven by a flanged motor bolted to the 
headstock. Power is transmitted from the motor by heat- 
treated chrome-nickel steel spur gearing running in oil, 
The control gear is of the pillar type with push button 
switch mounted on the headstock, the switch giving 
* Start,” “ Stop,” “* Reverse,” and *‘ Inch.” 

The main headstock spindle is flanged at the front end, 
so that chucks may be bolted directly to it with the least 
possible overhang. It is mounted on two roller journal 
bearings, the thrust in both directions being taken by two 
opposed double purpose ball bearings. In addition to the 
thrust, these bearings take part of the journal load. All 
the spindle bearings are carried directly in two heavy 
housings integral with the headstock and strongly ribbed 
to the bottom side and end walls. The transmission shafts 
in the headstock are mounted on ball and roller bearings. 
The speed changes are made through sliding gears operated 
by four levers grouped on one centre line at the front of the 
headstock. A high-speed multiple dise clutch is used for 
starting and stopping, and a multiple dise brake can be 
applied when the starting clutch is disengaged. 

An overhead support bar for the turret tools is carried 
in a bracket bolted to the top of the headstock. The 
bar can be adjusted by pilot wheel, pinion, and rack to 
project varying distances in front of the chuck. After 
adjustment the bar is clamped. 

The saddle has reversible automatic longitudinal and 
transverse feeds driven from the main spindle through a 
train of gears at the left-hand end of the headstock. The 
gears are mounted on ball and roller bearings and are 
enclosed in a case which forms an oil bath. They drive a 
shaft which runs along the front of the bed and actuates 
the mechanism in the saddle and turret slide aprons. The 
automatic longitudinal and transverse feeds are changed 
and reversed by levers on the front of the saddle apron 
near its left-hand end. Another lever near the feed change 
levers reverses the feeds. The feeds are engaged by two 
cranks near the right-hand end of the apron. Their 
cranks are interlocked so that it is not possible to engage 
the longitudinal and transverse feeds at the same time. 

A lever working horizontally near the centre of the saddle 
operates the quick-power traverse along the bed. This 
lever is moved in the direction in which it is desired that 
the saddle should travel. The movement of the lever 
automatically raises the trip plunger in the apron clear of 
the longitudinal stops, thus preventing the plunger from 
accidentally striking a stop at high speed. The quick- 
power traverse mechanism for the longitudinal motion is 
contained in an auxiliary apron attached to the back of 
the saddle. It is driven at a constant speed by a shaft 
actuated by gearing from the headstock. The longitudinal 
feed hand wheel is disconnected and remains stationary 
when either the automatic longitudinal feed or the quick- 
power traverse for the saddle is in use, but is rigidly con- 
nected to its shaft when these motions are not engaged. 

A lever working in a vertical plane below the cross feed 
hand wheel operates the quick-power traverse to the cross 
slide. The lever is moved in the direction in which it is 
desired that the cross slide should travel. The movement 
of the lever starts a small reversing motor at the back of 
the saddle and engages a clutch that puts the cross feed 
screw inmotion. The cross feed hand wheel is disconnected 
and remains stationary when the quick-power traverse is 
in use, but is rigidly ‘connected to its serew when this 
motion is not engaged. 

A lever on the apron working m a vertical plane enables 
the trip plunger for the longitudinal motion to be raised 
should it be necessary to pass over a stop when moving the 
saddle along the bed by hand. 

The cross slide carries a square turret at the front and a 
tool post at the back. The locating plunger is withdrawn 
by a lever and the turret can be rotated easily by hand on 
a ball thrust bearing. The cross feed screw is fitted with 
ball thrust bearings and the cross slide can be clamped in 
any position on the saddle. The cross slide hand wheel has 
an adjustable graduated index disc, and the hand wheel for 
the longitudinal motion has an indicator for obtaining 
lengths within fine limits. 

The automatic and dead stops for the longitudinal 
motion are carried on a hexagon stop bar in front of the 
bed. Those for the transverse motion are carried on a 
square stop bar mounted on the saddle at the right of the 
cross slide. There is an arrangement by which the fixed 
abutment on the slide can be run past any stop, when 
required, and by which the stops and stop bar are pro- 
tected under a hinged cover which can be swung back 
when the stops have to be set. The stops trip the feed in 
either direction and also act as dead stops. 

The turret slide carries a hexagonal turret fitted with a 
patented frictionless rotating mechanism. When the 
clamping lever is slackened the turret is automatically 
lifted from its bearing on the slide and is carried by a ball 
thrust washer. With this mechanism the turret can be 
indexed by hand quickly to any position either forwards 
or backwards, and the absence of power rotation removes 
the possibility of the operator being struck by long boring 
bars. If the tool lay-out necessitates the turret being 
considerably out of balance no material difference is made 
in the ease with which it can be rotated. When the turret 
has been located in the new position by the indexing bolt 
it is pulled solidly down on to its bearing on the slide by 
the clamping lever. 

The automatic feed to the turret slide is driven by the 
sume shaft that drives the feed for the saddle. The feed 
changes are operated by levers on the front of the apron 
near its right-hand end. The feed changing and quick- 
power traversing gears on the turret slide are arranged 
very similarly to those on the saddle. The rate of feed in 
use for the saddle at any time is quite independent of that 
in use for the turret slide. The six self-selecting stops for 
the turret slide are carried on a hexagon stop bar in front 
of the bed in line with the stop bar for the saddle. The 
stop bar is rotated in unison with the turret by a shaft 
below the turret which is driven by gearing in the turret 
slide and is connected to the end of the stop bar by a chain 
enclosed in a case at the right-hand end of the bed. The 
stops trip the feed and act as dead stops. 

A patented unison stop adjustment and stop bar 
rotating mechanism is a new feature of the design and is 
claimed to be of great value on a combination turret lathe 





for heavy work. It is in part a development of the Herbert 
unison stop adjustment, that has been in use for a con- 
siderable time on the company’s combination turret lathes. 
It is combined with a method of rotating the stop bar that 
carries the stops for the longitudinal motion of the saddle. 
The arrangement consists of a bracket bolted to the lathe 
bed at the left-hand end of the saddle stop bar. This 
bracket carries a long boss projecting at an angle from the 
bed and supporting at its 
upper end a hand wheel and 





bearings are used to take the tension, and they work 
through phosphor-bronze nuts on the jib. By these 
means a full load can be derricked at the rate of 6ft. 
per minute, measured horizontally, 

The peculiarity of the jib lies in the track, which is 
affixed to its lower member that carries the jigger hoist 
trolley. This track consists of two flat bar rails running 
down the centre from end to end on which the trolley 





handle. The hand wheel, ; 
which is keyed to a hollow 
shaft, is used for giving a 
fine adjustment endwise to 
both the saddie and turret 
slide stop bars. The handle 
is keyed to a shaft that 
passes through the hollow 
hand wheel shaft, and turns 
the saddle stop bar, one 
turn of the handle corres- 
ponding to one turn of the 
stop bar. A dise and spring 
plunger locate the bar in 
each of the six positions. 
This patented mechanism 
enables the operator to adjust 





all the longitudinal stops in 
unison to accommodate varia- 
tions in the thickness of 
articles being machined, and 
to rotate the saddle stop bar 
as the various tools on the 
cross slide are brought into 
action. 

A taper attachment can 
be furnished which will deal 
with either internal or ex- 
ternal tapers. It is attached 
to the back of the saddle and 
will machine tapers having 
the large end towards the 
left or right. It can be con- 
nected and disconnected from 
the front of the lathe. When 
used with a chasing attach- 
ment, which can also _ be 
provided, if required, taper 
threads can be chased. The 
chasing attachment permits 
a wide range of threads to be 
cut by using suitable leaders 
and nuts. Each leader can 
be used for chasing a thread 
having its own pitch. Left- 
hand leaders are required for 
left-hand threads. The leader 
is mounted on the feed shaft 
near its left-handend. Itcan 
be located in different posi 
tions lengthwise of the shaft 
according to the position 
of the screw to be chased 
on the work. The leader nut 


is bolted to a_ transverse 

slide carried on a_ bracket 

attached to the left-hand. 50-TON 
end of the saddle apron. 


The movement of a crank on the bracket advances the nut 
into engagement with the leader and withdraws it. The 
chaser is advanced to the work and withdrawn by the 
cross slide hand wheel. 

When required, an auxiliary slide rest can be furnished. 
It is bolted to a facing on the saddle at the left-hand side 
of the cross slide, and is useful for certain operations on 
work of large diameter. 








50-Ton Crane for Southampton. 


Tue electric crane which we illustrate herewith has 
recently been supplied to the Southern Railway 
Company for service at the new graving dock at 


Southampton by Stothert and Pitt, Ltd., of Bath, and 
is noteworthy on account of the way in which the two 
principal hoists have been arranged to give the maximum 
convenience. It is nominally of 50 tons capacity at a 
radius of 110ft. 

As will be seen from the illustrations, the crane is of 
the travelling type, with a slewing superstructure and 
a jib that is derricked, or luffed, by means of screws at 
the heel, There are three separate hoisting tackles, 
the main one of 50 tons, a “ jigger’”’ hoist of 15 tons, 
which can be run in and out along the jib, and a 5-ton 
whip hoist at the extreme end of the jib, which gives a 
radius of 130ft. The maximum height for the main hoist 
is 100ft. above the rails, while the load can be lowered 
65ft. below. 

The undercarriage runs on rails of 30ft. gauge, and is 
earried by thirty-two wheels with a wheel base of 30ft. 
The track has a total length of 1200ft. The wheels are 
mounted in bogies with equalising beams to ensure that 
all the wheels are equally loaded, and have central flanges. 
They are bushed with gun-metal to revolve on fixed 
axles, and half of them are driven for travelling the crane 
by four motors, one at each corner. These give a speed 
of 50ft. per minute. 

The superstructure revolves upon a live ring of conical 
rollers mounted on rods radiating from the centre pin, 
and working between upper and lower paths of machined 
hard steel. On these paths there rest two segmental 
girders above which the tower is built up. The slewing 
speed is a quarter of a revolution per minute. The tower 
or superstructure contains all the machinery, with the 
exception of the travelling gear, and is two storeys high. 
There is a ballast box at its rear which contains 150 tons 
of kentledge at a radius of about 30ft. The jib is of 
triangular form, and is hinged to the front of the tower, 
whilst at the back or heel there are the derricking screws. 
These screws have threads of the buttress type and are 
geared together by means of a horizontal shaft. Ball 
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runs on four wheels. Other wheels are provided beneath 
the rails to prevent the trolley being derailed. 

Taking the hoists in the order of their magnitude : 
The main hoist, of 50 tons, is taken on eight parts of 
wire rope, with two ends wound on the barrel of the 
winch; that is to say, there are two fourfold purchases 
which are connected at the bottom by a transom that 
spaces them sufficiently wide apart to allow the jigger 
hoist to pass beneath them. The whole of the rope 
necessary for the total lift is accommodated on the winch 
drum in one layer with two dead turns. The winch is 
driven by a 50 H.P. motor, running at 720 r.p.m., through 
a two-speed gear, so that lifting speeds of either 10ft. or 
20ft. may be attained according to the load. On the first 
motion shaft of the winch, which runs at about 150 r.p.m., 
there is a hydraulic brake in the form of a vertical two- 
cylinder engine of 5in. bore and Sin. stroke. This brake 
is capable of absorbing the work represented by a load 
of 50 tons falling at the rate of 10ft. per minute, and can 
so control the load that its descent is almost imperceptible. 
The valve gear is operated from the driver’s cabin by 
means of vertical and cross shafts connected by bevel 
gearing, and relief valves are provided to avoid shocks 
caused by the too sudden application of the load. There 
is a free wheel fitted in the drive to the hydraulic brake, 
which has double pawls and a silent ratchet gear, so that 
the pawls do not click during hoisting, but come into 
operation immediately the direction of rotation is reversed. 
Besides this brake there is a normal solenoid-operated 
brake on the end of the motor spindle. 

The jigger hoist, of 15 tons at 33ft. per minute, or 74 
tons at 66ft. per minute, is also driven by a 50 H.P. 
motor, which runs at from 460 to 920 r.p.m. The load is 
carried on four parts of rope, two parts being wound on 
the winch barrel. These ropes are rove round pulleys on 
the same centre as the hinge of the jib, so that no lengthen- 
ing or shortening of the ropes occurs when the jib is 
luffed. The trolley carrying the top block of the jigger 
hoist is hauled in and out along the jib at a speed of 50ft. 
per minute by two ropes driven by a 30 H.P. motor 
running at 700 r.p.m. These ropes, also, are rove over 
the centre line of the hinge, so that they will not be broken 
should the trolley be left at the extreme end of the jib 
when it was being derricked. It is not necessary to haul 
the jigger down the jib as the slope is sufficient to make 
it come down by gravity, and the fall of the hook is slightly 
greater than that of the trolley. 

The whip hoist can take 5 tons at 100ft. a minute, 
or half that load at double the speed, and it, again, is 
driven by a 50 H.P. motor. It is a simple, single-part 
lift with the rope led over the jib hinge centre. The brakes 
of the jigger and whip hoists are of the type normal in 
electric cranes. 

All the hoisting ropes are of 110-120 tons steel, with 
six strands of thirty-seven wires, and have a factor 
of safety of seven. The winch barrels have diameters 
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equal to twenty-five times the diameter of the rope, and 
the pulleys twenty-seven diameters. The whole of the 
gear wheels are of cast steel with machine-cut teeth, 
and the pinions are oil hardened. All the shafts are 
finished by grinding, and those larger than 4in. diameter 
which are subject to torque are of molybdenum steel. 
The electric motors were supplied by Laurence Scott 
and Electromotors, Ltd., and the control gear by Allen 
West and Co., Ltd., and Lawrence Scott and Electro- 
motors. 

After erection the crane was tested with a dynamic 
load of 624 tons, and a static load of 75 tons at a radius 
of 110ft. 








A Rust-Excluding Solution. 


We have recently had an opportunity afforded us of 
testing a new rust-excluding solution known as “* Skinsol ” 
prepared by Matthews’ Oils, Ltd., of Bromford-lane, 
West Bromwich, Staffs. This preparation is in the nature 
of a very thin quick-drying solution which when applied 
to any article by dipping or otherwise speedily evaporates 
and leaves behind it a thin adherent transparent film 
on the surface of the article. The skin so deposited is 
hardly perceptible but it is strongly protective to metals 
against atmospheric influences, For example a piece of 
bright steel strip partially coated with ‘‘ Skinsol ’’ was 
exposed to the weather for a fortnight. At the end of 
that time the uncoated portion was red with rust while 
the coated portion was as bright as at the beginning of 
the exposure. The skin is not claimed to be permanent 
nor is it intended to provide a lacquer-like finish to a 
metallic surface. The object of the preparation is to 
protect from atmospheric influences the surfaces of 
metallic articles when in the semi-finished condition or 
when placed in stock to await use or final operations. 
The liquid readily evaporates and is inflammable and 
appropriate precautions should be taken in handling and 
storing it. It may be applied to the article to be coated 
either by dipping or by any other method convenient to 
the user. To ensure good results the article should 
previously be freed from grease or oil. The skin can at 
any time be readily removed by rubbing the surface 
with a rag soaked in paraffin. If however the final finishing 
process is to be by painting, japanning, stove enamelling 
or the application of a cellulose coating it is unnecessary 
to remove the ‘ Skinsol”’ film from the surface of the 
article. The preparation appears to us to have several 
interesting possible uses in addition to that which we have 
described. 








Large Gear Drive for Sheet Rolling 
Mills. 


Tue driving gear of which we give an illustration is 
believed to be the largest of its type made in this country. 
It has been supplied by Hick, Hargreaves and Co., Ltd., 
Bolton, for operating a sheet steel rolling mill. As will be 
observed, it is of the single reduction, double helical type, 
arranged for driving by two motors, each of 1100 horse- 
power, normal rating, at 250 revolutions per minute, and 
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and bolts, and has a face width of 50in. over the teeth. 
Power is taken off the ends of the slow-speed shaft by means 
of leading spindles, 20in. diameter, having a cruciform. 
shaped end which engages with the mill couplings. The 
pinion shaft has 16in. diameter bearings, and weighs 8 tons, 
and the gear wheel shaft runs in bearings 24in. diameter. 

An efficient system of lubrication is provided in order 
to enable the plant to run day and night continuously. 
The gears are enclosed in an oil-tight gear case, not shown 
in the illustration, and oil is pumped through spray pipes 
on to the gear faces. The pedestal bearings are lubricated 
from a separate system, thus permitting the use of different 




















LARGE GEAR DRIVE FOR SHEET ROLLING MILLS 


is designed to transmit peak loads up to 16,000 horse- 
power. The fly-wheels are each 12ft. 6in. diameter, weigh 
13 tons, are fitted with steel rims, and are mounted on the 
ends of the pinion shaft, which revolves at 250 revolutions 
per minute. The gear wheel shaft runs at 30 revolutions 


per minute, the double helical wheel being 18ft. 6in. 
diameter. 


It is made in halves, secured by links, hoops, 





oils for the gears and the bearings. The fly-wheel shaft 
bearings are supported on a film of oil under a pressure 
of about 150 lb. per square inch. In case of breakdown of 
the lubrication system, a set of motor-driven stand-by 
pumps is provided. The pumps for normal running are 
positively driven from the main shaft by cut gears. 
Failure in the lubrication system at any point causes an 
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alarm horn to sound by means of electric contacts on the 
pressure indicators. 

The barring gear for rotating the plant at low speeds 
for roll turning or other purposes is driven by a 50 horse- 
power motor and gears and the barring rack in one of the 
fiy-wheels. This is so arranged that if the main motor is 
started while barring is going on, the barring gear is auto- 
matically disengaged. The total weight of the complete 
equipment is 185 tons. 








Geared Electric Motors. 


THE ‘“‘ Enemse “ geared motor shown in the accompany- 
ing illustration has been introduced by the Northern 
Manufacturing Company, Ltd., of Gainsborough, to meet 
the demand for a combined power and speed reduction 
unit. It has been developed as a substitute for a separate 
motor and gear coupled together and mounted on a bed- 
plate, and it is claimed to overcome the difficulty of pro- 
viding substantial support for the two parts. As the illus- 
tration indicates, apart from a slight increase in length, 
the machine does not differ appreciably in appearance 
from an ordinary motor. Owing to the extension of the 

















GEARED MOTOR 


THE ‘*ENEMSE"’ 


feet, great rigidity is said to be obtained without the use 
of a bedplate. The motor may be wound for D.C., three- 
phase or single-phase circuits, and in the latter case it 
may take the form of a repulsion start or split-phase 
machine. On account of its smooth meshing action, the 
single helical form of gearing is employed, and the low 
and intermediate gears are supported by bearings on both 
sides. By removing four screws the whole of the gearing 
may be withdrawn for inspection, or, if necessary, for 
changing the gear ratio. By changing the second pair of 
gears, the final shaft speed may be varied to the extent 
of 3: 1 in two or three minutes. The motors are made as 
fractional horse-power machines or for higher outputs. 








An Oil-Engined Trawler for New 
Zealand. 


WHILE the idea of the oil-engined trawler continues to 
make relatively slow progress in this country, owing no 
doubt to the conservative attitude of trawler owners as a 
class, rather than to any inability on the part of our ship- 
builders or engineers to design and construct suitable 
craft, it is of interest to hear of good results being obtained 
from such a trawler in the Dominions. The ‘“‘ Maude E,”’ 
herewith illustrated, is owned by the Pioneer Trading 





air reversing Petter atomic oil engine, a mean speed of 
103 knots was attained. 

Although small, the vessel embodies many refinements, 
the fish hold, for example, with its capacity of 15 tons, has 
each compartment fitted with freezing coils connected to 
a Sterne ammonia compressor arranged in an auxiliary 
engine-room forward of the foremast and driven by a 
Petter auxiliary oil engine of 7 B.H.P. A further 6 B.H.P. 
Petter engine is direct coupled to a stand-by air com- 
pressor. The trawl winch is driven from the forward end 
of the main engine, a clutch being fitted between the fly- 
wheel and thrust block so that the propeller may be put 
out of operation while the winch is in use. The thrust 
block, clutch, and fly-wheel are all mounted within the bed- 
plate and form an integral part of the main engine. 

We are informed that the vessel already has a number 
of most successful trips to her credit, and are given to 
understand that the owners have warmly commended 
both the performance of the machinery and the seaworthi- 
ness of the boat. 








Ball Bearing Fractional Horse- 
Power Motors. 


THE fecent addition of a range of ball bearing machines 
to the comprehensive collection of fractional horse-power 
motors supplied by the British Thomson-Houston Com- 
pany is claimed to place the company in a position to offer 
the widest variety of small power motors in the country. 
The B.T.H. fractional horse-power machines now avail- 
able consist of the A.C. capacitor, A.C. repulsion start 




















1 H.P. REPULSION START INDUCTION MOTOR 


induction, A.C. split-phase, D.C. compound-wound, A.C. 
and D.C. flameproof, A.C. and D.C. geared units, and 
A.C. and D.C. ball bearing motors. A special feature of 
the new motors is the method of mounting, all standard 
Ball bearing machines up to } H.P. being provided with 
feet cast solid with the end shield. Motors rated above 
} horse-power have a pressed steel or cast base, and motors 
of all sizes can be supplied with alternative mechanical 
features. They can be provided, for instance, with feet 
or a base and a spigoted end shield, which affords a ready 
means of mounting the driven machine, such as a pump or 
reduction gear, directly on the motor. Alternatively, 
machines can be supplied without feet or a base, but with 
a spigoted end shield to allow it to be built in or carried 
on the machine it drives. Another motor is supplied 
without feet, a base, or spigot, in order that it may be 
secured to the cradle formed by the driven machine by 
four bolts screwed into holes in the frame, which can be 











OIL-ENGINED TRAWLER 


Company of New Zealand, which recently had the 
vessel converted and fitted out for trawling by W. G. 
Lowe and Son, Ltd., of Auckland. The boat was originally 
known as the “ Pioneer,” having operated with steam 
machinery on the work of collecting farm produce along 
the Northern Wairoa River. Her leading dimensions are 
61lft. overall by 14ft. by 64ft. moulded depth, and on trial 
with the new machinery, consisting of a 100 B.H.P. direct 
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““MAUDE E”: 


mounted horizontally, vertically, or at any desired angle. 

The new ball bearing motors, which are built in sizes 
up to 1 H.P., are available for A.C. or D.C. circuits, the 
A.C. machines being of the split-phase induction and 
repulsion start induction types, while the D.C. motors are 
compound wound machines. The illustration shows a 
#1 H.P. repulsion start induction motor, fitted with a 
removable cast base. 





British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated, 


LAND AERODROME AND AIRWAY LIGHTING. 


No. 563—1934. This Specification is supplementary to 
the Guide to Aerodrome Lighting, which was issued in 
1932, and is based on the decisions of the International 
Commission on Illumination, the Committee concerned 
with its preparation acting also as the British National 
Committee of the International Commission on Illumina- 
tion. It is the result of four years’ work by the Committee, 
which is under the chairmanship of Major R. H. 8. Mealing, 
of the Air Ministry, and on which are represented the 
following bodies :—Air Ministry, National Physical Labora- 
tory, Imperial Airways, British Electrical and Allied 
Manufacturers’ Association, Electric Lamp Manufac- 
turers’ Association, Chance Bros., Claude-General Neon 
Lights, Ltd., The Gas Accumulator Company, and 
the G.E.C. Research Laboratories. The Specification 
deals with the characteristics of Aerodrome and 
Airway Beacons; Boundary Lights; Aerodrome, 
Airway, Landing Area and Air Navigation Obstruction 
Lights, Landing Area Flood-lights, Illuminated Wind 
Indicators and Landing Direction Lights. An appendix 
includes the specification for the Aviation Colours, red, 
orange, and green, and outlines a method of finding the 
distance apart at which airway beacons should be spaced. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


RAYMOND MorGAN, consultant in technical publicity, has 
left Clifford’s Inn, and removed to 22a, Queen Anne’s-gate 
London, 8.W.1 (telephone, Victoria 8925). 

BRIGADIER-GENERAL Sik WILLIAM ALEXANDER has 
sented to accept the presidency ot the National Union of Manu 
facturers for a third year. He will be elected at the annua! 
meeting of the Union in November. 


G. ano J. Werr, Ltd., inform us that their London oftice 
address has been changed to the following :—Royal Mail House, 
Leadenhall-street, London, E.C.3. The telephone number has 
been changed to Mansion House 1985 (3 lines). 


Burrers Bros. anp Co., Glasgow, are about to remove their 
London office to 3-8, Duncannon-street, Charing Cross, W.C.2. 
They have also found it necessary to remove their London store 
depot to larger and more suitable premises at Power-road, 
Chiswick High-road, W.4. 


For the last six years Buckton testing machines and machine 
tools have been made by Craven Brothers (Manchester), Ltd. 
Owing to the growth of their machine tool business, Craven 
Brothers have decided to devote the whole of their energies and 
resources to it, and the Buckton testing machine business has 
been transferred to W. and T. Avery, Ltd., Soho Foundry, 
Birmingham. Messrs. Avery will now manufacture Buckton 
machines in addition to the Avery machines, and recalibration 
testing, and certification of Buckton machines will be carried 
out by them. 


con 


Tue British THomMson-Houston Company, Ltd., has 
appointed Mr. J. L. Dixon, manager of the London district, 
and Mr. C. G. Seeley, assistant manager. Mr. Dixon graduated 
from Armstrong College, Newcastle-upon-Tyne, in 1920, follow- 
ing which he completed a student apprenticeship course in the 
B.T.H. works at Rugby, which had been interrupted by war 
service. He started in the export department in 1922, and 
remained there until he joined the London office export depart- 
ment staff in 1924. Mr. Seeley joined the B.T.H. Company in 
1903, and after some time in the testing department at Rugby 
became an assistant to Mr. Samuelson in the turbine depart- 
ment. In 1910 he was invited by the Australian General Elec- 
trie Company to proceed to Australia, where he eventually 
became manager of the Melbourne office and a director of the 
company. He occupied that position for nearly twenty years, 
until, in 1931, he came to London as resident director of Asso- 
ciated General Electric Industries of Australia. He has now 
joined the B.T.H. Company again as assistant manager of the 
London district. 








L.M.S. Rampway 4-6-0 Mixep Trarric ENGINEs.--We are 
advised by the L.M.S. Railway of an error whereby the weight 
of the tenders in the description of the above locomotives—pub- 
lished in our issue of August 17th—-were given erroneously in 
the official information on which our article was based. The 
weight of the tender of these locomotives is 27 tons 5 cwt. 
light and 54 tons 2 ewt. loaded, and not as originally stated. 
The weight of the engine and tender combined is 92 tons 15 ewt. 
light and 126 tons 2 cwt. loaded. 


Rep Leap Paint: Its Uses AND ApvANTAGES.—The subject 
of a book of this title, which we have received from the United 
Kingdom Lead Oxide Convention, 71, Queen-street, E.C.4, is 
so familiar to all connected with engineering and building 
industry that there would seem but little purpose in its pro- 
duction, but upon inspection we find that its contents are 
extremely interesting, and it will undoubtedly be of much service 
to those connected with the building trade and more particularly 
architects, engineers, and others concerned with the protection 
of iron and steel structures. Amongst its contents are particulars 
of the chemical composition, specifications, method of preparing 
the paint and surfaces to be covered, application and tinting, 
&c. The book is well produced and plentifully illustrated and 
will assuredly have a good reception from those for whom it has 
been so efficiently compiled. 


Nationa InstiruTte or InpusTRIAL PsycuoLocgy.—Two 
courses, each of ten discussion classes, have been organised by 
the National Institute of Industrial Psychology, to be held at 
its offices in Aldwych Houss, Aldwych, London, W.C.2. The 
subject of the first course is “‘ The Engagement, Training, and 
Supervision of Workers,”’ and the classes will be held at 6.15 p.m. 
on Tuesdays, starting on October 2nd, 1934. The course is 
planned for labour managers, departmental managers, welfare 
superintendents, foremen, and forewomen. The second course 
is concerned with “‘Conditions and Methods of Work,” and 
these classes also will be held at 6.15 p.m. on Tuesdays, starting 
on January 15th, 1935. The course is planned for managers, 
technicians with administrative functions, foremen, and fore- 
women. The fee is £4 for both courses or £2 5s. for either 
course. These fees are reduced for members of the Institute. 
A synopsis of the courses and full particulars can be obtained 
from the secretary of the Institute. 
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Markets, Notes and News. 


are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Iron and Steel Imports. 


The Board of Trade Returns for July showed 
a continued expansion in iron and steel imports, the total 
being 126,364 tons, against 63,434 tons in July, 1933. 
The chief increases came from Belgium, with 49,824 tons 
against 30,344 tons; France, 21,232 tons against 10,667 
tons; Luxemburg, 13,578 tons against 2296 tons; Ger- 
many, 11,996 tons against 3713 tons; and British India, 
10,314 tons against 7964 tons in July, 1933. The July 
imports from British India have risen sharply from only 
1486 tons in June this year, and the 1934 total to date 
amounts to 73,817 tons against 62,929 tons last year. 
Pig iron imports, which declined in June to 2781 tons, 
in July helped to swell the total at 10,908 tons. Of this 
quantity, 8784 tons came from British India, against 
1486 tons in June, while in July last year the total was 
7513 tons, of which 5739 tons was sent from British India. 
Imports of steel billets, &c., at 28,170 tons, also showed 
considerable expansion during July compared with 16,923 
tons in June, and 16,007 tons in July, 1933. Shipments 
from France of 16,978 tons against 6671 tons last year, 
account for more than half the, total. The quantity of 
sheet bars imported during July at 7735 tons (including 
6072 tons from Belgium), was rather smaller than the 
June figure of 8648 tons, compared with 4266 tons in 
July, 1933. Lmports of girders, beams, joists, and pillars 
totalled 9790 tons against 13,133 tons in June, but, 
nevertheless, greatly exceed the figure for July, 1933, 
when only 3326 tons were imported. The reduction in 
landings from France was largely responsible for the 
decrease, July imports from that country being 832 tons, 
compared with 2962 tons in June. Of bars, rods, angles, 
shapes, and sections, 29,089 tons were imported in July, 
against 23,925 tons in June, the total for the seven months 
being 178,666 tons, against 118,422 tons in July last year. 


Lower Export Figures. 


Exports of iron and steel in July showed a 
decrease at 197,126 tons against 204,139 tons in June. 
but the seven months’ total is ahead of last year, at 
1,234,694 tons against 1,060,564 tons. Exports in July, 
1933, moreover, were only 156,143 tons, as this year larger 
quantities have been shipped to South Africa, British 
India, Australia, Canada, China, and Argentina. There 
was a further reduction in pig iron exports in July, the 
total being 8627 tons, compared with 9415 tons in June 
and 10,854 tons in July last year. Smaller shipments to 
Italy was the chief factor in the reduction, the exports to 
that country being 1125 tons, compared with 2107 tons 
in July, 1933. Exports of general descriptions of steel 
also declined in July to 12,920 tons against 14,038 in 
June. The total, however, compares with only 8471 tons 
in July last year, and the seven months’ aggregate this 
year is 89,302 tons against 51,464 tons for the corre- 
sponding period of 1933. Exports of plates and sheets 
not under }in. thick are slightly lower, at 14,115 tons 
against 14,959 tons in June, but here, again, the seven 
months’ aggregate is much larger than last year, exports 
being more than doubled at 98,779 tons against 44,829 
tons. On the other hand, the seven months’ shipments of 
plates and sheets under }in. were slightly smaller at 
73,916 tons, compared with 75,114 tons last year, but the 
July total shows some improvement at 12,488 tons against 
11,850 tons in June and 8104 tons in July, 1933. Gal- 
vanised sheet exports were maintained in July, totalling 
21,626 tons compared with 21,740 tons in June, and 
20,153 tons in July last year. South Africa and British 
India continue to be the best customers, taking 4191 tons 
and 4812 tons respectively during July.- Tinned plates 
show a larger export total for July at 34,058 tons against 
31,632 tons in June; but are more than 6000 tons under 
July, 1933, and for the seven months are 202,666 tons 
against 264,459 tons in the first seven months of 
last year. Exports of railway material were disappointing 
in July, at 19,506 tons against 29,271 tons in June, but 
the figure for July, 1933, was only 7805 tons, and this 
year’s aggregate so far is encouraging at 94,239 tons 
against 68,257 tons in 1933. 


The Pig Iron Market. 


Makers generally regard the future with con- 
fidence and in practically all districts conditions are 
active. In the Cleveland area the recent advance in the 
price of basic has been helpful, as it has created a firmer 
tendency in other qualities of pig iron. Owing to the small 
stocks on hand the makers here are in a strong position 
and show no disposition to depart from their policy of 
adjusting production to demand. Orders are on a suffi- 
ciently good scale, however, to dispel the fear that output 
may have to be curtailed, and an accelerated demand in 
the autumn is indicated. The home trade remains good 
and shipments to Scotland are on the increase. Efforts 
have not been relaxed to secure a larger share of the export 
trade and ironmasters have continued to quote attractive 
rates for overseas delivery. The producers of East Coast 
hematite are well sold and are reluctant to book far ahead 
at present prices ; and although they are competing keenly 
for export trade, are not prepared to accept the low 
rates recently heard of. Substantial quantities are being 
taken locally, whilst good deliveries are being made to 
various parts of the United Kingdom. In the Midlands 
negotiations have been opened for the supply of pig iron 
over the first half of next year. At present most of the 
furnaces are putting some of their production into stock, 
but with the resumption of normal trading these reserves 
will soon be absorbed. Prices remain unchanged. 
Derbyshire forge is quoted at 66s.; No. 3 foundry, 71s.; 
Northamptonshire forge, 62s. 6d.; No. 3 foundry, 67s. 6d. 


tities are being despatched to the Midlands and South 
Wales. The local makers are finding considerable com- 
petition from outside sources and the demand from 
Scotland is quiet. Business in Scottish pig iron develops 
slowly, but there is a general expectation that more 
improved conditions will be the rule shortly. No. 3 
Scottish foundry is held at the official minimum of 70s. 
per ton f.o.t. furnaces, with 2s. 6d. per ton extra for No. 1. 


British Iron and Steel Production. 


The monthly statement issued by the British 
Iron and Steel Federation upon production in July indi- 
cates an improvement in pig iron output to 527,200 tons, 
compared with 514,900 tons in June and 343,900 tons in 
July last year. The total included 133,200 tons of hema- 
tite, 259,100 tons of basic, 112,200 tons of foundry, and 
8700 tons of forge iron. Ninety-nine furnaces were in 
blast at the end of the month, one having been blown out, 
and although the report does not give particulars, this was 
at the works of Dorman, Long and Co., Ltd., Middles- 
brough. The output of steel ingots and castings amounted 
to 718,200 tons, against 757,500 tons in June and 567,500 
tons in July, 1933, the decline in this department being 
due to the Scottish holidays. The following table shows 
the monthly average production of pig iron and steel 
ingots and castings over a series of years, and the output 
for the past three months of this year :— 


Tons. Tons. 

1913— Monthly average 855,000 638,600 
1920 669,500 755,600 
1929 632,400 803,000 
1931 314,400 433,500 
1932 297,800 438,500 
1933 oa 343,600 583,600 
1934—-May 527,900 780,000 

June 514,900 757,500 

July 527,200 718,200 


Scotland and the North. 


Conditions in the Scottish iron and steel trades 
disclose little change. Most of the steel mills are well 
supplied with orders and are now working at full rate. 
Fresh business is coming along rather slowly, but a general 
feeling of confidence prevails, and there is a steady volume 
of specifications from the Clyde yards for shipbuilding 
material. The recent improvement in structural steel has 
been fully maintained. Sheet makers continue to do a 
steady business on home account, and orders have been 
received for good tonnages of black sheets in heavy gauges. 
The lighter descriptions, however, and galvanised sheets 
were again poorly supported. Export business remains 
disappointing, and quiet, though a few more inquiries 
were received during the past week. In the tube trade the 
steady flow of orders for weldless and butt-welded tubes 
continues, and the works engaged on these are reported 
to be running at full capacity. The re-rollers, however, 
would be glad of fresh orders. The demand for wrought 
iron has been rather quiet, particularly for Crown bars, 
but prices have remained unaltered. Less activity has 
ruled in pig iron, and on the North-West Coast there was 
some disposition to restrict orders to immediate needs, 
whilst export business also was less active. At the rolling 
mills in this district operations have been maintained, and 
it is understood that in the majority of cases there are 
sufficient orders in hand to keep them occupied at a good 
rate for some months. Workington reported good orders 
for steel rails on home account, whilst in the Barrow 
district satisfactory business has been placed for small 
sections, strip, and rails. Structural engineers in the Man- 
chester district have secured further orders, and most 
firms are fairly well placed. Bright drawn bars were in 
request, but a disappointing feature was the lack of inquiry 
for tank and boiler plates. The position of the locomo- 
tive builders has been improved by an order for twenty 
large type locomotives for the South African railways, 
which has been placed with Robert Stephenson and Co., 
Ltd., of Darlington. The value of this order is around 
£150,000. 


The North-East Coast and Yorkshire. 


The production of semi-finished iron and steel 
continues in active progress on the North-East Coast, and 
although in one or two instances fresh orders are urgently 
needed, makers generally are not anxious about the future. 
Structural steel was again a good feature; the billet 
makers are well booked, and there is also an improved 
inquiry for railway material. The aggregate turnover 
has been well maintained and all prices have remained 
steady. The Cleveland ironmasters are in a strong 
position and makers of East Coast hematite are generally 
well sold. The Sheffield iron market has been quieter and 
buying much slower than was expected after the holiday, 
only small tonnages being ordered. Foundry iron has been 
chiefly in demand. The call for forge iron has failed to 
improve and there has been a lull in business in hematite. 
The market for finished iron has shown no signs of revival, 
as for both marked and common bars inquiry has been 
poor. Prices, however, have been upheld. In the steel 
department the outlook appears promising and the volume 
of inquiries for acid billets has increased, whilst basic 
billets also have attracted more attention than of late. 
There has been no slackening in the demand for wire rods, 
and orders have been placed freely. Steel strip met with 
a brisk demand and an active business has proceeded in 
stainless and special steels. Steel sheets are well bought 
and the open-hearth steel plants are operating at capacity, 
with the rolling mills also fully engaged. It is estimated 
that the production of steel in the Sheffield area this year 





per ton, delivered in the Black Country and subject to 
rebate. On the North-West Coast producers of hematite 
are meeting a good local demand and satisfactory quan- | 


will total 1,500,000 tons. Substantial quantities have been 
absorbed by the motor car industry in recent months and 


Unless otherwise specified home trade quotations 
A comprehensive list of the prices of materials mentioned below will 


Export quotations are 


The Midlands and South Wales. 


The iron and steel works in the Midlands are 
now in full operation, but actual new business has shown 
only a slight revival, as most consumers have covered their 
current requirements of raw material. Orders for forward 
delivery are few, and these are concerned chiefly with 
pig iron. Much of the plant in the wrought iron depart- 
ment is short of orders, especially those rolling the inter- 
mediate grades of bars. Prices are unaltered. In struc- 
tural steel the recent improvement has been maintained, 
and there is every indication of a steady business through- 
out the autumn. The demand for the thinner sizes of 
plates has been more active, but there have also been a 
fair number of orders for heavy descriptions. The lighter 
gauge black sheets have sold readily, but galvanised sheets 
have been a slow market. A certain amount of competi- 
tion has been encounteredy notably in small bars, but so 
far only a few orders havé been placed by British con- 
sumers, in spite of the tempting rates quoted. Specifica- 
tions for steel rails and arches for the collieries have not 
been numerous, but prices remain unaltered. Small 
tonnages of English soft billets have been ordered, and some 
business has passed in hard steel billets. Soft Thomas 
steel billets have been offered by the Continent, but have 
met only a poor response from local consumers. The most 
encouraging feature in South Wales was a report that the 
Argentine Government was about to place another large 
contract in this country for galvanised fencing, for com- 
bating the locust pest. Practically all the works have 
resumed operations, and have sufficient orders to keep them 
employed for some time. The outlook in the tin-plate 
industry remains cheerful, as no falling off has occurred in 
the home demand, whilst from overseas a better volume of 
inquiries has been reported. Prices are firm and based on 
18s. per standard box f.o.b. Bristol Channel ports. The 
galvanised sheet trade continues poor, and only meagre 
orders were received for home and export. Welsh hematite 
was in quiet demand. 


Copper and Tin. 


Copper prices have fallen still lower during the 
past week, the downward movement being particularly 
pronounced in the case of standard, which has touched 
the lowest point since April last year. The decline was 
attributed to less favourable advices from the United 
States, where the weakness in several commodities 
exercised a depressing influence on the general situation. 
The domestic price of electrolytic was held at 9 cents 
per lb., but the quotation c.i.f. Europe dropped to 7-10 
cents, or about £31 5s. This weakness was reflected here, 
and a certain amount of selling and liquidation took place. 
The publication of statistics for July cabled from America 
showed a decrease in the world stocks of about 5000 tons 
on the month, and as this created a better tone part of 
the early loss was recovered. Consumption in this country 
has been fairly well maintained, but the prevailing un- 
certainties in the United States and Germany have led to a 
lack of confidence, and a general restriction in buying. 
The impression that manufacturers in the United States 
are at a disadvantage when competing on the export 
market with foreign manufacturers, because the price of 
Blue Eagle copper is 9 cents a lb., compared with about 
7-10 cents for copper abroad, is considered entirely 
erroneous. Those who expound that theory and predict 
a fall in exports in consequence overlook the fact that the 
American exporter is free to buy non-Blue Eagle copper 
in the domestic market to manufacture for export at the 
world price. The price of 9 cents applies solely to the 
domestic market. Several large contracts have been - 
reported recently for non-Blue Eagle copper.... Prices 
in the tin market have shown a slight recovery this week 
on some near and forward buying, and steadier conditions 
have ruled. It is argued that the reduction in the quotas 
has scarcely offset the uncertainties in the United States 
and on the Continent. General opinion is that support 
will still be necessary until consumption shows signs of 
improvement. It is estimated that between 8000 tons 
and 9000 tons of tin have been taken off the market during 
the past few weeks which has been the sole factor in main- 
taining prices at recent levels. According to one autho- 
rity, the Buffer Pool, is not yet in operation, and it is 
definitely stated that the Pool would only be formed out 
of production, and not out of purchases. Shipments from 
the Straits for this month are expected to total 4000 tons 
to 4500 tons. 


Lead and Spelter. 


Although the consumption of lead in this country 
is said to be at a satisfactory level, values have shown an 
easier tendency. The decline, however, is largely in 
sympathy with the weakness in other metals and dis- 
couraging reports from the United States, where there is 
a good deal of uncertainty as to the outcome of the recent 
Silver Nationalisation Bill. The position in Germany also 
causes concern, as German manufacturers are becoming 
short of the metal, and unless they are supplied in the 
near future many works will become idle. There is a 
continued scarcity of Empire metal for early delivery, 
which commands a substantial premium.... Slightly 
firmer conditions have been experienced in the spelter 
market, as the home trade demand has been fairly 
good. Very little Empire spelter can be obtained first 
hand for near delivery, however, with the result that 
high premiums are asked and paid for this metal. Con- 
ditions on the Continent continue difficult, largely owing 
to the unsettled situation in Germany, but a certain 
amount of satisfaction was derived from the Cartel figures 
for July, which showed a reduction in the stocks of about 
4700 tons. There is no indication yet of a sustained 





further large orders are expected shortly. 





upward movement in values. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Steelmakers : plates and sections, 15s. 


Current Prices for Metals and Fuels. 


PIG IRON. 


Home. 
(Dd Teesside Area) 
N.E. Coast- £ s. d. 
Hematite Mixed Nos. 38" Ons 
No. 1 a? eT es. 
Cleveland— (D/d Teesside Area) 
No. 1 : S20: 0 .. 
No. 3 G.M.B. 8 BB. 
No. 4 Forge 3° 6 0.. 
Basic (Less 5/— rebiatt) Bee eS 


MipLanps— 
Staffs.— 


North Staffs. Foundry .. 


” » Forge 

Basic (Less 5/— rebate) 

Northampton— 
Foundry No. 3 
Forge 

Derbyshire— 
No. 3 Foundry 
Forge 

ScoTLAND— 

Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 


N.W. Coast— 


Hematite Mixed Nos. 


MANUFACTURED 


LAaNncs.— 


Crown Bars 
Best Bars 


S. Yorxs.— 
Crown Bars 
Best Bars 


MIpLaNDs— 
Crown Bars . 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 


SCOTLAND— 
Crown Bars 
Best. . 
N.E. Coast— 
Common Bars 
Best Bars sal 
Double Best Bars . . 


311 
3% 
312 


ow 


wa 


wea 


3 11 
3.12 
3 10 
Basic, d/d (Less 5/— rebate) 3 


7 


315 
4 0 


4 


5 


(Delivered to Black Country Station) 


0.. 
Sv 
Sc. 


—) 


cos ¢ 


6 d/d Glasgow 
6 ,, Sheffield 
6 


TRON. 


Home. 

Ss s. d. 

912 6. 

10 2 6. 

a ae ae 

10 2 6. 
915 0. 
a8 °O ct fhe 
7 5 Oto7 15 0 
912 6. 

10 2 6. 
B32. t., 

10 2 6. 
10-412 6 


STEEL. 


LONDON AND THE SouTH— 


Angles 

Tees 

Joists 

Channels. 

Rounds, 3in. and up 
= under 3in. 

Flats, 5in. and under 


Plates, fin. (basis) 


jf? ie... 
eee |S 
» Fein. 
»* 2m. 
NortH-East Coast 
Angles 
Tees 
Joists 


Channels. . ee 
Rounds, 3in. and up 
a under 3in. 


Plates, jin. 


” fein. .. 
—. - 
Pa fein. .. 
Le tin. 


Boiler Plates, jin. 


MIpLANDs, AND LEEDS AND DistrRict— 


Angles 

Tees 

Joists 

Channels. . 

Rounds, 3in. and up 
a under 3in. 

Fiats, 5in. and under 


Plates, Zin. (basis) 


os Te os 
din. 

” fin. 
}in. 


Boiler Plates, fin. 


Home. 
£ a. a. 
810 0. 
910 0. 
8°17! 6% 
815 0. 
910 0. 
814 6. 
S14, ©. 
9 00. 
eo’ O-: 
910 0. 
7 ee, @ ss 
910 0. 
£s. d. 
oo... 
a 
S's 8 .. 
Sis 6. 
S F464. 
S23: 0; 
S.15..0. 
S 2.8. 
S 6:0). 
910 0. 
0° 6" O*% 
- OO: 
£ s. d. 
oiy oe; 
. ate 
815 0. 
8 12 6 
2.7.6 
B.13,:8 +. 
812 0. 
yee 
9 2 6 
S 3.6, 
912 6. 
9055«@.« 
8.618". 


joists 22s. 6d. : 


Export, 
£ s. d. 
3.0 «0 
3.0 6 


to be Oe 
— 
co 


» Birmingham 


Export. 
Ss a 4. 
9 5 0 
915 0 
8 0 
9 0 
10 0 
Export. 
£ sa. d. 
4: 446 
8 7 6 
7 DB 
712 6 
oo eS 
7 2 6 
715 0 
8 0 0 
8 5 0 
810 0 
8 5 0 
£ sa. d. 
Aes Bo 
ee 
7 45° 8 
7 ie, 6¢ 
Ss: Fs 
710 0 
715 0 
8 0 0 
8 5 0 
810 0 
8 5 0 
732 6 
£ s. d. 
To: FS 
ill fi 
ci 
rE ae 
S$ 448 
710 0 
817 6 
715 0 
8 0 0 
8 5 0 
810 0 
8 5 0 
712 6 








STEEL (continued) 


Home. Export, 
GLascow AND District— £ s. d. £ s. d. 
Mingies OCG, pink ht 9 Foe ae FBG 
Oe ENT, Set OT gd ea 8 7 6 
Cae ellis aellee Beta aR tT 7s 
Channels... .. . ee ee 712 6 
Rounds, 3in.andup .. 9 7 6 8 7 6 
under 3in. oo S320 710 0 
Flats, 5in. and under .. 8 12 0 817 6 
Plates, jin. (basis) .. 8 15 0O 715 0 
” eS NS SE 8 0 0 
se Aa RE ok UR 8 5 0 
S ts ts et ee Ce 8 10 0 
* BOe id ces, yh ee 8 5 0 
Boiler Plates . . &. 4: Qi 7.12 6 
Sournh WaALEs AREA— ee me 
Angles nis. ae aes Ne TAL SS 
I ed take Fc Ce S218 
POI» oie wip ritiite aie Ae ee, Se 
Channels. . 1 ds ae ree S 712.6 
Rounds, 3in.andup .. 9 7 6 B 4:8 
= under 3in. . oS Re 710 0 
Flats, Sin. and under .. 8 12 0O 817 6 
Plates, jin. (basis) .. 817 6.. 3,46. 0 
+ Bien osct Sh. 8 3.6, 8:16 0 
* Pe Swe as OM Te, 8 5 0 
- fein. .. 912 6 8 10 0 
“ lin. .. 910 0 8 5 0 
IRELAND— BELFAST. Rest oF IRELAND. 
See eS wa 
Aneles: © i uh) ee GES a 8 15 0 
OR i dare: eee, a Rigs ee 915 0O 
Joists alviits ti didn s( akties. Ss <= 
Channels... .. eee oe ie OB 
Rounds, 3in. eine Wee BEG 915 0 
+ under 3in. ig ae es 9 4 6 
Plates, jin. (basis) .. 9 0 O.. 9 2 6 
Rin. .. ts be toch Ya 97 6 
tt) ss cs” ee es 912 6 
* ON os ok. thc BOE a 917 6 
EE a RS a Te 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. fei ds 
10-G. to 13-G.,f.o.r. .. 9 0 O.. ee 8 15 0 
14-G. to 20-G., d/d Pie ass | ete ali 9 00 
21-G. to 24-G., d/d ae ee ae 9 5 0 
25-G. to 27-G., d/d se. Sa ee ee 


The above home trade prices are for ais lots and over ; 
2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ se. d. 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots 3.78 
Under 2 tons 15 0 0 


£16 12s. 6d., c.i.f. duty paid India. 
£11 5s. 0d., f.0.b. other markets. 
Scandinavian Markets free. 


Export : 
Tin-plates. 

20 by 14 basis, f.o.b. Bristol Channel ports, 18/-. 

Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


Billets. £ s. d. 
Basic, Soft (25-41% i ) é Sno ''0 
», Medium (0-42% to 0- 60% C.).. 617 6 
ms owes: 85% C.) i 
= » (0°86% to 0-99% C.) 8 7 6 
ee » (1% C. and up) hZ..6 
Soft (up to 25% C.), 500tonsandup .. 5 10 0 
100 tons .- 515 0 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.0.t... ‘ if . 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten 3/— per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 0 0 7/- 
ov “s 6 p.c. to 8 p.c. £21 12 6 7/- 
of ; 8 p.c: to 10 p.c. £21 12 6 7/- 
es a Specially Refined .. 
set Fe: Max. 2 p.c. carbon £36 0 O 
” % »  Ip.c. carbon £38 10 O 2/- 
o o »  0-°70p.c.carbon £41 5 0 12/6 
” » carbon free 10d. per Ib. 


Metallic Chevtebem. 
Ferro Manganese oe ton) . 

» Silicon, 45 p.c. to 50 p.c. 
75 p.c. 


2/5 per lb. 

£10 15 0 home 

£13 0 Oscale 5 

£18to£18 7 6 
scale 6/— p.u. 


— pu. 


” ” 


12/8 per lb. 
5/6 per lb. 
9d. per Ib. 
£200 to £205 
5/0d. per lb. 


» Vanadium 
Molybdenum 

» Titanium (carbon heed 
Nickel (per ton) 
Ferro Cobalt 


” 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, August 22nd. 
CoPprer 


Cash .. a £27 18 9to £28 O 4 
Three months .. £28 5 Uto £28 6 3 
Electrolytic aa id £31 0 Vto £31 10 6 
Best Selected Ingots, d/d Bir- 
mingham £31 10 0 
Sheets, Hot Rolled . £58 0 0 
Home. Export 
Tubes, Solid Drawn (basis) 94d. hd. 
»  Brazed (basis) 94d. 94d, 
Brass 
Ingots, 70/30,d/d Birmingham £29 0 Oto £30 0 0 
Home. Export 
Tubes, Solid Drawn, 2/1 alloy Sid. 83d. 
a Brazed 103d. 103d. 
Tin— pe 
Cash .. . . £226 5 Oto £226 10 vO 
Three months . . £226 5 Oto £226 10 0 
LEAD one eee £10 15 Oto £10 17 6 
SPELTER: Cash and forward £13 15 O 
Aluminium Ingots (British) .. £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 


(f.o.b. Grangemouth)}—Navigation Unscreened 12/6 to 12/9 
» Glasgow—Ell g 13/— to 13/6 
Splint 15/6 
AYRSHIRE 
(f.0.b. Ports)—Steam 11/6 
Fir esHIRE— 
(f.0.b. Methil or Burnt- 
island}—Prime Steam .. .. .. .. 13/3to 13/9 
Unscreened Navigation 12/3 to 13 


LoTHIANsS— 
(f.0.b. Leith}—Hartley Prime... .. ..  .. Lt 


2/- to 12/6 
Becommery Wiewen.. 8 ee ae 


6 to 11/9 


ENGLAND. 


YorKSHIRE, MANCHESTER 


B.S.Y. Hard Steams .. .. .. .. .. 17/6 to 20/6 

Furnace Coke 13/— to 17/6 
NORTHUMBERLAND, NEWCASTLE 

Blyth Best 13/6 to 13/9 

»  Second.. 13/— 
» Best Small .. 10/6 

Unscreened 12/6 to 13/6 
DurHAM— 

Best Gas.. 14/8 

Foundry Coke 19/— to 22/6 
SHEFFIELD— Inland. 

Best Hand-picked Branch .. 23/— to 25/— - 

South Yorkshire Best ..  .. 20/— to 22/- 

South Yorkshire Seconds 16/6 to 18/— 

Rough Slacks “set 28 8c to 9/— 

Nutty Slacks ‘ 7/-to 8/6 — 
CaRDIFF— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large .. 19/6 
Seconds .. 19/— to 19/44 


18/9 to 19/3 
18/3 to 18/6 
13/6 to 14 
11/6 to 12/6 
22/— to 26 
24/- to 37/6 
19/6 to 22/6 
21/- 


Best Dry Large 
Ordinaries a 
Best Bunker Smalls 
Cargo Smalls .. 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 
SwaNsEA— 
Anthracite Coals : 


Best Large .. . 37/6 to 40/— 
Machine-made Cobbles. 41/— to 51 
Nuts 40/— to 50/- 
Beans 25/— to 30/— 
Peas 19/— to 22/6 
10/- to 11/- 


Rubbly Culm. 


Steam Coals : 


Large 18/— to 20/6 
Nuts 18/6 to 22/6 
Smalls 11/— to 13/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 
Per Gallon. 


34d. 
4d. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity). . 
Diesel Oil .- 


Manchester feast 4d. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Engineering and Foreign Trade. 


Tue French mechanical engineering industry has 
little to do with foreign markets, and its dependence on 
the home demand places it in a difficult situation in view 
of the tendency to modify the country’s commercial policy 
in the way of substituting tariffs for import quotas as 
soon as circumstances allow of this being done. Such 
branches of the industry as machine tools and agricultural 
machinery have been developed considerably in accord- 
ance with the national plan of self-sufficiency, and the 
necessity of protecting them in a reasonable measure 
adds to the complication of any policy for promoting foreign 
trade, Experimental efforts to apply methods of expand- 
ing home and colonial markets and providing work for the 
engineering industries have failed. The import quotas 
have eliminated one of the chief factors of the country’s 
prosperity by closing foreign markets to French products. 
The belief that this loss of foreign trade could be made 
good by an organisation of the Colonial Empire has given 
way to a conviction that the problem is insoluble. The 
Colonies have absorbed a huge mass of capital without 
bringing in anything like an adequate return, and now that 
the situation is more clearly understood opinion is veering 
round to the necessity of developing trade with foreign 
countries, while carrying on a more rational development 
of business with the Colonies. There have been costly 
mistakes in the planning and execution of colonial works, 
because it was taken for granted that roads and railways 
through new colonial territories would necessarily promote 
agricultural enterprise and provide traffic. The railway 
between Brazzaville and Pointe-Noire is a great under- 
taking, carried out at huge cost, but there are serious 
misgivings as to whether the railway is capable of render- 
ing the service expected to a vast sparsely populated 
territory that labours under climatic disadvantages. 
There is much to be done in the Colonies by rational 
development which will continue to provide work for the 
engineering industries, although probably on a smaller 
scale than in the past, and as the home country cannot 
obviously depend upon the Colonies for its industrial 
prosperity, the whole situation is now regarded from the 
standpoint of international trade and the possibility of 
formulating some plan to encourage foreign exchanges 
without imperilling the existence of home industries. 


Road and Railway Accidents. 


The disaster to the Geneva—Vintimille express, 
which was derailed when crossing the points outside the 
Avignon Station, has revived the controversy as to whether 
anything can be humanly done to insure complete safety 
in railway travelling. Accidents occurring at long intervals 
arouse public apprehension on account of the publicity 
given to them and because the safety of railways is 
normally assumed in perfect confidence. When lives are 
lost in a railway accident the impression made on the 
public is far greater than that created by the toll taken 
by motor cars on the road, for the reason, probably, that 
some risk in motor car travelling is generally recognised 
as unavoidable. Notwithstanding the severity of examina- 
tions for driving licences, the granting of which is proof 
that holders of them are at least capable of handling their 
cars and know the rules of the road, the total number 
of people killed in motor car accidents in France last year 
was 5000. Recklessness and psychological inaptitude are 
the chief causes of road accidents. Contrasted with this 
state of things, railway travelling is singularly safe. The 
importance of the psychological factor is seen in the 
results obtained by psycho-technical examinations for the 
elimination of unsuitable drivers of motor omnibuses in 
Paris, whereby the number of accidents has been reduced 
by 72-5 per cent. The same thing is being done on the 
Nord Railway, and it is likely that a similar system of 
examination will be employed elsewhere. The extent to 
which the human factor is responsible for railway accidents 
is revealed by statistics showing that in France 30 per cent. 
of accidents are occasioned by locomotive drivers failing 
to observe signals, and 47 per ¢éent. by mistakes of 
“sedentary employees,” while 14 per cent. are caused, in 
equal proportions, by road and rolling stock weaknesses, 
and 9 per cent. by insufficient or defective signals. The 
work being done by the railway companies, to improve 
the equipment and reduce as far as possible the element 
of risk is certain to produce good results in the future. 


The 1937 Exhibition. 


The idea underlying the international exhibition 
to be held in Paris in 1937 appears to have been settled 
by the announcement that it will be a manifestation of 
the application of arts to industrial progress. That, at 
least, is suggested by the title “‘ Arts et Technique,” 
given to the exhibition, and by the growing tendency of 
late years to associate art with engineering and other 
industries, and as there are few branches of production 
that cannot be influenced in some way or other by art, 
the appellation covers a wide range of industrial activity. 
On the other hand, the term may imply art and technical 
progress independently. The object of the exhibition will 
remain vague until a full explanation of the title is given. 
The original idea was to identify it with the movement 
in favour of a decentralisation of industry and give pro- 
minence to arts and crafts as carried on by the artisan 
class, which is responsible for the greater part of the national 
production, and that class will obviously come within the 
scope of the exhibition in whatever way the title is defined. 


Subsidies and Import Duties. 


The import duties were increased by 4 per cent. 
last week, with a view to providing revenue for the pay- 
ment of the shipping subsidies. There is, however, a con- 
siderable number of exemptions from this surtax, includ- 
ing some machinery, boilers, light rolling stock, some metal 
products, and, generally, raw and partly manufactured 
material. The surtax cannot be increased if it fails to 
bring in the required i40 million francs a year, but if the 


This second part is made of a strip of metal bent into flattened 


British Patent Specifications. 


When an i is ted from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 











Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS. 


413,287. December 9th, 1932.—Exnectric Morors, The 
General Electric Company, Ltd., of Magnet House, Kings- 
way, London, W.C.2, and Henry Cobden Turner, and 
Arthur Sherwin, both of Salford Electrical Instruments, 
Ltd. Peel Works, Silk-street, Salford. 

The laminated stator A of the motor constructed in accord- 
ance with this invention is arranged inside a cylindrical body: 
tube B towards or at one end of the body tube, whilst a single 
exciting winding is also arranged in the interior of the body tube. 

The body tube is closed at each end by annular plate members 

C and D. The laminated rotor E is located on the rotor shaft 

with relation to the laminated stator by means of a locating 

ring or collar F. A soft iron sleeve G is also arranged on the 
rotor shaft, and is supported by a collar H and frictionally 

engages at one end the collar F associated with the rotor E. 

A coiled spring J is arranged over the shaft, and is attached 

to it at the one end, whilst at its other end it is attached to the 

iron sleeve G on the shaft. Surrounding that end of the sleeve 

G on the rotor shaft, which is remote from the laminated stator 

A, is a stationary soft iron thimble K, split in order substantially 

to eliminate eddy currents, and supported from the plate member 
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D at that end of the body tube B. The rotor shaft is extended 
at this end, through the bearing plate L, and on the portion 
exterior to the motor proper is mounted a relatively massive 
fly-wheel M acting as an energy-storing device, and also a gear 
wheel N through which the drive is transmitted from the motor 
to desired mechanisms. The path of the magnetic flux produced 
by the exciting winding on the bobbin O is along the sleeve 
G, thence radially to the thimble K, through the end-plate D, 
the body tube B, the stator A, and the rotor E to the sleeve 
G. To start the motor, the fly-wheel is run up by hand to any 
speed found by trial to be greater than the synchronous 

of the rotor, and the circuit supplying current to the exciting 
winding on bobbin O is then completed. As the speed of the 
fly-wheel falls, the speed of the rotor gradually approaches 
synchronous speed until the difference between the actual 
speed and synchronous speed is small. As one of the rotor 
poles approaches a stator pole of opposite polarity, the rotor 
will experience an appreciable retarding force. Retarda- 
tion of the fly-wheel M to a sub-synchronous speed is, 
however, avoided since the spring J permits slowing up of 
the rotor without an equal slowing up of the fly-wheel.— 
July 9th, 1934. 


SWITCHGEAR. 


413,461. April 25th, 1933.—Execrric Contracts, W. T. 
Henley’s Telegraph Works Company, Ltd., of 11, Holborn 
Viaduct, London, E.C.1, and Herbert Alexander Blair, 
of 8, Gordon-road, Northfleet, Kent. 

This invention relates to electric contact devices of the 

kind comprising one part (usually the fixed part) in the form 

of a U-shaped socket, generally of rigid construction, and a 

second part of springy construction which is shaped and dimen- 

sioned so that it may be forced into the first part and make 
contact with the two opposite inside faces thereof by spring 
pressure due to the deformation produced by the insertion. 
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8 shape or Z shape with one end continued beyond the contact 
surface to form a means for the attachment of the contact 
member to a fuse handle or other body on which it is used. 
The S-shaped spring contact A of strip metal consists of two 
side portions B having flat faces, by which contact is made with 
the inner walls of the U-shaped member C, and a middle portion 
D, extending between them so as to join the upper end 





revenue exceeds that amount the tax may be reduced. 








portion E is continued beyond the contact surface to the 


attachment means, which is not shown, as the precise form 
of the attachment forms no part of the present invention.— 
July 19th, 1934. 


TRANSFORMERS AND CONVERTERS. 


413,023. January 17th, 1933.—ExecrricaL TRANSFORMERS, 
Igranic Electric Company, Ltd., of 147, Queen Victoria- 
street, London, E.C.4, and Leslie Harold Paddle, of 35, 
Grove Park-gardens, Chiswick, W.4. 

The type of transformer to which this invention more par- 
ticularly relates is that in which the voltage across the secondary 
is substantially greater when the secondary is open circuited 
than when it is under load. The secondary winding is divided 
into, say, three sections A, B, and C connected in series. The 
primary winding D and these three sections A, B, and C, which 
are all of the same circumferential dimensions, are mounted 
end to end on a common magnetic core E, which forms a central 
limb joining the mid points of two opposite members F of a 
rectangular magnetic path, the remaining members of which 
are designated by the reference G. Thus, a complete magnetic 
circuit is constituted by the core E and rectangular magnetic 
path FG for the flux generated by the primary winding D, 
which circuit intersects all three sections of the secondary. 
The secondary section A, which is nearest the primary, is closely 
coupled thereto. Between this section A and the next section B 
are two opposite leakage paths H of magnetic material extending 
at right angles from the core E to the respective members G 
of the rectangular path FG. It will be seen that the paths H 
constitute an alternative magnetic circuit for the flux of the 
primary which circuit does not intersect either the second or 
third secondary sections B C. In Fig. 1 this is the only alterna- 
tive magnetic circuit employed, but in Fig. 2 a similar pair of 
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leakage paths J are provided between the second section B 
and the third C, the paths affording still another alternative 
magnetic circuit for the flux of the primary, by which some of 
the latter can return after intersecting the second section B 
without intersecting the third section C. The section A gene- 
rates a voltage which is substantially the same, whether the 
secondary is under load or not, and this voltage represents a 
minimum below which the total voltage of the secondary cannot 
fall. The voltage generated by the other two sections BC, 
however, will suffer a considerable drop when the secondary is 
under load, due to the fact that a larger proportion of the flux 
will traverse the leakage paths. With the minimum voltage 
once established, it is possible, without undue nicety of design, 
to produce a transformer which gives the required voltage drop 
upon the application of given loads. In some cases the voltage 
under load may be only just more than the minimum voltage 
generated by the first section A, or, in other words, the voltage 
generated by the second and third sections BC may be sub- 
stantially zero, all the flux passing through the first leakage paths. 
By providing three secondary sections A, B, and C, as described, 
and two pairs of leakage paths H and J, a fairly uniform voltage 
drop may be obtained as the load increases, and this relation of 
voltage drop to increase in load may be rendered still more 
faithful by increasing the number of sections and leakage 
paths. In many cases, however, it will be sufficient to have 
only two sections, one closely coupled and the other shielded 
by the magnetic leakage means, as by simply dispensing with 
section C in Fig. 1.—July 12th, 1934. 


413,406. February llth, 1933.—ApPparaTus FOR FLUIDS 
APPLICABLE TO Om TANKS FOR ELECTRICAL TRANS- 
FORMERS, AND OTHER PurRposss, Serck Radiators, Ltd., 
of Warwick-road, Greet, Birmingham, and Henry Edward 
Upton, of the same address. 

Experience has proved that owing to the repeated reversal 

of flow in the casing of heat interchangers in which fluids at 

different temperatures are caused to flow through and over a 

system of tubes, considerable resistance to flow is set up, and the 

object of the invention is to enable this resistance to be minimised 

in a simple and convenient manner. A cylindrical casing A 

is provided at each end with plates B which carry the ends of 

the tubes C enclosed by the casing. A chamber as D at each 
end of the casing serves to convey one of the fluids into and out 
of the tubes. The other fluid is conveyed into and out of the 
casing by suitable pipe connections as E. Within the chamber 
there are the usual transverse partitions F,G. The partitions 
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F are joined at their peripheries to the{interior of the case A, 
and are formed with central holes H, whilst the other set G 
are shaped to provide passages J between their peripheries and 
the case. The eftect of the partitions is to cause the fluid to 
take a zig-zag course in flowing from the inlet to the outlet. 
Ordinarily, much eddying occurs in the fluid at the centres of 
the solid partitions G and the peripheries of the other partitions, 
and to obviate or minimise this undesirable condition the 
inventors provide a conical projection K at one or each side of 
the centre of these partitions. In the arrangement illustrated 
& projection is provided at each side, and all the projections are 
held in position by a central bolt L. Preferably the projection 
has a concave surface. The inner periphery of the case may also 
be adapted to minimise resistance to fluid flow. Thus, as shown 
in the drawing, each portion of the case between the annular 
partitions F is shaped to a concave form. In the drawing the 
exterior of the case is made to a corresponding form for main- 





of the one side portion to the lower end of the other. The 





taining uniformity in the thickness of the metal ; but, if desired, 
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the exterior of the case may be of uniform diameter. By the 
use of apparatus as above described it is claimed to be possible 
to effect the flow of fluid through the casing without the usual 
loss of pressure, or, in other words, to effect the required flow 
with less pressure than is usually required, or with greater heat 
exchange for normal pressure losses, and thereby to effect a 
saving both in capital expenditure and working costs.—July 
10th, 1934. 


TRANSMISSION OF POWER. 


$13,295. November 9th, 1932.—Execrric CaABLEs, Pirelli- 
General Cable Works, Ltd., of Pirelli House, 343-345, 
Euston-road, London, N.W.1, and Giovanni Bonetti, of 
** The Gables,”’ Swaythling lawn, Southampton. 

The object of this invention is to provide an improved con- 
struction of cable having a number of conductors or cores, 
the cable being extremely flexible only when bent in the plane 
at right angles to its major transversal axis, so that it can be 
suitably employed in lift work, for example, where one end of 
the cable isfastened to the top of the lift structure and the other 
end to the underside of the lift carriage,{thus enabling the cable 
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to flex freely when rising and falling with the movement of the 
lift. As shown in the drawings, the cable includes eight flexible 
conductors A which may or may not be stranded. The con- 
ductors are each provided with an insulating covering of rubber 
or other suitable material B, and are embedded in a rubber 
or other covering C, which, in turn, is enclosed in a braided 
sheath D, of textile material or asbestos. The conductors A, 
together with the insulating material B, are arranged side by 
side and in one plane. The sheathing C is applied to the con- 
ductors so that the resultant cross section of the cable is flat 
or elliptical and free from lateral or other protuberances as 
shown.—July 9th, 1934. 
413,450. April 8th, 1933.—Rore Drivine Gear, J. W. White, 
Railway Works, Widnes, Lancs. 

In eases of rope driving where the arc of contact of the rope 
with the driving wheel is small, there is a liability for the rope 
to slip. The inventors consequently use a wheel with a conical 


N? 413,450 





face A, with the driven rope B jammed into the corner of the 
groove. The jamming effect is produced by another—idle— 
rope C, which rides above the main rope on the slope of the cone, 
and is kept in tension by the pulley gear D.—July 19th, 1934. 


MEASURING AND TESTING INSTRUMENTS. 


413,084. April 6th, 1933.—MicrRoMETER Screw GAUGES, 
A. Shardlow and Co., Ltd., Washford-road, Sheffield, and 

A. Wragg. 
This micrometer is intended for measuring the effective dia- 
meter of three-filnted twist drills or other tools in which a com- 








plete diameter does not exist in one plane. In the place of the 
usual anvil, there is a V notch, with an angle of 60 deg. The 
micrometer head has a screw cut with a thread of 33} threads 
per inch and fifty divisions in a length of 14in.—July 12th, 1934. 


FURNACES. 


413,297. December 5th, 1932.—E.ectric INpucTIoN FuRNACE 
ARRANGEMENTS, The General Electric Company, Ltd., of 
Magnet House, Kingsway, London, W.C.2; and Joseph 
Goodman, of The General Electric Company, Ltd., Engi- 
neering Works, Witton, Birmingham. 

In accordance with this invention, the inductor coil A of an 
induction furnace is adapted to be fed either from the opened 
delta secondary B of a transformer having a star-connected 
primary C and a saturated core or from the single-phase 


secondary D of a transformer having a primary E. The primaries 
of both transformers are connected to three-phase bus-bars F. 
The inductor coil A is tapped so that its effective impedance 
may be reduced during starting, and suitable connections are 
made therefrom overlines G through achange-overswitch H to the 











desired transformer secondary. Per tly ted across 
the inductor coil A is. a bank of condensers J, whilst further con- 
densers K are provided, which are adapted to be connected 
across the inductor coil A on closing of switches L. At starting 
the change-over switch H is put in its left-hand position so that 
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the inductor coil A is fed from the opened delta secondary B. 
Accordingly a strong third harmonic current will flow in the 
secondary B, whereby the charge is melted and after a sufficient 
time the change-over switch H is reversed to connect the inductor 
coil A to the secondary D, thus feeding the secondary at normal 
frequency.—July 5th, 1934. 


CRANES AND CONVEYORS. 


413,078. March 25th, 1933.—Coan Conveyors, Anderson, 
Boyes and Co., Ltd., and A. Anderson, Motherwell. 

The mechanism of this conveyor, which is intended for use at 
the face in coal mines, comprises two sets of bars A B mounted 
in a trough-shaped frame C, so as collectively to present an 
inclined platform over which the coal may be caused to pass 
from the lower or forward edge to the upper edge, the bars being 
tapered at their forward edges to form shovels adapted to pass 
below the coal to be raised. The set of bars A is mounted in the 
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frame CU independently of the set of bars B and the bars of each 
set are caused to move in orbital paths in the direction indicated 
by the arrows in Fig. 1, under the influence of excentrics D E. 
The excentrics are arranged to operate out of time with one 
another, so that as the bars of one set ascend the bars of the other 
set or sets descend. It will be seen that the mechanism will 
function as a digging apparatus when the forward ends of the 
bars are fed below the coal, and that the upper edges of the bars 
will function as a conveyor platform moving the coal step by 
step from the forward end to the rearward end.—July 12th, 1934. 


MISCELLANEOUS. 


412,963. January 4th, 1933.—ExLectric Motor CONTROL 
SysTeMs FoR Trarns, Allen West and Co., Ltd., of Lewes- 
road, Brighton, and Charles Johnson, of Allen West and 
Co., Ltd., of Lewes-road, Brighton. 

The ‘object of this invention is the provision of an improved 
control system for trains. In accordance with the invention, 
upon power being restored to the system following voltage 
failure, the driving motor cannot be again energised until after 
a time interval. The main contactors (not shown) controlling 
the driving motors of the train are controlled by means of a 
master controller A, through the medium of a retaining wire B, 
which is normally interrupted at the normally open contacts C 
of a shunt relay, the response of which is delayed for a given time 
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interval by means of a dash pot. As soon as current is avail- 
able, that is to say, as soon as the collector shoe is in contact 
with the live rail, this shunt relay has its winding D energised, 
but until its contacts C have closed after the time interval the 
master controller A remains ineffective to control the main con- 
tactors through the retaining wire B. After the contacts C 
of the shunt relay have closed, the retaining wire B will remain 
de-energised until the master controller A is operated from the 
“off”? position. The retaining wire has, in circuit therewith, 





E of a series relay, the other winding F being 
in series with the driving motors. When therefore the retaining 
wire B is energised bd actuation of the master controller from 
the ‘off ’’ position, the shunt winding E is energised, but this 
is insufficient to cause the series relay to respond. When, how- 
ever, current flows through the motor consequent upon. certain 
of the main contactors closing, so that the series winding F is 
energised, the series relay responds. The series relay upon 
responding closes one pair of contacts G, thereby short circuit- 
ing both the contacts C of the shunt relay and the shunt winding 
E of the series relay, and simultaneously opens another pair of 
contacts H, thereby interrupting the energising circuit of the 
winding D of the shunt relay. The shunt relay accordingly drops 
out, opening its contacts C and thereby ensuring the complete 
de-energisation of the shunt winding E of the series relay, but 
the series winding F is able to maintain the series relay at the 
responsive position so that the retaining wire B remains energised 
through the contacts G of the series relay, and the master con- 
troller retains control of the main contactors, and therefore of 
the driving motors. If now the collector shoe J comes to a gap 
in the live rail, so that current is momentarily no longer supplied 
to the motors, the series winding F of the series relay will become 
momentarily de-energised and the series relay will fall to the 
non-responsible position, thereby opening contacts G and 
interrupting the circuit of the retaining wire B, cutting oft the 
main contactors from the influence of the main controller and 
causing them to fall to the “off”’ position. At the same time 
the series relay in falling to the non-responsive position will 
close its contacts H, thereby enabling the winding D of the 
shunt relay to be energised when the collector shoe J once more 
engages the live rail. The whole arrangement will thus be at 
the initial position so that when the collector shoe J once more 
engages the live rail the time interval determined by the dash 
pot K will have to elapse before the main contactors are again 
subjected to control through the retaining wire B by the master 
controller A.—July 4th, 1934. 
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Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

Saturpay, AuGustT 25TH. 

Nortu OF ENGLAND Inst. o¥ MINING AND MECHANICAL ENGI- 
NEERS.—Newcastle-upon-Tyne. Annual general meeting. 
2.30 p.m. 

Fripay, Aucust 3lst, TO SUNDAY, SEPTEMBER 9TH. 

Inst. or Gas ENGINEERS.— Visit to Second International Gas 
Conference, Zirich and Swiss Tour. For papers and reports, 
see page 97. 

Monpay, Sept. 3np, TO THuRsDAY, SEPT. 6TH. 

Inst. or Metats.—Annual Autumn Meeting, Manchester. 
For programme, see page 61, July 20th. 

Monpay, Serr. 1l0rs, to TuHurspay, Sept. 13ra. 

Tron AND Steet Inst.—Autumn meeting in Belgium and 
Luxemburg. For programme see page 169 

TuEsvAY, SEPTEMBER 11TH. 

Inst. or MARINE ENGrNgEERS.—88, The Minories, London, 

E.C.3. Presidential address, Mr. J. H. Silley. 6 p.m. 
Fripay, Serr. 21st, ro Sunpa¥, Sept. 23rv. 

Women’s ENGINEERING Soc.—-Twelfth Annual Conference of 
Women Engineers to be held at Norwich. 

Fripay, Sept. 21st, TO Monpay, Sept. 24TH, 

Assoc. or SpeciaL LiIsRARIxS AND INFORMATION BUREAUX. 
—-Oxford. Programme, see page 10, July 6th. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





STOTHERT AND Pitt, Ltd., Bath, have secured an order from 
Edmund Nuttall, Sons and Co. and John Mowlem and Co. 
(Joint), Ltd., for the supply of two multi-bucket excavators for 
use on their Middlesex sewage disposal contract P 2. Each of 
these machines will be Lister Diceel engine driven, and mounted 
on caterpillar tracks. The rated cutput of one is 60 cubic yards 
per hour and the other 82 cubic yards per hour, whilst each 
machine will be equipped with a belt conveyor for forward 
discharge of the excavated material. 


Crompton Parkinson, Ltd., Bush House, W.C.2, announce 
that orders have been placed with the ‘‘Crompton-West ” 
organisation by the Sunderland Corporation for three car sets 
of equipment and by the Liverpool Corporation for fifty car 
sets of equipment. The orders have been received in con- 
junction with the E.M.B. Company, which is supplying the 
trucks and air brake equipment. The motors will be made at 
the Chelmsford works of Crompton Parkinson, Ltd., and the 
controllers and circuit breakers by Allen West and Co., Ltd., 
at Brighton. 


J. Browett-Linoey (1931), Ltd., Letchworth, Herts., have 
secured an order for two steam-driven gas compressor units 
which will be installed in the Primitiva Gas Company’s works 
at Buenos Aires, South America. Each compressor will have 
a capacity of 180,000 cubic feet of free gas per hour, and will be 
driven by a two-cylinder compound non-condens ng steam 
engine. The company has also received an order for a motor- 
driven air compressor of the two-stage type, from the Aire and 
Calder Navigation, Leeds, for supplying compressed air to the 
Stanley Ferry repair yard. 


Tue Woopaty-DuckHAM Company, London, has received 
from the British (Guest Keen Baldwins) Iron and Steel Company, 
Ltd., a contract for a large by-product coking plant which it is 
installing in connection with the reorganisation of its Cardiff 
works. The contract includes a battery of Becker coke ovens 
divided into two sections. The ovens will be arranged so that 
they can be heated either by blast-furnace gas or by coke oven 
gas as required, and will have a total net production capacity of 
5850 tons of blast-furnace coke a week. The contract also com- 
prises the supply of all oven machinery, a reinforced concrete 
oven storage bunker for 2400 tons of washed coal, a coke quench- 
ing station and wharf, and complete by-product plant for 
recovery of crude tar, sulphate of ammonia and benzol. The 
benzol plant will provide for the rectification of crude benzol 
to motor fuel. 
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New Coal Hoists at Cardiff Docks. 


Witu the commissioning of the second of the new 
coal hoists at the Roath Basin, Cardiff Docks, the 
Great Western Railway Company completed last 
week the coal shipping equipment which has been 
erected at Cardiff Docks under the Development 
(Loans, Guarantees, and Grants) Act, 1929. Under 
the new arrangements the hoist at the south end of 
the basin has been erected on the quayside, while 
that at the northern end is mounted on a jetty some 
50ft. from the quay. The disposition of the two hoists 
is such as to allow vessels to be scarfed so that two 
large ships can simultaneously be coaled. The quay- 
side hoist is furnished with a mechanical spade in 
order that washed duff and other’coals, which may 
not run freely from the wagon can be expeditiously 
handled by the plant. The jetty hoist is provided 
with special screening equipment. Each of the two 
hoists has a designed lifting height of 60ft. from the 
quay level, and a capacity suited for bunkering the 
largest steamers. Both hoists are equipped with anti- 
breakage appliances of the escalator pattern, similar 
to those adopted by the Great Western Railway 
Company at other South Wales docks. 


The Late Professor Clinton. 


A WIDE circle of electrical engineers will learn with 
regret of the death of Professor W. C. Clinton, B.Sc., 
M.I.E.E., holder of the Pender Chair of Electrical 
Engineering at University College, London. For 
over forty years Professor Clinton was engaged in 
teaching work at University College. He was an 
associate and assistant of Professor Sir Ambrose 
Fleming, F.R.S., during the whole time he was engaged 
on the investigations and research work which led to 
the practical application of the thermionic valve for 
wireless transmission and other scientific work. 
Generations of electrical engineering students who 
are now engaged in different parts of the world owe 
much to the thoroughness and care which were 
characteristic of Professor Clinton’s teaching work. 
He was trained at Finsbury Technical College under 
Professors Ayrton and Perry, and in 1893 began his 
work at University College as demonstrator. For 
thirty-three years he was assistant to Professor 
Fleming and in 1926 he succeeded him in the Chair of 
Electrical Engineering. During the war Mr. Clinton 
carried out important work at Stonebridge Park on 
the measurement of illumination produced by shell 
flares and Verey lights, on which he worked with 
Mr. A. P. Trotter, Colonel Edgecumbe, and Professor 
MacGregor Morris. He took his degree in 1899 with 
first-class honours and in 1906 he was appointed 
Assistant Professor. In 1920 he was elected a Fellow 
of University College, in 1933 a Fellow of the City and 
Guilds of London Institute, Sub-Dean of the Faculty 
of Engineering in 1919, and Dean of the Faculty in 
1934, an honour which he did not live to assume. He 
was a valued member of the Institution of Electrical 
Engineers and a contributor to many other scientific 
institutions. 


The National Coal Survey. 


REFERENCE has already been made in these columns 
to the physical and chemical survey of our national 
coal resources, which is being undertaken in order to 
enable them to be used to the best possible advantage. 
On Monday, August 27th, there was issued by the 
Department of Scientific and Industrial Research a 
complete analysis of the Lancashire coalfield. The 
report deals with no less than 103 grades of com- 
mercial coal which form the product of twenty-eight 
Lancashire collieries. In general the results obtained 
from the analysis endorse the high reputation which 
Lancashire coals have long held. The range of coals 
examined includes coals with a high caking quality 
and low oxygen content, alongside non-caking coals 
with a high oxygen content. The work of the survey 
is proceeding satisfactorily and it is hoped that it 
will yield a satisfactory basis from which it will be 
possible to give a correct interpretation of a recently 
instituted investigation which is more concerned with 
the examination of the various grades of coal actually 
marketed by the collieries. A full knowledge of the 
physical and chemical characteristics of our under- 
ground coal deposits alongside the varieties of fuel 
offered for home and export sale should prove most 
valuable for the further development of our British 
coal industry. 


The Late Lt.-Col. M. McC. Bidder. 


Ir is with deep regret that we have to record the 
death, on August 26th, as the result of a motor 
accident, of Lt.-Col. Maurice McClean Bidder. 
Col. Bidder was in his fifty-sixth year and was the 
son of Mr. George P. Bidder, Q.C., a well-known 
counsel of the Parliamentary Bar. He was the 
grandson of John Robinson McClean and George 
Parker Bidder, both of whom had been presidents of 
the Institution of Civil Engineers. His second 
named grandfather was famous in his youth as the 
‘ calculating boy ’’ and was associated with Robert 
Stephenson in railway and dock construction. 








Col. Bidder was educated at St. Paul’s School and at 
the Royal Indian Engineering College, Cooper’s Hill. 
His mechanical apprenticeship was served with 
Kitson and Co., Ltd., of Leeds, and subsequently he 
obtained civil engineering experience on the staff of 
the Midland Railway. After the conclusion of his 
training he joined the Survey Department of the 
Siamese Government and at the expiry of this appoint - 
ment he set up in practice as a civil engineer in 
Westminster. In 1912 he joined Kitson and Co., Ltd., 
as a director and continued in that office until his 
death. He was also chairman of the Danish Gas Com- 
pany. Col. Bidder was a member of the Institution of 
Civil Engineers and of the Institution of Mechanical 
Engineers. As an officer of the Royal Engineers 
(Territorials) he was mobilised at the outbreak of war 
and was given the command of a signal section. He 
served in Egypt, Gallipoli, and Palestine, and was 
awarded the Distinguished Service Order in 1917. 


Noise from Motor Vehicles. 


In the course of a broadcast message by Mr. Hore- 
Belisha, on Thursday evening, August 23rd, the 
Minister of Transport announced that, from Monday, 
August 27th, the sounding of motor horns between the 
hours of 11.30 p.m. and 7 a.m. within a radius of 
5 miles from King Charles’s statue at Charing Cross 
would be prohibited, and that the London Transport 
Board was also stopping from that date the use of 
gongs on trams during the prohibited hours. In 
dealing with the general problem of noisy vehicles, 
the Minister stated that he had invited Sir Henry 
Fowler, formerly Chief Mechanical Engineer of the 
London, Midland and Scottish Railway Company and 
a Past-President of the Institution of Mechanical 
Engineers, to preside over a committee which. will 
consider and report upon the principal causes of 
noise in the operation of mechanically propelled 
vehicles, and the steps which can be taken to limit 
the noise so arising. Mr. Hore-Belisha mentioned 
that Sir Henry Fowler was also the Chairman of a 
Committee on Noise appointed by the British Asso- 
ciation, and that the investigations carried out by 
that Committee would be available. In this con- 
nection we may state that Professor Cave-Brown- 
Cave, of the University College of Southampton, has 
assisted Sir Henry in these researches. It is under- 
stood that the Government has placed at the disposal 
of the Committee the full resources of the National 
Physical Laboratory at Teddington. Other members 
of the Committee are Mr. Leslie Walton, Deputy 
President of the Society of Motor Manufacturers and 
Traders, Ltd.; Mr. H. R. Watling, director of the 
British Cycle and Motor-Cycle Manufacturers’ and 
Traders’ Union, Ltd.; Dr. H. J. Gough, F-R.S., and 
Dr. G. W. C. Kaye, of the National Physical Labora- 
tory ; Mr. E.S. Perrin, A.M. Inst. C.E., M. Inst. A.E., 
A.M.I.E.E., of the Ministry of Transport ; and Mr. 
A. E. N. Taylor, A.M. Inst. C.E., who will act as 
Secretary of the Committee. The address of the 
Secretary is at the Ministry of Transport, Whitehall- 
gardens, 8.W.1. An early report of the Committee is 
expected. 


A High Economy. Cargo Steamer. 


On Monday, August 27th, there was launched from 
the Linthouse Yard of Alexander Stephen and Sons, 
Ltd., the cargo steamer ‘“ Loch Ranza,” which is 
being built for the Glasgow shipping firm of Maclay 
and McIntyre. The new ship has a length of 412ft. 
and is of the shelter deck type. She is designed to 
carry a deadweight of about 9100 tons, and is to be 
equipped with steam winches and hydraulic steering 
gear. Her propelling machinery will consist of a 
Stephen patented three-cylinder compound steam 
engine with hydraulically operated valve gear, which 
was tested about a year ago and was fully described in 
our issue of October 27th, 1933. Steam will be raised 
in three cylindrical boilers fitted with smoke tube 
superheaters and turbulent air heaters. The main 
interest of the installation consists of the hydraulically 
operated valve gear built under the Stephen patents. 
The supply pumps for the valve gear will also be 
utilised to operate the hydraulic steering gear. The 
trials of the new engine at sea will be awaited with 
considerable interest. 


The American Naval Programme. 


ACCORDING to news from America, several con- 
tracts have been awarded to private shipbuilding 
yards in connection with the warship building pro- 
gramme under the Vinson Act, which is designed to 
raise the number of ships in the American Navy 
a further step towards the full strength permitted 
under the London Treaty. The number of ships 
contemplated by the United States Naval Depart- 
ment is twenty-four. They are in addition to the 
thirty-two ordered last year under the Industrial 
Recovery Act, and include four 10,000-ton cruisers, 
fourteen destroyers, and six submarines: Of these 
orders, two cruisers have been awarded to private 
yards at a cost of £2,325,000 and £2,395,000 respec- 
tively. Six of the fourteen destroyers and three of the 
six submarines are to be built at private establish- 
ments, and the remaining thirteen will all be con- 
structed in Government yards. The total cost of the 
ships built at private yards is stated to be about 





53,105,000 dollars, or close upon £10,621,000. The 





President, Mr. Roosevelt, has announced that work 
will be started in both private and Government 


yards as soon as possible. When these twenty-four 
ships are completed a further 178 vessels will still 
be needed to raise the American fleet to the full 
strength authorised under the London Treaty. It 
will be recalled that it was recently announced that 
a five-year plan of building up to 2100 aeroplanes for 
the Naval Air Corps is under consideration. 


New Empire Food Ships. 


THE new 10,700 gross ton motor cargo liner 
‘“* Waiwera,” which left the Belfast yard of Harland 
and Wolff, Ltd., on Monday, August 27th, and under- 
went measured mile trials at Skelmorlie the following 
day, is the first of three sister ships which the firm is 
building for the London-New Zealand service of the 
Shaw, Savill and Albion Company, Ltd., vid the 
Panama Canal. The ship is noteworthy as marking 
a development in fast cargo vessels. She has an 
overall length of 535ft. 6in., a beam moulded of 70ft., 
and a depth moulded of 43ft. 4}in. to the upper deck. 
There are four cargo holds, which, together with the 
*tween-deck spaces, are designed for the carriage of 
refrigerated cargo and are equipped with the latest 
CO, refrigerating machinery. The propelling 
machinery comprises a twin-screw arrangement of 
two ten-cylinder four-stroke single-acting engines of 
6000 S.H.P. each operating on theairless injection prin- 
ciple with pressure charging. The inlet air is supplied 
by turbo-blowers operated from the main engine 
exhaust, which discharge directly into the inlet mani- 
folds. The exhaust gases are further utilised to raise 
steam in thimble-tube boilers equipped with auxiliary 
oil firing for port use. Most of the auxiliary machinery 
is electrically driven and the current is supplied by 
four six-cylinder oil engine-driven generating sets 
of 300 kW output. A 25-kW set is provided for 
emergency use. In the trials the engines operated 
silently and economically and the performance more 
than satisfied the owners’ requirements, speeds of 
over 16 knots being attained. The two sister ships, 
the “‘ Waipawa ”’ and “ Wairangi,” are well advanced 
in the builders’ yards. 


The French Liner Normandie. 


In a letter published in our issue of August 3rd, 
Mr. G. C. Rhodes, Director of the French Line in 
London, pointed out that the finished gross tonnage 
of the new liner s.s. “‘ Normandie ”’ will, as far as can 
be calculated, be close upon 79,280 tons. Some 
further interesting technical particulars are given in 
a newly issued statement of the Compagnie Général 
Transatlantique. The overall length of the new liner, 
which is scheduled to take up her service in the spring 
of 1935, is 1029ft. and her beam is 119ft., with a depth 
moulded of 91ft. The height from the keel to the top 
of the navigating bridge is 128ft. and the approximate 
draught of the ship will be 30ft. 7in. The quadruple- 
screw turbo-electric propelling machinery has been 
designed for a service speed of round about 28 knots 
and the total power will exceed, it is anticipated, 
180,000 S.H.P. The basin trials of the propelling 
machinery will be made in November. There are 
twenty-nine boilers arranged in four boiler-rooms. 
There will be two engine-rooms, the generator room, 
containing the four main 34,200-kW generator sets 
and the six auxiliary generator sets, and the main 
motor room which houses the four propelling motors, 
and the six exciters. The two centre motors are at the 
after end of the room, with the two wing motors set 
slightly forward. Some indication of the boiler power 
was recently given by Monsieur Pierre de Malglaive, 
the company’s resident director in London, who 
stated that with four boilers shut down a continuous 
output of 160,000 S.H.P. will be maintained. Mon- 
sieur Malglaive further added that it is the intention 
of the company to do all boiler maintenance work at 
sea and only lay off the ship for official survey and 
dry docking operations. The engine-room staff will 
consist of 184 persons under the direction of one 
chief engineer, an assistant engineer, and fifteen 
senior and nineteen junior engineer officers. 


A Proposed Air Survey. 


In order to make possible an official revision of the 
Ordnance Survey and to assist the Ministry of Health 
in revising the local town planning surveys required 
under the Town Planning Act of 1932, it is proposed 
to invite the co-operation of all civil survey interests 
in the country for the purpose of carrying out the 
aerial surveying of over 16,000,000 acres of England 
and Wales, at an estimated cost of about £200,000. 
The task will occupy close upon two years. The 
scheme provides for the division of the districts into 
sixteen areas of a million acres each, which would be 
under the control of a technical expert with his own 
flying staff. With eight such units, each covering a 
single million acres in each year, the survey would be 
completed in about two years. By employing a new 
method of photographic printing, by which scale 
photographs can- be made on -transparent-paper, it 
will be possible to make direct comparisons with the 
plans already in existence. The new process is the 
invention of a British expert, who has already had 
considerable experience in carrying out air surveys in 
the British Empire. It seems likely that the new 
scheme will be carefully considered by the Ordnance 





Survey, the Ministry of Health, and local authorities. 
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THE CONSTRUCTION OF THE CAUVERY-METTUR DAM 


(For description see opposite page.) 
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VIEWS FROM THE EASTERN END OF THE DAM SHOWING VARIOUS STAGES IN ITS CONSTRUCTION 
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The Cauvery-Mettur Reservoir Project, 


South 


MONG the great engineering works constructed 
during the last decade must be numbered the 
Cauvery-Mettur Reservoir Project, in the Madras 
Presidency of Southern India, which was officially 
opened by Sir George Stanley, Governor of Madras, 
on Tuesday, August 21st. 
Mettur, which until a few years ago was only a small, 
almost unheard of village, is situated on the Cauvery 
River at a point about 11° 48’ latitude, and 77° 48’ 
longitude, where the river flows practically north 
and south. It lies about 36 miles north of the railway 
junction at Erode on the South Indian Railway, 
and 25 miles west of Salem Junction on the same 
railway. 

Several of the large rivers of India rise in the 
Western Ghats, wind their way across practically 
the whole breadth of the peninsula from west to 
east, and discharge into the Bay of Bengal. The 
Cauvery River, which is the southernmost of these 
has its source in the Coorg District. As it nears 
the eastern coast the river bifurcates, and the northern 
and principal channel thence is known as the Coleroon. 
The Southern branch retains the name of the Cauvery 
and finds its way into the sea through numerous 
channels running through a vast delta. 

There is ample proof that irrigation of the Cauvery 
Delta was practised from the earliest times, but the 
position when the East India Company took over 
the Tanjore District in 1801 was that the channels 
were rapidly silting up, and large areas of land were 
left uncultivated from lack of water. In 1836 the 
construction of the Upper Anicut, upstream of the 
bifurcation of the Cauvery and the Coleroon, greatly 
relieved the difficulties of water supply; in fact, 
this construction proved so effective that it was 
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METTUR DAM AND RESERVOIR 


found necessary to build a grade wall across the 
river in order to curtail the supply and prevent 
damage by erosion. Though the improvement and 
development in the control of the water and floods 
of the river have resulted in considerably increased 
land values and assessments, and in natural conse- 
quence the improvement of the general welfare of 
the people, it has always been realised that the 
supply to the Delta was capable of further improve- 
ment, such improvement depending on storage. 
A dam across the Cauvery at a suitable spot to 
store up excess water during the monsoon, and to pass 
it down later when required for irrigation, was the 
obvious solution, but the decision to build this dam 
at Mettur was only made after long controversy 
and arbitration with the Mysore State Government. 
The idea of placing a dam across the river in the 
neighbourhood of Mettur is an old one, the origin 
of which is difficult to locate, but the scheme prepared 
in 1910 by Colonel W. M. Ellis, R.E., Special Superin- 
tending Engineer (late Chief Engineer, P.W.D.), 
forms the basis of the work actually being executed. 
The present scheme was sanctioned by the Secretary 
of State for India in 1925, and the designs for an 
all-concrete dam were undertaken by Mr. C. T. 
Mullings, C.S.I., Chief Engineer of the Madras 
Presidency, upon whom a knighthood has now been 
conferred. The site originally chosen by Colonel 
Ellis is about a mile downstream of that which 
has ultimately been selected as shown by a 
line engraving on this page. Mr. D. G. Harris, 
C.LE., officiating Consulting Engineer to the 
Government of India, to whom the project was 
referred, in a note commenting upon this subject, 
stated that the main consideration which led to the 
proposal to change the site was not geographical, 
but the fact that in 1924 the Cauvery River discharged 
a flood nearly twice as great as any previously 


India. 


had given the maximum flood discharge of the river 
as 250,000 cusecs; the discharge at-that of 1924 
was computed at no less than 470,000 cusecs. The 
difficulty of dealing with such a volume of surplus 
water at the lower original site was almost 
insuperable. In the project sanctioned, the surplus 
flood water is to be escaped over the saddle known 
as the Ellis saddle, a little upstream of the dam 
on the left bank of the reservoir. This saddle 
is provided with a regulating bridge, fitted with 
adjustable gates, designed to pass about 250,000 
cusecs. The site finally selected was considered 
by Mr. Harris as ideal for an escape of the surplus 
water, which will flow down an easy gradient 
behind the hill which forms the left bank of the 
river, rejoining the main stream about 2 miles 
lower down, thus obviating any possible scour near 
the dam site, and the consequent expensive protection 
which would have been necessary at the toe of the 
dam. 

The first engineers appeared on the ground at 
Mettur in 1926, and from that time until to-day work 
has progressed steadily. A large camp was built to 
accommodate the great number of people to be 
employed (this number reached about 14,000), 
and contained magisterial and police buildings, 
offices, a hospital, a health laboratory, a filtered and 
chlorinated water supply, drainage system, and 
electric light. Nearly 50 miles of new and bridged 
roads had to be constructed suitable for heavy lorry 
traffic, and what were once simple village roads were 
turned into first-class highways. A special railway 
from the town of Salem, 25 miles away, was built, 
and about 50 miles of 2ft. gauge tramway equipped 
with 26 locomotives and 1000 wagons, to trans- 
port materials. The engineering buildings include 
a workshop, a locomotive repair shop, and several 
store sheds, besides a power-house with a con- 
nected load of 6000 H.P. - Power was obtained from 
Sivasamudram by means of a 62-mile transmission 





Large areas are being brought under irrigation 
in the Tanjore district by means of a regulator just 
above the existing Grand Anicut and a system of 
canals. The extent of the new irrigation is 301,000 
acres of single crop, and some 100,000 acres of double 
crop. In addition, the reservoir ensures a better 
supply to 1,000,000 acres of old irrigation. 

The original scheme and estimates proposed that 
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PROPOSAL OF 1910 AND ACTUAL SITE CHOSEN 
FOR METTUR DAM 


the dam, like many others in India, should be con- 
structed in rough stone masonry laid in lime mortar, 
but it was soon realised that these methods were too 
slow, and that the date for completion would be 
many years ahead. It was, therefore, decided to 
build the whole dam entirely in Portland cement 
concrete, first-class Portland cement, manufactured 
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the works were in full swing about 0-55 annas per 
unit was being paid. 

Briefly, it may be said that the dam, now almost 
completed, is designed to serve a threefold purpose : 


(1) To impound the flood water during. the 
S.W. monsoon, thus making possible a regulated 
supply during the rest of the year. 

(2) To serve as a flood moderator, so preventing 
damage to the country south of the reservoir. 

(3) To utilise the head of water induced in the 
lake for hydro-electric purposes, the estimated 





experienced. The result of seventy years’ gaugings 
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DESIGN PARTICULARS 


OF METTUR DAM 


to be slightly modified as work progressed, as will 
be explained later. 


Matin DIMeEnsions oF Dam. 


The extent of the reservoir created by this dam 
is shown by one of the engravings. It measures 
about 59} square miles in area and has an 
estimated capacity of about 93,500 million cubic 
feet. The site selected for the dam necessitated 
the main structure being practically 1 mile long 
with a maximum height above the foundation 
of 340ft. The total cubic contents of the dam 
are 54 million cubic feet. The general form of the ; 
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cross section is shown in drawings on page 204, 
and design particulars in another line engraving. 

The total estimated cost of the whole project was 
in the neighbourhood of Rs. 8 crores (equivalent to 
£6 million sterling), of which about Rs. 5-09 crores 
represent the cost of the dam (say, £3,800,000). 


LABOUR. 


Labour was cheap, and although the inhabitants 
of the immediate neighbourhood were few and 
scattered, men and women, and whole families, soon 
began to flock to the site and take up their quarters 


situated on each flank of the valley. About 100 
pneumatic drills and picks, supplied by the Ingersoll 
Rand Company, were used. The explosive used in 
quarrying and excavation was liquid oxygen, prepared 
in the same power-house on the site, by compressing 
air to 3000 lb. per square inch, after which it was 
cooled and expanded so that a temperature of about 
— 190 deg. Cent. was obtained when the air liquified. 


CONCRETE. 


Mention has already been made of the reasons 
which led to the decision to build the entire dam in 











ERECTION OF SURPLUS WORKS AT ELLIS SADDLE 


in the new and specially prepared camps. The wages 
paid were based on 7 annas a day for a coolie working 
84 hours. Except during an occasion of an outbreak 
of cholera, when labour decamped, there was no diffi- 
culty in obtaining the quantity required. <A loco- 
motive driver on one of the small Sentinel engines 
was paid from Rs. 1-8 to Rs. 2-8 a day. 


FOUNDATIONS. 
The foundations are on charnockite rock, a hard 


stone similar to Aberdeen granite. There is a good 
variety of this rock right across the valley at the site 


Portland cement concrete. First-class coarse aggre- 
gate was available in the form of crushed charnockite 
rock, which was obtained from quarries on either bank 
of the river. Three large crushers, supplied by Had- 
fields, Ltd., were installed, one at the quarry on the 
west side and two at the quarry on the east side. 
These crushers were described in some detail in an 
article in this paper in February, 1932. It is therefore 
unnecessary to say more of these plants here than to 
mention that they were capable of producing 3000 
tons of crushed stone per day (1000 tons each). The 





broken stone was very carefully graded in order to 














COMPLETED DAM AND CONCRETING TOWERS 


of the dam, exposed in some parts of the river bed, 
and from 5ft. to 70ft. below ground elsewhere. It 
is interesting to note that the entire excavation neces- 
sary was carried out by manual labour. Although 
this rock provides an excellent foundation, particular 
care was taken to test its soundness by drilling. 
Where any soft narrow seams were thus disclosed, 
cement grout was pumped in under high pressure. 
Where wider soft seams were encountered, the weak 
material was entirely removed by deeper excavation. 
Pneumatic pressure for grouting the foundation was 
supplied from the power-house, where seven air com- 
pressors were installed. This same compressed air 





supply was also required for drilling at the quarries 





reduce the voids to a minimum and ensure the neces- 
sary workability with the lean mixture that was used. 

The sand was obtained from the river bed itself 
and was of the very best variety suitable for concrete 
work. It was, naturally, clean and well graded, 
tested specimens showing average voids as only 
31 per cent. 

The whole of the cement for the work was manu- 
factured in India and was Char-Minar brand, supplied 
by the Shahabad Cement Company, Ltd., from their 
works at Shahabad, in Hyderabad State. At that 
time this works was the most southerly situated in 





500 miles in length, a fact which necessarily added 
considerably to the cost of the cement. A contract 
was, however, satisfactorily arranged for the supply of 
about 180,000 tons at Rs. 53 per ton, delivered on 
site. A little over Rs. 24 a ton of this price represents 
freight. The whole of this cement was of a quality 
in excess of requirements of the current British 
Standard Specifications. The following are extracts 
from a typical test certificate of tests made at the 
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CONCRETING TOWER 


Government Test House, Alipore, Calcutta, in 1931 
on this brand of cement :— 


“* Char-Minar’’ Brand Portland Cement. 


Results 
obtained. Standard (1925). 











1. Fineness of grinding, per 
cent.: 
Residue on mesh 180 by 
180 





oe oe e+ e+} 3°35 | Notmore than 10% 
Residue on mesh 76 by 76 0-02 | Notmore than 1% 
2. Chemical composition, %' 
Rs SS 
Silica 22-02 
Alumina 5-61 
Iron oxide 2-09 
Meguemie,.... «.. «| 1% Not more than 4% 
Sulphur calculated as 
@cs cs eo «| 1°52 | Notmore than 2-75% 
Totallossonignition ... 0-77 Not more than 3-0% 
Insoluble residue. . 0-99 Not more than 1-5% 
99-94 
Net proportion of lime to 
silica and alumina 2-71 | Between 2-9and 2-0 
3. Tensile strength (neat) : 
7 days (average of six 
briquettes,Ib. .. .. 844 | Notless than 600 lb. 
4. Tensile strength (cement 
and sand) : 
7 days (average of six 
briquettes), lb.(Ws) .. 540 Not less than 325 Ib. 
28 days (ditto) 565 | Ditto Wet Sh ta 
8 
; y = 559 Ib. 
5. Setting time : 
Initial .. 128 min.| Notless than 30 min. 
Final 2h. 58m. 
6. Soundness lmm. Notmorethan 10 mm. 


Proportion of water used in gauging: (a) Neat briquettes, 
23 per cent.; (6b) cement and sand briquettes, 8$ per cent. 
Temperature during period of testing, 70 deg. Fah. to 81 deg. 
Fah. 


Principally for reasons of economy, it was decided 
to add surki to the cement, so that 20 per cent. of the 
cement proportion in each batch of concrete con- 
sisted of this material. The surki was manufactured 
on the site of the dam from local bricks, and ground 
in a special disintegrator to the following specifica- 
tion, not more than 3 per cent. to be retained on a 
50 by 50 square mesh and at least 60 per cent. to 
pass through a 100 by 100 square mesh sieve. Tests 
showed that the resulting concrete would be amply 
strong enough, although the addition of the surki 
did tend to retard the rate of hardening in the early 
stages. Many careful tests were made on the works 
at the well-equipped laboratory that was provided. 
Besides the usual machines and apparatus for testing 
cement,. a 100-ton compression machine and a 





India, and therefore by far the nearest to Mettur. 
Nevertheless, the railway lead was somewhere about 








machine for testing permeability up to 211 lb. per 
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square inch were installed. Careful records were 
kept, not only of the tests on the cement as it was 
received, but also on 6in. concrete cubés taken directly 
from the works as the concrete was deposited. These 
cubes from the concrete used in the hearting of the 
dam showed a compressive strength of from 60 to 80 
tons per square foot, and those from the richer con- 
crete used in the dam facing showed a strength of 
from 90 to 95 tons per square foot in twenty-eight 
days. The cubes were matured for the whole time 
under water and tested wet. Calculations show that 
the maximum stress that the concrete will have to 
withstand is 10 tons per square foot. 

The proportions for the concrete were as follows : 
J 0-8 parts cement 
‘0-2 parts surki 

4 parts sand 

8 parts broken stone 
\ 0-8 parts cement 

0-2 parts surki 

2-75 parts sand 

5 parts broken stone 


Inthe heartingofthedam .. .. 1 


In the impervious face. . 


The thickness of the impervious face was to be 3ft. 
at the top of the dam, increasing to about 25ft. at 
the bottom. 

The water for the concrete was also carefully 
gauged to 16 gallons to 2-4 cubic feet of cement, 4.e., 
8 gallons per bag. For the purpose of proportioning 
the mixes the cement was taken as weighing 94 lb. 
per cubic foot, and all measurements of cement were 
made by weight. The surki was not added to the 
cement until all the materials were put into the mixer. 

The depositing of the large masses of concrete with 
the requisite speed presented an interesting problem, 
and it was ultimately decided to install two large 
mobile distributing towers. These were designed and | 














DAM AND SURPLUS WORKS$ 


manufactured by Stothert and Pitt, Ltd., of Bath, 
and were described in detail in our issue of December 
21st, 1928. They stand 286ft. high above the front 
rail which carries them, and 304ft. above the rear rail. 
They were designed for an output of 166 tons of cement 
per hour, or 2000 tons per twelve-hour day, and each 
weighs about 1400 tons. The shoots have a range of 
126ft. of the dam, without moving the towers. Their 
cost was £132,000 f.o.b. London. Some trouble 
arose in the use of these towers, owing to the difficulty 
of feeding them with materials fast enough for them 
to work at their maximum capacity. In actual work- 
ing it was found that the average outturn for a day 
of 8} hours was about 900 tons each tower, and it 
was considered that it could not exceed 1500 tons, 
even if worked for 12 hours in two shifts. Consequent 
upon this, it would appear that some delay was anti- 
cipated, and a difference of opinion arose regarding 
the advisability of having incurred such heavy 
expenditure on this plant. 

A change in the type of construction for part of the 
dam was decided upon, which involved the use of a 
large proportion of stone masonry laid in cement 
mortar, but in a note which was before the Public 
Accounts Committee in 1932, it was recorded that it 
is doubtful whether, if this change had been made in 
the initial stages, the engineer-in-chief would have 
decided to reduce the heavy plant and machinery. 
It was viewed by the authorities that the towers, far 
from being unnecessary, contributed to expedition, 
even under the changed design. 

As has been stated, the original intention was to 
build the impervious face of the dam entirely in con- 
crete, but it was found that the concrete, as delivered 
by the chutes, did not give the same percolation results 
as had been found in the original tests. An alteration 
was therefore made here also, and the entire face of 








the dam has been constructed in masonry laid in 


cement mortar. This mortar in the impervious face 
consisted of four-fifth part cement, one-fifth part 
surki, and four parts sand. Although the towers 
were originally intended for the mixing and distri- 
bution of concrete only, they were ultimately adapted 
and put to considerable use for the distribution and 
handling of heavy blocks of masonry and the dis- 
tribution of mortar as well as continuing with their 
original function. 

A drainage gallery, 7ft. by 74ft., runs through the 
dam a little above ground level, for a total length of 
4240ft., suitably sloped in either direction to three 
cross drainage outlets, one on either side of the river, 
and a third about 1300ft. from the right flank drain- 
ing into the low level supply channel. Between the 
site of the high level supply sluices and the right 
flank, the drainage gallery is omitted, as the head of 
water will be comparatively small in this portion. 

Temperature cracks are guarded against by form- 
ing definite joints between blocks of masonry at 
intervals of 126ft. along the length of the dam. 
These joints run through from the upstream to the 
downstream face, and consist of alternate recesses 
and projections to retard the creep of water. They 
begin at drainage gallery floor level, and run vertically 
from that to the top of the dam. Briefly, they con- 
sist of a break in bond in the masonry. These joints 
are sealed with U-shaped flexible copper strips, 





embedded in the two blocks of masonry, and in 
front of these are diamond-shaped reinforced concrete 
posts, standing vertically on non-ferrous sliding 
plates and coated all over the vertical with marine 
glue. The water pressure holds this column against 
the joint, helped to some extent by the glutinous 
substance in which it is set. Should any water pass 
these columns, it has still to pass the copper strips, 
and should it get past the latter, it leaks harmlessly 
into the drainage shaft set on the direct line of the 
joint, and finds its way through the cross drainage 
galleries. 

The whole of the work for this scheme, design and 
execution has been carried out by the engineers of 
the Public Works Department of the Madras Pre- 
sidency. There have been a great many engineers of 
that service engaged thereon, but particular mention 
should be made of Mr. C. I. Mullings, C.8.I., who was 
responsible for the design of the final scheme as 
executed, and was engineer-in-chief for construction 
from the commencement until 1930. In that year 
he was succeeded by Mr. V. Hart, who has filled that 
post until the completion of the work. 

We should also like to thank Stothert and Pitt, 
Ltd., and Glenfield and Kennedy, Ltd., for the 
assistance they have given us by supplying much 
information and data. The dam is illustrated by a 
number of engravings on page 212. 








Assembly 


Systems. 


By C. WATTS. 


Ye modern quantity manufacturing or mass pro- 

duction, the choice of a suitable assembly system 
is usually of great importance. In the lighter engi- 
neering trades, small hardware and electrical work, 
&c., it is often necessary to bring costs as low as 
possible at every stage of the manufacture. There is 
no great difficulty in making a choice of systems when 
quantities are very large, as the very best and most 
up-to-date schemes are then demanded. It is when 
the demand is uncertain, seasonal, or the market is 
quite untried, that it becomes difficult to fix upon 
a suitable manufacturing and assembly scheme. 

A year or two ago certain water-tight card cases 
were to be put on the market and the manufacturers 
were asked to quote a finely cut price on an estimated 
sale of between 4000 and 8000 per week. They under- 





stations, right from the materials stores to the pack 
ing and despatch department. A number of auto- 
matic devices were needed for various operations. 
Such a system would have needed a weekly output of 
at least 100,000 cases ; that is to say, it would have 
required one week of working and eight or ten weeks 
of idleness, and then a fresh start. This plan, of course, 
was not a satisfactory solution. Accordingly, System 
1 was ruled out. 

System 2.—-The system shown in Fig. 2 was then 
considered. This scheme consisted of an assembly 
line, worked by six operators, with resulting assembly 
times of 4 sec. per case (planned times) and 5-6 sec. 
per case actual times. The method of working was as 
follows :— 

Operator No. 1 took a front plate (part 1) with the 





j PART I. 





GENERAL ARRANGEMENT 
OF CARD HOLDER. 








FRONT PLATE DETAIL. 











WATERTIGHT RING DETAIL. 


























PART 3. PART 5. 
| ADVERTISEMENT CARD. 
= 
PART6 
BACK PLATE OETAIL. GLASS COVER DETAIL. SCREWS. 














Tot Encrveer 


Fic. 1—-ASSEMBLY AND SEPARATE DETAILS OF WATER-TIGHT CARD CASE 


took the work on the understanding that not less than 
4000 per week would be taken over a period. 

The arrangemerit and details of this card case are 
shown in Fig. 1. Part 1 isa pressed metal front, having 
a semi-circular groove to receive the water-tight 
ring, part 2. Against the ring is a glass cover, part 4. 
Next to the glass is the advertisement card, part 5. 
The card is held in position by the metal back plate, 
part 3. Two clamp screws hold the parts 3, 4, and 5 
in position. The necessary press tools having been 
put in hand for parts 1 and 3, and arrangements made 
for manufacturing the rings and glasses, an assembly 
system had to be devised. 

System 1.—The very best system that could be 
adopted was first considered, consisting of conveyor 
feeds of nearly all parts to the various working 





right hand and placed it at the loading station, and 
at the same time with the left hand he took a ring 
(part 2) and placed it in the semi-circular groove in the 
front plate. He then passed the front plate with the 
inserted ring to operator No. 2. Operator No. 2 
then took a glass with the left hand and a card (part 
No. 5) with the right hand, and placed them in position 
in the front plate, and passed the work on to operator 
No. 3, who inserted the backs and then passed the 
work on to operator No. 4, who inserted the two clamp- 
ing screws, one of which was picked up by each hand. 
Operator No. 4 then passed the work on to the 
operators (two) No. 5, who screwed up the two screws 
and placed the finished work in trolley G. Tho last 
operation needed two workers as it was a longer job. 

A separate examination of each part for correct- 
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ness was not required, for each operator on finding | he was commencing operation 1 on one case the 
any fault, simply dropped the work at that stage | previously finished case was being ejected. Rejection 
These rejected parts were | boxes were arranged as before. 


into his rejection box. 
collected at the end of each day, and as each box 


Under this scheme it was possible to employ a 
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Average Output 5,200 
Per Day 8 hours 

Wages Bill £8-10-0 per Week (48 Hours) sc e 
Assembly Costs 14-15 Cases for 14 
Average Wage 25/- per Week (Operators) 
Carrier, Part Time (20/-) per Week 





OPERATION TIMES 
One Case Assembled 4 secs - Planned Time 


5-6" Actual ” ” ” 2 

Time Lost by Passing to Stations, Change of “ ve é 
Operators, Rejections. 46 ” ” 4 
” 0 0 5 


Work Route Thus.- 


Operators’ Stools 
Rejection Box. Operation 1 
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Finished Work Trolley 
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FiG. 2—-ASSEMBLY SCHEME 


was named according to the operation, the rectifier 
knew at once what the fault was. 

On the opposite side of the assembly table was a 
row of bins for the parts, from which the operators 
were kept supplied, and it was the duty of a carrier 
(part-time) to keep all the operators supplied with 
parts and carry away from time to time the finished 
work to the packing bench. 

System 3,-~This scheme was fairly successful, but 
still produced too much work, and accordingly 
scheme No. 3 was introduced. In this case certain 
operations were combined, and three operators only 
were employed. This was an improvement, and the 
assembly times did not increase in quite the ratio 
expected, and costs per case went down. 

System 4.—This scheme finally led to that shown 
in Fig. 3. In this case the whole of the work was done 
by one operator and all passing time from one loading 
station to the next was saved. Moreover, the scheme 
gave just about the required number per week and at 
about the same cost per case as in scheme 2. 





@ 


WITH SIX OPERATORS 


better class of operator without increasing assembly 
costs and to make the job a piecework one. In 





scheme 2 there were some complaints of the monotony 








for recording the total scrap made during each week, 
and a production card showing the number of com- 
pleted cases per week. 

This assembly scheme is a very simple one, but the 
main principles are applicable to much more com- 


plicated units. The main things to be considered are 
elimination of all possible time losses, cheap assembly, 
contented workers, reasonable wage. 

System No. 1.—In system No. 1, which was at 
first suggested, the possible quantities were so large 
as to rule out the scheme. Fig. 4 is a diagrammatic 





Tue Enoumper”’ 


Fic. 5-RECORD CARDS 


sketch of the general lay-out proposed for this large- 
quantity arrangement. 

Two conveyor belts were to be arranged side by 
side, but at slightly different levels, except at station 
N, where they came to nearly the same level, for the 
convenience of the first operator. At station J the 
fronts were temporarily stopped by a gate stop, and 
immediately an automatic magazine feed was to 
drop a ring into the groove of the case. Then an 
automatic releasing arm K was to raise the gate, and 
the front and ring were to pass on to station L. They 
were to be arrested here, and glasses automatically 
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FiG. 4—ASSEMBLY SCHEME FOR VERY LARGE QUANTITIES 


of the work, and operators were frequently leaving the 
job. In scheme 4 there was not the same: mvonotony 
and a higher weekly wage could be earned. About 
one week’s practice was 
enough to reach the speeds 








Assembly Output 6,000 - 7,000 
Per Week 48 Hours 
Piecework Price 14 per 14 
Average Wage Earned 
38/- to 89/- 
Assembly Time 2% to 2% 
Cases per Minute 


Finished Work Trolley 
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given in Fig. 3, and the 


8. Backs Operation 5 

C. Cards ee | later weeks showed a still 
F. Fronts - 1 better rate of work. 

G. Glasses "” 20" $ These experiments 
Rtnme ” "2 seemed to show that the 
8. Screws " oe 6 


single-operator scheme was 
the best, and even if much 
larger quantities had been 











required the single type 
of working tables would 
have been duplicated or 
even triplicated in .prefer- 
ence to the line system of 
scheme No. 2. A further 
improvement which was 
introduced later was a 
power-driven screw driver, 
which serewed up to correct 
tightness the two screws, 
This device was driven 
by an overhead motor and 
flexible shaft and had a 
elutch which slipped when 
the screw was in place. 
This development still 
further improved the times 






































and jit was then considered 
that the very best scheme 
had been reached for the 
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FiG. 3—ASSEMBLY SCHEME WITH SINGLE OPERATOR 


An ejector was fixed at the loading point to lift | and each bin had a quantity card, showing the number 
up and start the finished work down the shute to the | put in and taken out and the balance that remained. 


work trolley. This ejector was worked by a foot pedal, 


leaving the hands of the operator free, so that while | tions were entered up. There were also a scrap card 


Y 3 5 given quantities. 
Fig. 5 shows the record- 
ing card system employed. 
Rejection Boxes It was very simple and 


could be grasped in a few 
minutes by a new man. 
In scheme 4 the same bins 
were used as in scheme 2, 


A rejection card was provided, on which all rejec- 








fed in from another magazine feed. The gate was 
then raised and the work was te pass on to station M. 
Here the cards were fed in from a magazine feed. 
Then the gate was raised and the work passed on to 
station N. At this station the operator took a 
“back ’’ from the back conveyor belt, which was 
timed to arrive at this spot at the correct moment. 
When the operator had inserted the “back” he 
released the stopping gate by a foot pedal and the 
“ work ” passed on to station O, where magazine-fed 
serews dropped into the two holes ready for screwing 
up. An automatic double-spindle screw driver, with 
self-centring ends, was then to drive the two screws 
home. The operator thereafter by foot pedal released 
the stopping gate and the “ work ”’ passed on to the 
packing department. The completed holders were 
to be packed straight into boxes as they arrived on 
the conveyor belt by two packers, one on each side. 

The proposed speed was 1} seconds per case, and 
was to be increased or decreased as was found neces- 
sary for comfortable working. If an excess of ‘“‘ work” 
arrived at the packing end an automatic wiper was 
to clear the cases off the belt to a ‘‘ spare box.”” Each 
operator had a table on which to put any work which 
he could not manage. An automatic throw-out 
elutch and a hand elutch were to be provided for 
jammed work in the one case and a rest stop in the 
other, The estimated labour costs were £5 per 
100,000, not including packing. 








Ir may not be generally known that warping of carbon 
steel which is to be machined after treatment can be 
minimised by a preliminary hardening and annealing, 
states A. C. R. in Machinery. Unless the steel maker 
guarantees that an annealing treatment has been given to 
the steel delivered by him which renders it suitable for 
machining as it stands, with no fear of subsequent warping, 
the user will be well advised to harden and then anneal. 
Oil-hardening steel is, of course, the best from this point 
of view, as perfect straightness can be obtained with it. 
Annealing after rough machining will not eliminate warp- 
ing and distortion so satisfactorily as the hardening and 
annealing treatment. Certain high-speed tools, such as 
thread rolling dies, will be less liable to distort if hardened 
and annealed after rough machining. 
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5500 B.H.P. Marine Oil Engines for 
Motor Ship “Dorset.” 


N an article published in our issue of July 13th, we 
gave a short description of the two 5500 B.H.P. 
Workman-Clark Sulzer marine oil engines which were 
built under Sulzer licence at Belfast for the motor ship 
‘‘Durham.”’ This ship is one of two which the firm are 
building for the New Zealand and Australian service 
of the Federal Steam Navigation Company, Ltd. The 
second ship, the ‘‘ Dorset,’’ was, as announced in our issue 
of August 3rd, launched from the North Yard of Workman 
Clark (1928), Ltd., on Saturday, July 28th. Her engines 
were designed and built at Sulzer Brothers’ Winterthur 
Works, and in what follows we deal with some interesting 
points in design, and give some test-bed results of both 
the port and starboard engines. It is noteworthy that 
the new design of mechanical injection gear has, in 
combination with the improved form of cylinder and 
scavenging ports, enabled the very low fuel consumption 
of 0-33 lb. per B.H.P.-hour to be attained. Some views 
of the engines are reproduced on the opposite page. 


GENERAL DESIGN. 
The engines are eight-cylinder units with cylinders of 


720 mm., or nearly 283in., bore, and a stroke of 1250 mm., 
or close upon 49#in., and they have been designed to give 
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rods and crossheads, all comply with the previous marine 
practice of the firm. As the drawing, Fig. 1, indicates, 
there are double ports for the entry of the scavenge air. 
The air is furnished by a tandem double-acting air pump, 
driven from the main crank shaft and mounted at the 
forward end of the engine bed-plate. A by-pass is arranged 
on the pump, which can be operated from the control 
platform, and is employed to give an increased exhaust 
temperature for waste heat recovery in connection with 
the exhaust gas boilers used for auxiliary heating steam. 
The improved form of scavenge port has, we are informed, 
resulted in increased scavenge efficiency, which, in turn, 
has reduced the power required for driving the scavenge 
pumps. 


Fue. INJECTION SysTEM. 


The fuel injection is of the airless or direct type, and 
the four fuel pumps are arranged above the cam shaft, 
just below the exhaust manifold. These pumps are 
shown in the engraving in the left upper view on the 
opposite page. The cam shaft is of exceptionally large 
diameter in order to resist torque distortion, and to 
maintain a constant valve setting under light and heavy 





loads. It is arranged below the exhaust manifold 
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FIG. 1—ENGINE SECTIONS 


a normal rated output under service conditions of 
5500 B.H.P. at 126 r.p.m., which corresponds to a total 
of 11,000 B.H.P., and a loaded speed for the ship of about 
16 knots. The bed-plate is of the usual tank top pattern, 
and the columns, crank cases, and cylinder jackets follow 
the Sulzer standard marine practice. 

A distinct departure from that practice has, however, 
been made in the design of the cylinders, which is 
clearly illustrated in Fig. 1. The cylinder cover, it will 
be seen, is made in two parts, the lower part being cooled 
and the upper part uncooled. The parts of the liner which 
are subjected to combustion heat stresses are cooled 
intensively by the use of water-guiding bars, while on 
the inside of the liner at the top a loose steel protecting 
ring is fitted. In order to avoid the piercing of the top 
of the cylinder jacket by water passages, the liner is 
allowed to project above the jacket casting, and that part 
of the liner with the water-guide bars in which the passages 
are formed is covered by a deep steel ring. In the lower 
part of the cylinder cover, water passages are also 
arranged in such a manner as to promote forced circulation 
and to avoid any possibility of dead pockets in which 
scale might collect. 





The crank shaft and main bearings, also the connecting- 





—see Fig. 1—and is driven by a train of gears at the after 
end of the engine. The fuel pumps differ from those 
usually fitted on airless injectgon engines, in that the 
termination of the injection period is kept constant, whilst 
the effective pump stroke is varied by altering the point 
at which the injection begins. In this way the timing 
of the injection is retarded when running at light loads 
and slow speeds, which is, in itself, a very desirable 
feature in marine oil engine operation. In Fig. '3 we repro- 
duce sections through the fuel valve and the fuel pump. 
From the right-hand drawing it will be seen that the 
fuel pump plunger is actuated by a cam through a rocker 
arm and roller. To the right of the plunger is the fuel- 
regulating valve, which is worked by a swinging link 
connected with the plunger rocker arm. This link is 
mounted on an excentric shaft, and, according to the 
position of the excentric, the regulating valve is permitted 
to close at an earlier or later point in the delivery stroke 
of the plunger. As long as the regulating valve is open, 
any fuel delivered is by-passed to the suction side of the 
pump; but as soon as the valve closes, oil is delivered 
to the fuel valve and the injection period begins. During 
normal running, the position of the excentric controlling 
the regulating valve can be altered by moving a hand 





lever at the control end of the engine. Besides being 
under hand control, the excentric is also connected with 
the various cut-out devices in a manner described later. 

The new injection system has, we understand, given 
quite exceptional results, both on a time and on a volume 
basis, which are clearly indicated by the test results 
given herewith. A further advantage, the makers claim, 
is that the fuel pump operation is symmetrical for both 
ahead and astern running. A single fuel cam serves both 
directions of rotation and the fuel pumps are not reversed. 
The whole of the reversing operations are carried out with 
the starting and maneuvring air distributing system. 


MANG@UVRING ConTROL GEAR. 


The mancuvring control gear has been greatly 
simplified, largely by the use of the new direct-injection 
mechanism above described. The engine can now be 
manceuvred by three levers only, the answering handle 
of the engine-room telegraph, a fuel lever, and an air- 
starting lever. The fuel valve lever itself is directly con- 
nected with the regulating valve excentrics on the fuel 
pumps, and with a servo-motor operated from the high- 
pressure oil supply system. The servo-motor system is 
so arranged that only when there is oil pressure on the 
motor can the hand lever be moved from no load towards 
the full-load position. Another safety device on the oil 
circuit to the servo-motor is the over-speed governor, 
shown at the centre of Fig. 2. The governor weight is 
essentially a piston valve in the servo-motor oil supply pipe, 
which, under normal conditions, is kept open by a spring. 
When the engine speed rises beyond a predetermined 
point, centrifugal foree overcomes the spring pressure, 
and the valve closes, cutting off the oil supply to the 
servo-motor and by-passing it back to the crank case. 
Yet another safety device is that connected with the 
engine-room telegraphs system. With the telegraph 
handle in the stop position, oil is always shut off from the 
servo-motor system. When, however, the handle is 
moved either to the ahead or astern position in answer 
to a signal from the bridge, oil pressure is immediately 
available on the servo-motor system, so that the fuel 
pumps can be controlled by the hand lever. There is a 
further trip device, also operated from the oil pressure 
system. This consists of a chain drive from the crank 
shaft, which is so contrived that should the engine turn 











FIG. 2—ENGINE CONTROLS 


in the opposite direction to that shown on the engine-room 
telegraph, the oil supply to the servo-motor is interrupted 
and the fuel supply cut off. 

Should there be a failure in the oil supply system,, the 
servo-motor is so designed that it can be worked with 
stenting air. The view of the engine controls reproduced 
in Fig. 2 shows, besides the telegraph, fuel and air levers, 
the various pressure gauges, the tachometer revolution 
counter, speed indicator, &c. 


REVERSING ARRANGEMENTS. 


The method of reversing the engine is not without 
interest. As previously mentioned, the air-starting valves 
on the cylinders are not mechanically operated, but are 
worked by air pressure from the starting air distributing 
boxes, which are mounted above the cam shaft. There 
are two groups of boxes, each of which serves four cylinders, 
each group being actuated by a set of cams comprising 
one ahead and one astern cam. The cam blocks are so 
arranged that they can be moved along the cam shaft, 
this movement being obtained by an oil-operated servo- 
motor connected with the engine telegraph system. In 
the ahead position oil is admitted to one side of the 
servo-motor, and the ahead starting cams are brought 
under the starting air control valves. When the telegraph 
is put astern, oil is admitted to the opposite side of the 
servo-motor, and there is a reverse motion which brings 
the astern cams underneath the starting air control 
valves. The two groups of air-control or distributing 
valves are so arranged that when the starting air lever 
on the manceuvring platform is moved into the two 
starting positions, first one group and then two groups 
are put into operation. Under normal starting conditions 
only one group of starting valves may be employed, 
but with a low-pressure starting air supply, or when 
reversing the engine quickly, both groups of cams may be 
brought into operation. 

The manceuvring of the engine is carried out by per- 
forming the following ‘sequence of _ operations :—First, 
the order from the bridge is answ ered on the engine-room 
telegraph. This operation puts the necessary starting 
air cams into operation for the correct direction of running 
of the engine. Secondly, the fuel hand control is moved 
to the position corresponding to the engine speed required. 





Finally, the starting control lever is pulled over to 
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the air position, and held until the engine reaches the firing 
speed, when it is moved back to neutral. Each starting 


air valve in the cylinder head is furnished with a decom- 
pression device, so that the starting air does not require 
to operate against the full compression of the pistons. 
By this means the actual volume of air necessary for 
manoeuvring has been considerably reduced, 

A further safety device which has not been mentioned 
A valve 


before is an interlock with the turning gear. 
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manoeuvring and slow punning tests. From dead cold the 
engine was started up within eight seconds, and was 
running steadily after less than 20 seconds. Ahead and 
astern orders at varied speeds were carried out in less than 
eight seconds, even with the heavy water brake, a condi- 
tion giving a much heavier loading than with a normal 
propeller designed for the engine speed. Complete reversing 
was carried out in six seconds. 
the engine ran perfectly steady at speeds down to 16 r.p.m. 
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Fic. 3—CYLINDER AND FUEL VALVE AND FUEL PUMP 


arranged in connection with the lever operating the turning 
gear wheel is so designed that when the lever is in engage- 
ment, the connection between the air supply line and the 
starting control valve boxes is shut off, so that it is quite 
impossible to put starting air on to the engine when the 
turning gear is in mesh. 


Test REsULTs. 


The official acceptance trials of the first or port engine, 
which were of a very extensive nature and were closely 

















and even lower. On one occasion steady running at 
12 revolutions was obtained. In addition to tests made 
with the light Diesel fuel oil above named, further trials 
with the starboard engine were made with Miri oil and 
Tarakan oil under full-load conditions. The consumptions 
for these two fuels were 0-34 Ib. and 0-338 Ib. per B.H.P.- 
hour respectively. In order to test the engine up to the 
full capacity of the fuel pumps, it was run for a time with 
the very large overload of 35 per cent. Even at this 





high power the exhaust was invisible, which reflected 


TABLE II.—Official Trial Results for Port Engine. 

















In the slow running tests 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





AN APPRENTICES’ EXHIBITION, 


Sin,-Your leading article, entitled “Shortage of 
Skilled Labour,” in the issue dated August 17th, is of very 
great interest and value, on account of a special purpose 
which the Rotary Clubs of Kent and East Sussex have in 
hand. ‘‘ Rotary”? has been aware of the shortage of 
skilled labour for some time, has interested itself in 
apprenticeship, and has made some efforts by individual 
Clubs to encourage a revival of the apprenticeship system. 
Rotary, while keeping before it the question of shortage 
of skilled craftsmen, has also had in mind the protection of 
boys from blind alley employment, which many of them 
get led into by the abuse of the word “ apprentice.” Now, 
the whole district, known as No. 12, covering the whole of 
Kent and East Sussex, is uniting in one big effort, under 
its ideal of “‘ Service,” to give prominence to the subject 
by organising an exhibition, to be held in Maidstone and 
Canterbury in succession, of work done by apprentices in 
recognised trades, and my fellow Rotarians have been 
good enough to entrust me with the task of organising 
this exhibition, to take place in the spring of 1935. 

I suggest that Rotary District 12, in staging this exhibi- 
tion, is taking one, perhaps small, but still decisive, step 
to call the attention of manufacturers and the general 
public to the apprentice, and the need to encourage real 
indentured apprenticeship. In planning my organisation 
I have embraced possibilities of co-operation and have 
chosen committees to negotiate with many other organisa- 
tions, such as trades associations, trade unions, educa- 
tional organisations, and certain voluntary organisations 
interested in boys’ welfare. The scope of the exhibition is 
arousing much interest and promises of co-operation in 
the country. 

STEPHEN B, Fuercuer, M.I. Mech. E. 

Maidstone, August 28th. 








MODELS IN ENGINEERING STUDIES. 





A STRIKING development in American study of 
engineering design is the increasing use of models, as in 
river improvement work, large dams, concrete structures, 
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Pressures in Ib. per square inch. Temperatures in deg. Fah. | Results. 
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test. Seavenge | Cylinder Piston Forced Exhaust | Exhaust | Average Oil cooler. Cyl. cooling. | speed, | per H.P.-hour in lb. | Mech. 
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followed by representatives of marine engineering and 
shipping interests, took place at Winterthur on June 21st. 
During these trials the engine, which was coupled to a 
large Heenan and Froude water brake, was run on a 
light Diesel fuel oil with a lower calorific value of 18,300 
B.Th.U’s per pound, and a specific gravity of 0-86; a 
similar fuel was used for the main trials of the starboard 
engine at a later date. The following fuel consumptions 
were obtained :— 


TaBLE I,—Fuel Consumptions. 
Port Engine. 





Load. Lb./B.H.P.-hour. 
eee. 8 Sal GN BE eS .. 0°356 
Half : 0-334 
‘Three-quarters 0-327 
Full ib ee ie 0-329 
110 per cent. load 0-332 
120 per cent. load =. 0-337 

Starboard Engine. 

Load. Lb./B.H.P.-hour. 
Quarter. . .. 0-362 2 
Half we 0-332 : 3 
Three-quarters 0-329 80 90 100 110 120 130 
RR eee 0-332 Me Eat APM. ® 
112 percent. load 0+332 ' 
135 percent. load ad FIG. 4—POWER AND FUEL CURVES 


In connection with these figures it should be borne in 
mind that the brake horse-power and fuel consumptions 
have all been computed on a Continental unit basis. Should 
British brake horse-power be taken, then the fuel con- 
sumption figures require to be increased by 1-7 per cent. 
The results for the first engine are given graphically in 
Fig. 4, and the fuel consumption curve is characterised 
by its flatness. The fuel consumption of both engines is 


remarkably low for an engine with a direct-driven scavenge 
pump. 





Another important feature of the trials was the 


well on the complete combustion which was being 
obtained. The service trials of these two motor ships 


Cane CeCe. 





engined with such economical propelling machinery will 
be awaited by marine engineers with no little interest. 








THE Panama Canal has now been open for twenty 
years, and during that period 80,122 ships with cargoes 
amounting to 366,669,957 tons have passed through the 





canal, bringing in a total revenue of some £67,800,000. 





and welded steel structures. Another increasing use of 
models is in the instructional work at engineering colleges. 
In structural models there are the deformeter method of 
model analysis, the photo-elastic method, and the applica- 
tion of loading as in models for dams, bridges, and build- 
ings. Reasons for this development lie in (1) the increasing 
use of continuous types of structures for which theoretical 
analysis may be extremely difficult or practically 
impossible ; (2) the design of structures of unprecedented 
size, involving the review of theories and study of 
secondary parts; (3) recognition of the importance of 
stress concentrations. In the Beggs method for the 
mechanical solution of statically indeterminate structures 
by models and gauges, the movements of the model in 
thrust, shear, or torsion are read with micrometer micro- 
scopes, but in the Eney modification of this method, larger 
gauges and greater movements or deformations are 
employed, so that the deflections are large enough to be 
read with an ordinary micrometer. Still other modifica- 
tions reduce the tedious use of microscopes and the 
laborious work of observing the small deformations. 
In the photo-elastic method, polarised light passing 
through a stressed transparent model produces maximum 
shear-stress lines on a screen, the points of concentration 
of these linesindicating areas of stress concentration. This 
method also has been developed in various ways, increasing 
its applications and its reliability. In suspension bridge 
design, models have been used extensively for the spans 
and towers of the San Francisco and Oakland Bridge, and 
for designing the sway or storm cable system of the Hudson 
River Bridge. Use of models on ehaking sole has assisted 
the design of buildings subject to earthquake shocks and 
waves.. Many designs for the irrigation dams of the U.S. 
Government are tested by models, loaded by means of 
mercury or weights. Prominent among hydraulic experi- 
ments are models for determining the eurrents in the 
Mississippi River at bends and proposed channel changes. 
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Railway and Road Matters. 





THE meeting between the general managers of the four 
grouped companies and representatives of the three 
railwaymen’s unions, mentioned in the first paragraph 
in our Seven-Day Journal on August 17th, was held as 
anticipated on Monday, the 20th. The official statement 
subsequently issued said that the discussions as to new 
machinery for negotiating questions as to pay, conditions 
of service, &c., were advanced a stage, and that another 
conference would take place after the holidays. 


At the South Harrow Station of the London Passenger 
‘Transport Board, the Metropolitan District Railway 
used to join, end on, a connection of the Metropolitan 
Railway Company’s from the latter’s Uxbridge branch. 
A new station is now under construction at South Harrow. 
The connection, just mentioned, joins the Uxbridge branch 
at Rayners-lane. The station there has been listed for 
reconstruction for some time, but the work has been kept 
back awaiting local developments, A new station has 
now been ordered. 


In last week’s issue we stated that the London and 
North-Eastern Railway had placed an order for three 
locomotives of an unusual design, each fitted with a three- 
drum Sentinel-Woolnough water-tube boiler, and six 
separate compound steam engines. We find that instead 
of three only one locomotive of the type referred to has 
been ordered, and that it will have four and not six 
separate engines. The locomotive will therefore not be 
precisely similar to those supplied to the North-Eastern 
Railway of Colombia which we-described in our issue of 
June 15th. 

THE Ministry of a railway statistics for May, 
1934, have recently been issued as a Stationery Office 
publication. They open with the reminder that Whit- 
week this year was in May, and was in June in 1933. 
In comparison with May, 1933, there was an increase of 
8-7 per cent. in the number of passenger journeys, and 
of 19-1 per cent. in the receipts from passengers. There 
was an advance of 8-1 per cent. in the tonnage of freight 
carried, and of 4-6 per cent. in the freight traffic receipts. 
The freight train mileage rose by 5-5 per cent.; the average 
train load increased from 119} tons to 122 tons, and the 
net ton-miles per engine-hour from 453} to 457. 


Tue traffic receipts for the thirty-third week were 
independent of the August Bank Holiday traffic, and may, 
therefore, be considered as representing the present normal 
conditions. Exeept that the Southern had a reduction 
of £1000 in its coal traffic, each of the four grouped com- 
panies reported increases under each of the three heads 
of passenger traffic, goods traffic, and coal traffic. The 
total increase was £141,000. For the whole of the thirty- 
three weeks the London, Midland and Scottish was up 
by £1,722,000, or 4-78 per cent.; the London and North- 
Eastern, £1,650,000, or 6-35 per cent.; Great Western, 
£431,000, or 2-82 per cent., and the Southern, £282,000, 
or 2-26 per cent. 


THE Railway Returns for 1933 reveal the remarkable 
fact that the gross receipts from railway working, .e., 
independently of all ancillary businesses, amounted to 
£149,642,627, and, therefore, when compared with 1932, 
they show a decrease of only £5562. The year’s results 
showed a decrease of £170,766 in first-class fares, but an 
increase of £464,323 in third-class; first-class season 
tickets fell by £120,569, but third-class decreased by only 
£3000. Parcels traffic rose by £255,481. All freight traffic, 
except one item, was down ; merchandise fell by £217,863 ; 
coal, coke, and patent fuel by £987,706, and live stock 
by £150,158. The exception was minerals, i.e., other 
than coal, and merchandise in classes 1 to 6. In these 
categories there was an increase of £982,435, but as that 
class of traffic produced last year only £11,662,000 out 
of the total of £81,000,000, the increase had not the 
importance it may seem to have. We would add that this 
heading covers many of the items used in building and 
road-making—bricks, lime, stone, &c. 

THE Assistant Inspecting Officers of the Ministry of 
‘Transport, during the three months ended December 31st 
last, held forty inquiries into the more serious accidents 
to railway servants, of which ten were fatal cases, 
five of these being on the London and North-Eastern, 
and three on the Southern. In four instances the cause 
was assigned to want of care, in four to misadventure, one 
to a momentary lapse on the part of a man in stepping 
off the main line on to a single line branch, without first 
glancing round to see that it was safe for him to do so, 
and the remaining case was due to a defective ladder. 
In reporting on the last, Mr. J. L. M. Moore said that 
during the lifetime of the ladder—twenty-five years— 
not only had a number of rungs been replaced, evidently 
by someone with but little practical knowledge of ladder 
construction, but nearly all of them had been secured at 
different times by nails of various sizes driven through 
the sides. Mr. Moore observed that he found that once 
these ladders have been issued to stations they depend 
for any further examination upon the casual users who 
may or may not be competent to judge their condition. 


THE Manchester Central Station of the Cheshire Lines 
Committee is approached by four lines of way. About 
1} miles from the buffer stops in the station the double 
main line from Liverpool is joined at Throstle Nest 
Junction by the minor double main line from Chorlton- 
cum-Hardy that used to be the Midland Company’s 
Manchester South District Railway. Some 500 yards 
north of Throstle Nest Junction is Cornbrook West 
Junction, where there is a double junction off the ‘ A,” 
or minor, main line on to the Manchester South Junction 
and Altrincham Railway, and 10 yards farther on is a 
double junction with the “ B,” or Liverpool, main lines. 
Between 1100 and 1200 yards north of Cornbrook West 
Junction is Viaduct signal-box, and within the station are 
two other boxes, known as Manchester Central A and 
Manchester Central B. It is proposed to put in an all- 
electric power-signalling plant whereby all the work now 
done by the four boxes, including Cornbrook West Junc- 
tion, will be performed by one box, to be known as 
Manchester Central. Tenders for this work have been 
obtained from the various signal contracting firms, and 
are now being considered by the Cheshire Lines Committee. 


Notes and Memoranda. 





AN apparatus has been designed by O. S. Panyatin 
and O. 8. Obleukhova for the rapid viscosity deter mination 
of oils based on the rise of an air bubble to the surface 
of the oil, says an extract in the Journal of the Institution 
of Petroleum Technologists. The apparatus consists of 
a test tube charged with the oil to be tested, and a glass 
tube admitted close to the bottom for the release of the 
air bubbles, a stirrer for agitation of the oil, and thermo- 
meters placed in the oil and bath. Since it is difficult to 
notice when the air bubble leaves the capillary, this is 
checked by means of a manometer connected to the air 
line. The time taken for the air bubble to travel through 
the oil depends on the viscosity of the oil. The apparatus 
was calibrated and much data was obtained and tabulated. 


A SECOND aerodrome ship, the “ Schwabenland,” is 
to be put into service on t German air mail service 
between Europe and South America to work in eonjunction 
with the ‘‘ Westfalen.”” According to The Times corre- 
spondent, the ‘‘ Schwabenland”’ will be stationed off 
the African coast, and the ‘‘ Westfalen” off the South 
American coast. The ‘‘ Schwabenland”’ will take the 
outgoing seaplane on board in the evening, steam to 
sea with it during the night, and launch it by catapult 
in the morning. A similar service will be rendered on the 
South American coast by the ‘* Westfalen.” Both ships 
will also be available to receive the Transatlantic machines 
for refuelling at the other end of their flight. The service 
will be fortnightly at first, but is expected to become weekly 
later. The “ Schwabenland ”’ will take three seaplanes 
on board at one time, and can launch by catapult a 
machine weighing about 13 tons at a speed of over 90 
miles an hour. Its fuel supply is sufficient for refuelling 
twenty aeroplanes. 

SpPeciFicaTions for reinforcing steel will have to 
be changed, according to Professor R. E. Davis, of the 
University. of California, who discussed the ‘“ plastic 
flow ’’ of concrete in a paper presented at the recent 
annual meeting of the American Society for Testing 
Materials in Atlantic City. He declared that the flow 
is such over a period of years that in a reinforced 
concrete column, loaded to full capacity, the concrete 
will gradually pass the load to its steel bracing. ‘‘ Due 
to flow,”’ he said, “‘ the stress in the steel may in time 
reach or exceed the yield strength of the steel, while 
the concrete stress may be reduced to a value approaching 
zero,” and “the major portion of the iecmidien 
takes place within a period of a year or two after applica- 
tion of the load. It may continue for periods of more 
than seven years and reach appreciable magnitude. Most 
of it apparently is due to seepage of colloidal water from 
the cement, although it is believed that some deformation 
may take place due to viscous and crystalline flow.” 

An interesting method of cutting square threads in long 
small bores when no tap is available or obtainable for the 
final sizing, is described by ‘“D.R.” in the Electrical 
Times. Have two tools forged, and have one of these tools 
ground to a form somewhat similar to the Whitworth 
form of thread tool, but of a more acute angle. Take a 
very light cut through the bore with the correctly formed 
square thread tool, the depth of the cut being just sufficient 
to mark distinctly the width of thread space. _ The vee- 
shaped tool is now brought into operation, and the point of 
this tool is inserted in the centre of the previously cut 
thread space, and a groove is cut in a similar manner to a 
Whitworth thread. This groove should be.cut a trifle 
deeper than the required depth of sqttare thread. The 
finishing process of enlarging the V cut to square section 
can then be proceeded with. The particular advantage of 
this plan is that at no part of the finish threading operation 
is the full width of the tool cutting. This almost entirely 
eliminates tool springing and excessive wear on the width 
of tool, and a consequent reduction in the danger of the 
tool chipping at the corners. 

A nore in Power by Mr. W. E. Warner gives the follow- 
ing method of protecting and preventing further wear of 
some steel plates in a coal bunker which were found to 
have been worn badly due to corrosion and abrasion. The 
plates were first cleaned of scale and deposit by wire 
brushes, then a wire mesh was spot welded to the plates. 
Liquid concrete composed of three parts of fine sharp sand, 
one part Portland cement, and sufficient water to give 
liquidity was then applied over the mesh by a cement 
gun. An air pressure of 35 lb. was used on the spray 
and a coat about 0-5in. thick was sprayed on. When 
this was quite dry a second application about 0: lin. thick 
was sprayed to give a perfectly smooth coating. Any type 
of metal plate can be protected in this way. Where a 
concrete spraying gun is not available a less efficient but 
at the same time less expensive method of protection is to 
make up a concrete mixture as previously mentioned, but 
add sufficient water to make it thin enough to be applied 
by a brush. Two coats of this mixture applied to plates 
will give them a continuous coating. The concrete coating 
will have to be renewed from time to time, as the original 
one wears away, but a fresh coating can be easily applied. 


A paPEeR on “ The Interpretation of Creep. Tests,”’ in 
which examples were given to show how under suitable 
conditions creep data may be correlated, presented before 
the American Society for Testing Materials, says that, 
granting all the objections to extrapolation, it may be 
looked upon as a necessary evil, since, if tests are to have 
design value, extrapolation must be done, with in some 
instances a time ratio as great as 100 to 1. There was an 
interesting discussion of creep properties of 5 per cent. 
chromium and } per cent, molybdenum steel tubes 
involving the effect of carbon content, heat treatment, and 
variation of directional properties resulting from working 
during fabrication. Increase in carbon content from 
0-139 to 0-181 per cent. in a 4 to 6 per cent. chromium, 
0-50 per cent. molybdenum steel increased the physical 
properties and creep resistance materially. The embrittle- 
ment of 4 to 6 per cent. chromium steel, especially when 
used in heater tubes in oil refineries, was described. Normal 
failure of this steel in refinery use seems to be accompanied 
by creep with visible swelling, and most heats show a high 
degree of susceptibility to temper brittleness which may 
often be revealed by a drop in impact value with only a 








negligible increase in tensile strength or hardness. 











Miscellanea. 





RanGoon will shortly be linked up with Madras by a 
short-wave wireless telegraph and telephone. 

THE new Cunarder “ No. 534” will have twenty-eight 
all-steel lifeboats, each weighing 16 tons fully loaded, 
propulsion being by Diesel engine. They accommodate 
140 persons apiece, and will cost about £1200 each, fully 
equipped. 

Txsts by the Safety in Mines Research Board indicate 
that the prattice of binding wire ropes with copper wire 
tends to hasten deterioration by corrosion, and the use 
of soft iron wire exclusively is to be recommended. 


THE programme of the French Minister of Public Works 
includes the erection of an electricity network to cover 
the whole of France. All large sources of production will 
be connected with it. In the north of Paris it is intended 
to lay an underground cable for a pressure of 220,000 V. 


Sections of Monel metal piping, used in soap kettles 
in a large soap plant, were recently removed for inspection 
after eight years’ continuous service in contact with 
caustic soda, fatty acids, salt, and steam. They were 
found to be as sound as on the day they were first installed. 


Tue published accounts of the Board of Trade dealing 
with overseas trade for July show that exports were 
10-9 per cent. larger than in July, 1933, having risen to 
£33,229,621. Of this increase, £3,089,000 related to manu- 
factured goods. Iron and steel increased by £713,000 and 
machinery £548,000. 

THe 80-ton crane at the port of Natal wwil shortly 
have what is probably the heaviest lift yet shifted in 
the port when the 76-ton stator, which is due in September, 
arrives on the “ Dunbar Castle.” This stator is part of 
a 20,000 kW turbo-alternator which the ship has on board 
for the East Rand mines. 

Trex old Blue Star liners have been sold to Italian 
shipbreakers for the total sum of £23,750, delivered “ as 
they lie.’”’ These vessels are the ‘“‘ Tudor Star,’ 6859 tons 
gross; the “ Roman Star,” 5715 tons gross; and the 
‘* Saxon Star,”’ 5527 tons gross. All three ships have been 
laid up for about two years. $ 

Tue steel plant of the Dominion Steel and Coal Cor- 
poration, at Sydney, Nova Scotia, is now operating on 
a basis of 65 per cent. of normal production capacity. 
Output, however, is about 100 per cent. over that for 
the corresponding period last year. Operations are 
centred mainly on the manufacture of soft steel, although 
work is also being done on an unfinished portion of the 
50,000-tons Canadian National Railways order authorised 
a year ago. Of the original 50,000 tons the unfinished 
portion at present amounts to 19,000 tons. 


Accorpine to reports from the various producing 
countries, it is estimated that 182,186 motor cycles 
(including three-wheel vehicles) were manufactured all 
told in 1933, a decrease of 9-4 per cent. from the output 
in 1932, which numbered 201,226 units. Five countries 
showed gains in output: Czechoslovakia, 72 per cent.; 
Denmark, 20; Germany, 13; Italy, 4-5; and the United 
States, 6 per cent. Although United Kingdom production 
decreased by 17 per cent., from about’70,084 to an esti- 
mated total a 58,100 units, this country still remains the 
leading producer. 

Tue Air Ministry, it is understood, has given permission 
for the fitting to civil aircraft, subject to certain conditions, 
of a new device for the prevention of fire after a crash. 
The device consists of a safety switch which, in the event 
of impact or overturning of an aeroplane on the ground, 
automatically and instantaneously disconnects all the 
electric circuits, so preventing the ignition of petrol 
vapour by sparks or flaming exhaust gases. The springs 
of the master switch are controlled by a pendulum, 
which is held in the “ set” position by means of a cam. 
The pendulum is unaffected by the ordinary manceuvres 
of the aeroplane, aerobatics, or by a bumpy landing. 
but in the event of impact violent enough to damage the 
aeroplane the inertia of the pendulum causes it to swing 
free of the cam, and so to release the switch mechanism. 


THE creation of new slum areas by smoke-polluted 
atmosphere is to receive special consideration at the 
annual Conference of the National Smoke Abatement 
Society, which takes place at Glasgow from September 
27th to September 29th. Dr. J. Johnstone Jervis, Medical 
Officer of Health for Leeds, will be the chief speaker on 
the subject of slum clearance and smoke prevention. 
Dr. J. 8. Owens, who is in charge of the investigations into 
atmospheric pollution on behalf of the Department of 
Scientific and Industrial Research, and has invented 
many of the delicate instruments used for the measure- 
ment of atmospheric pollution, is to describe the latest 
developments in this direction. New instruments for 
the measurement of smoke emission will be demonstrated. 
Special consideration is also to be given by the Conference 
to the effects of smoke upon visibility and aviation, and 
upon horticulture. 

Tue electric boiler has during the past fifteen years 
been developed in Canada from a temporary expedient 
for the utilisation of surplus power to an important place 
in the industrial life of the Dominion. Canadian central 
electric stations in May generated 1,829,681,000 kWh 
of electric energy, of which 458,642,000 kWh were 
delivered to electric boilers—about 25 per cent. of the 
total. This is estimated to be equivalent to a coal con- 
sumption of 88,500 tons. Thus, Canada, by the use of 
the electric boiler, is saving coal at a rate of over 1 million 
tons annually. Canada’s present generating capacity 
of approximately 7,000,000 H.P. permitted deliveries of 
energy to be made to other consumers than electric 
boilers at a load factor in May of about 37 per cent. 
The addition of the electric boiler load, however, has 
increased this to 49 per cent., and a considerably higher 
figure can be obtained without increasing the existing 
installation. The first electric boilers were installed in 
Canada fourteen years ago at the Belgo-Canadian Pulp 
and Paper Mills at Shawinigan Falls, P.Q. Numerous 
electric boiler installations have been added since, the total 
installation now reaching 1,250,000 kWh capacity, capable 
of consuming 900,000,000 kWh of energy if used to their 
rated capacity. 
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THE VIBRATION OF STEAM TURBINES. 


Tn the days when high-speed piston engines were 
the principal prime movers, the question of vibra- 
tion often caused a great deal of trouble. There 
was no difficulty in understanding the cause, for 
the unbalanced forces set up by the heavy recipro- 
cating masses were comprehensible to anyone with 
elementary notions of mechanics. Designers knew 
exactly what forces they would have to deal with 
so that failure to secure vibrationless running was 
more often due to the impossibility of eliminating 
or counteracting these forces than to any ignorance 
of the conditions that gave rise to them. With the 
coming of the steam turbine there seemed a 
reasonable chance of vibration troubles disappear- 
ing. All reciprocating masses had been done 
away with and the steam engine had been reduced 
to the simplicity of a perfectly symmetrical rotor 
revolving in its bearings. But with the change 
other factors rose into prominence, for Nature 
rarely bestows unmixed blessings. Imperfections 
of workmanship or material too minute to be 
avoided in practice and far too small to have made 
themselves felt in machinery of the earlier type, 
gave rise to unbalanced centrifugal forces multiplied 
a hundredfold by the high speeds characteristic of 
turbines; the elasticity of the metal itself came 
into play, and the result was that the problem of 
securing vibrationless running merely reappeared 
in a more difficult form. The theory of critical 
speeds at once assumed a new importance, and the 
probable behaviour of different designs of rotor 
running at various rates of revolution became a 
constant preoccupation of the designer. Con- 
structional methods followed two distinct courses. 
Either the rotor was made so flexible that it would 
pass through its dangerous critical speed before 
its working speed was reached, or it was made so 
stiff that critical speed was never attained. All 
the early machines ran at speeds higher than the 
critical, and both methods proved equally effective 





if adequate care was taken in the balancing of the 
rotors. 

For some time it appeared as if troubles from 
vibration could be avoided if two rules were 
adhered to. The first was to make sure that the 
working speed should not be too near the critical 
speed ; the second was to secure the most perfect 
balance possible of the rotor, dynamically as well 
as statically. Keeping away from the critical 
speed was the responsibility of the designer, for 
whose help the mathematicians deduced formule 
to enable critical speeds to be predicted from the 
drawings. Then special balancing machines were 
devised, whereby the dynamic balance of rotors 
might be tested in the makers’ works before the 
machines were delivered. These methods would, no 
doubt, have been adequate to ensure freedom from 
future vibration troubles if all rotors had been of a 
fairly simple cylindrical form, but it soon became 
evident that there were cases in which something 
more than the vibration of the rotor as a whole 
had to be guarded against. The attention of engi- 
neers was directed very forcibly to the matter some 
years ago by a series of accidents, some of them of 
a very alarming character. The troubles were not 
confined to the designs of any particular maker nor 
to the machines of any one country, though they 
almost seemed to threaten to become epidemic at 
one time in America, where numerous turbines 
burst, and it is said that scores had to be rebuilt 
to give a greater margin of safety. Investigation 
showed that, when the rotor consisted of a number 
of separate wheels on a shaft the individual wheels 
were sometimes liable to get into a peculiar state 
of transverse vibration, which in time fatigued the 
metal and led to the wheel bursting without warn- 
ing at the ordinary working speed of the machine. 
It appeared that the wheels, when running, became 
deformed by a series of shallow radial corrugations 
which remained stationary in space while the wheel 
revolved through them. Evidence of this behaviour 
was sometimes given by the appearance of the 
fixed diaphragms forming the sides of the chamber 
in which the wheel ran. These occasionally showed 
signs of rubbing at separate and equidistant places, 
and no explanation of the marks was to be found 
except that they were caused by “stationary 
waves ’’ in the wheel. Even if the deformation of 
the wheels was not sufficient to make itself obvious 
by contact with the diaphragms, it might still be 
enough to cause fatigue, particularly if the stresses 
were localised by balancing holes or other unfavour- 
able features. The recognition of the phenomenon 
of wheel vibration gave rise, as might be expected, 
to a vast amount of mathematical analysis of the 
various ways in which a thin disc, held fast at its 
centre, could vibrate. Experimentalists attacked 
the problem in another way, devising means of 
rendering the different kinds of vibrations visible 
by the production of Chladni’s figures, or appre- 
ciable by other means. Between them all a fair 
understanding was arrived at as to what a given 
thin disc would, or could, do under any given 
circumstances, and it was frequently claimed that 
there need be no further cause for anxiety with 
regard to turbine wheels if certain methods of 
design and testing were employed. A notable 
reduction of accidents certainly followed this work, 
but trouble was by no means entirely eliminated, 
and in spite of all the attention that has been 
given to the subject, it has to be admitted that 
wheel vibration still ranks to-day amongst the 
major nuisances which may afflict the turbine user. 

Given a disc of sufficient thickness, in proportion 
to its diameter, it requires neither mathematical 
nor experimental proof to convince any engineer 
that it could not possibly suffer from dangerous 
transverse vibrations of any kind. The thinner it 
is made the greater the possibility becomes. When 
it is thin we have to rely upon calculation and 
experiment to keep us clear of the danger point, 
and by this reliance we tacitly assume that our 
theoretical data and our experimental conditions 
all correspond with the hard facts that will be 
encountered in practice. Such an assumption must 
always be questionable. The tightness of the 
wheel on the turbine shaft, the forces produced by 
the pressure, flow, or eddying of the steam, and 
many other factors are all liable to be different from 
those anticipated. Safety lies in keeping so far on 
the proper side of the danger limit that unforeseen 
influences may be neglected. This is indeed the 
principle of all sound engineering work, in which the 
provision of large factors of safety, however 
indefensible academically, has been proved neces- 
sary by long experience. Not until all turbine 
designers have learned this universal lesson may 
we expect to be free from wheel vibration troubles. 
It is far more important that a turbine should run 





properly than that its parts should be proportioned 
in accordance with the most elegant mathematical 
theory in the world. Designers are tempted to 
cut wheel thicknesses to the limit which theory 
appears to admit, because every increase in thick- 
ness means a more heavily loaded shaft, and very 
possibly a longer and more expensive turbine. The 
larger the turbine, the greater is the inducement to 
effect a saving in this way, but it is not the way of 
safety. Efficiency will always demand the expan- 
sion of the steam in a large number of stages, and 
if the wheel and diaphragm type of construction 
is to give satisfaction in machines of considerable 
size all liability to vibration must be removed 
without reducing the number of stages necessary 
for the highest economy. There is no doubt that 
this can be done, but to obtain the desired reli- 
ability there will have to be a greater liberality in 
the thickness of wheels than some makers are dis- 
posed to allow'at present. It is likely, moreover, 
that blading troubles might also be materially 
diminished at the same time, for a vibrating wheel 
can hardly afford a suitable foundation for long 
blades. 


Grid Controlled Rectifiers. 


THE control of the are discharge in the are path 
of modern rectifiers has placed this apparatus in a 
new and important position. Just as the intro- 
duction of the grid enormously increased the 
value of the thermionic valve, so the use of grids 
in mercury arc rectifiers has made them very much 
more useful than they were originally. Since it 
is now possible to convert D.C. into A.C., as well 
as to perform the reverse operation, without the 
use of converting machinery, some engineers believe 
that rectifiers are destined to revolutionise elec- 
trical transmission, and that A.C. will eventually 
give place to D.C. But those who generalise and 
go so far as to assert that before long the British 
grid will be obsolete are over - enthusiastic. 
Although all A.C. engineers are prepared to recog- 
nise the limitations of their system for power 
transmission over very long distances, it is futile 
to assume that D.C. can always show great advan- 
tages. In countries, such as this, in which the dis- 
tances involved are comparatively short, A.C. 
will in all probability long continue to hold its 
own. In any case, atmospheric arc valves which 
would apparently be necessary for the high D.C. 
pressures involved, are at present only in the experi- 
mental stage. But, needless to say, it behoves 
electrical manufacturers to keep abreast of the 
times and to be prepared to meet to the best 
advantage conditions in all parts of the world. 

Apart from the transmission problem, grid-con- 
trolled mercury arc rectifiers present many new 
possibilities, although some of them may at present 
involve difficulties which remain to be overcome. 
D.C. voltage control by means of grids has proved 
to be thoroughly practicable, and is making con- 
siderable headway. As the A.C. wave presents 
all values of voltage from zero to the maximum 
in each direction, as it passes through its cycle, 
it is possible by means of grids to make a rectifier 
select a part of the wave and to include it in the 
D.C. circuit. The principle is based upon the fact 
that the average value of the rectified pressure is 
dependent upon the phase position in the positive 
half cycle of anode voltage at which the arc is 
transferred from one anode to the next, and the 
later this phase position, the lower is the average 
D.C. voltage. By connecting the grids through a 
controlling device or regulator, and by con-: 
trolling the grid potential, which is normally 
negative, so that the individual grids become 
positive at an earlier or later point in the 
positive cycle of anode voltage, and consequently 
so that the arc commences in a similar way, the 
average value of the D.C. voltage can be varied 
in a smooth and efficient manner. Grid control, 
therefore, provides a simple and efficient means 
of controlling the speed of large D.C. motors, and 
of giving traction rectifiers level or over-com- 
pounded characteristics. Similarly, it is well 
known that if a negative potential be suddenly 
applied to all the grids, the arc can no longer begin 
to pass from any anode and the normal commuta- 
tion of the apparatus ceases. Switching in this 
way is to be regarded as a highly important develop- 
ment which may easily lead to a widespread change 
of policy in favour of rectifiers. Although back- 
fires in modern rectifiers now rarely occur, grid 
control switching is also claimed to clear them 
instantaneously. Excessive overloads and back- 
fires can readily be cleared with this form of pro- 
tection with great rapidity, and with less shock 
to the A.C. system than is usually experienced. 
The possibility of making rectifiers convert D.C. 
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into A,C., as is necessary at the receiving end of a 
D.C. transmission line and when regeneration is 
essential on railways with rectifier sub-stations, 
has been demonstrated many times experimentally. 
The principles involved have also frequently been 
described, but while we have published several 
descriptions of rectifiers fitted with grids for voltage 
control, we have yet to receive a description 
of an inverter in commercial operation. British 
electrical manufacturers, at any rate, appear 
to be doing little beyond experimenting with 
the mercury are inverter. Orders have been 
secured by a Continental firm, however, for 
rectifiers capable of inversion for the Italian 
State Railways, and for use in South Africa. 
Where regeneration is required, inverted opera- 
tion is, of course, essential, but little practical 
experience with the apparatus working in this way 
seems to have been gained. The practical use of 
grid-controlled rectifiers for changing frequency 
is also very much in its infancy. In countries in 
which the single-phase system has been adopted 
for long-distance railways, the static frequency 
changer is, however, an attractive piece of appa- 
ratus for reducing the industrial frequency from 
50 te 163 cycles. But if due consideration be given 
to the question of balancing the three-phase 
system symmetrically, the problem involved is 
not quite so simple as some writers on static con- 
verters seem to imagine. Phase transformation, 
it is to be remembered, is involved, as well as 
frequency conversion, and to obtain a balance on 
the three-phase side without rotating masses has 
long baffled electrical engineers. In the absence 
of means of storing up the three-phase energy and 
releasing it again at proper intervals, the phases 
of the three-phase system are unequally loaded. 
In the coupling of a three-phase and single-phase 
network, equilibrium must be established between 
the pulsating single-phase energy and the 
constant three-phase energy. The use of rotat- 
ing masses, as in the orthodox frequency and 
phase changer. is obviously out of the question 
in the case of a static converter, but Brown, 
Boveri and Co. claim to have solved the problem 
by the use of a combination of choke coils 
and condensers for storing the energy. The con- 
densers composed of several units, to enable the 
total capacity to be adjusted, are also able to 
supply the full wattless current to the single- 
phase network, and the power factor on the three- 
phase side is practically unity. A long article in 
the June issue of the Brown Boveri Review gives 
details of the scheme, which is claimed to offer 
the advantages of high efficiency, symmetrical 
loading of the three-phase network, the elimination 
of synchronising equipment, a sinusoidal single- 
phase voltage, direct conversion to a single stage, 
wattless current supply for railway networks, and 
automatic power regulation. 

The use of these static frequency changers for 
single-phase railways will in all probability meet 
with widespread favour in countries in which that 
system of electric traction has been adopted. The 
orthodox frequency changer, consisting of two A.C. 
machines with a different number of poles, is not 
an exceptionally efficient unit. It must, of course, 
be synchronised, whereas all that is necessary in 
the case of the static frequency changer is to close 
switches on the three-phase and single-phase 
sides. Countries that have adopted A.C. 
traction can take advantage of grid-controlled 
rectifiers in various ways. Apart from the possi- 
bility of changing frequency with this apparatus, 
there is the prospect of employing rectifier loco- 
motives. Several proposals of this nature have been 
made, including that of equipping a single-phase 
locomotive with a rectifier and D.C, motors, capable 
of regenerating and of being controlled by the 
polarised rectifier grids, which would eliminate 
rheostatic losses. The problems relating to the 
applications of grid-controlled rectifiers are still 
receiving considerable attention, and there is little 
doubt that in the near future a great increase in 
the use of these rectifiers will be witnessed. 








High-Pressure Locomotive Boilers. 


DuRING recent years there has been a distinct 
tendency to increase boiler working pressures, while 
retaining the usual multitubular type of locomotive 
boiler, and pressures ranging between the limits of 
200 Ib. and 275 lb. per square inch are now becoming 
common, while there are cases where even higher 
pressures are being tried, namely, as much as 300 Ib. 
and over. Referring particularly to experience in the 


higher working steam pressures, a report on the advan- 
tages and disadvantages of high boiler pressures, 
presented to the American Railroad Association, 
Mechanical Division, in June last, is of much interest. 
The Committee on Locomotive Construction received 
a considerable amount of information regarding experi- 
ence obtained with boilers of conventional design 
having radial stayed fire-boxes, which are the most 
usual as distinct from the flat top or Belpaire pattern. 
In general, it seems that the increase of steam pres- 
sure from 200 lb. to 250 Ib. or 275 lb. per square inch 
has not materially added to the cost of maintenance. 
The Atchison, Topeka and Sante Fé, for instance, 
reports that as regards engines carrying pressures of 
220 Ib. to 300 lb., experience with pressures of 275 lb. 
and 300 Ib. is satisfactory, there being no outstand- 
ing features in the maintenance or operation of these 
boilers to distinguish them from others of similar 
size and capacity that are working under similar 
conditions. The Chicago and North-Western has 
in service a number of very large 4-8—4 type engines, 
working at 275 lb. steam pressure, and four years’ 
experience has shown that maintenance is no higher 
than for boilers working at lower pressures. During 
the early part of 1931 the Lehigh Valley put into 
traffic two large locomotives for freight operation, 
one having a steam pressure of 250 lb. and the other 
255 lb., and early in 1932 twenty more were obtained, 
ten working at 250lb. and ten at 255lb. These 
boilers are of interest because they are entirely com- 
posed of nickel steel, the only parts for which this 
material is not used being the Nicholson syphons and 
the smoke-box. Further, the fire-boxes, together 
with the combustion chambers, are completely welded 
—no rivets being used. Experience appears to have 
been satisfactory with practically no maintenance 
costs, and no trouble with the fire-boxes. In fact, 
additional similar locomotives now being contem- 
plated will have boilers designed on the same lines, 
but will carry an increased working pressure of 275 lb. 
The Missouri Pacific reports that locomotives with 
working steam pressures of 250 lb. and 240 lb., with 
boilers constructed of ordinary carbon steel plates, 
have given good results, based on seven years’ work- 
ing in the case of those operating at 250lb. It is 
stated that repairs are no greater than with boilers 
carrying lower pressures. 
Both the New York Central and the Pennsylvania 
report the experimental use of nickel steel for boiler 
shell construction. The first-named line states that 
a service is expected from nickel equal to that obtained 
with carbon steel, with a considerable reduction in 


weight. The two boilers work at 225 lb., and have 
been in service since 1931. The Pennsylvania uses 
250 lb. steam pressure for all new engines, and, as is 
probably well known, employs the Belpaire type of 
fire-box. . 

On the subject of the relative merits of water tube 
and radial stayed fire-boxes, considerable interest 
centres in a statement made by the Baltimore and 
Ohio concerning experience with four locomotives. 
These engines, built. by Baldwins to the requirements 
of Mr. G. H. Emerson, are of two different types, two 
being 4-8-2 engines, one with the usual fire-box and 
one with a type of water tube box developed by the 
railway and known as the Emerson water tube fire- 
box. The other two engines similarly fitted are arti- 
culated locomotives of the ‘ Mallet ’’ type, with 
simple expansion cylinders. These engines were 
placed in service early in 1931, and all carry @ pressure 
of 250 lb. per square inch. Reports dated October, 
1933, showed that the ‘ Mallet ’’ with the conven- 
tional fire-box had required the renewal of side sheets 
and syphons, and was again in the shops for further 
repairs of the same kind. Up to September, 1933, 
the 4-8-2 and the ‘“* Mallet ’’ with Emerson fire-boxes 
had run 221,933 miles and 161,091 miles respectively, 
no repairs having been made to either fire-box during 
this period. Encouraged by these results, the railway 
has now built an engine for passenger service of the 
4-6-4 type, with the same kind of fire-box, and has 
raised the pressure to 350 lb. per square inch. 

It would seem from information given in the report 
that in general opinions favour higher boiler pres- 
sures, and where those in excess of 200 Ib. to 250 lb. 
have been employed, there is no inclination to go 
back to lower pressures. There are, of course, many 
features in the construction of these boilers which 
differ materially from British practice, but the fact 
that the locomotive type of boiler with steel inner 
fire-box can be constructed successfully to carry such 
high pressures must be of interest. No doubt these 
results can be attributed to the long experience which 
designers have had in the staying of the fire-box 
and combustion chamber surfaces, and to the selec- 
tion of the materials employed. Further, the strides 
made in the art of welding must not be overlooked, 
as probably the avoidance of riveted seams is an 
advantage. There can be little doubt that in view 
of the high powers now required, increasing steam 
pressures are becoming important on account of the 
limits set on cylinder dimensions by permissible 
running clearances, especially in view of the universal 





preference for the two-cylinder engine. 








COMPARISON OF TEST RESULTS. 

N any consideration of the various designs of 

surface condensers produced by the different manu- 
facturers, it must be borne in mind that, although test 
results can give an impression of the performance 
of a plant, those from one installation cannot neces- 
sarily be compared with those from another without 
a complete knowledge of the manner in which the 
tests were carried out and of the state of the plant at 
the time. Condensers for large power stations, for 
instance, can seldom be tested in the makers’ works, 
owing to their great capacity, and in such circum- 
stances only results obtained in service are available. 
‘** Acceptance ” tests, of course, are always carried 
out on site, but it is by no means unusual for this 
task to be undertaken several months after the con- 
denser actually entered service. And aithough an 
endeavour is always made to ascertain that the tubes 
are clean, the exigencies of service may necessitate 
that the cleansing operation shall be carried out so 
rapidly that its thoroughness cannot be guaranteed. 
Again, in power station work it is next to impossible 
to secure a steady load on the plant for any length of 
time, and the best must be made of one that fluctuates. 
Over and beyond these more or less external matters 
influencing the reliability of the results, the actual 
measurements taken during the tests are not always 
beyond a@ suspicion of inaccuracy. It has, for 
instance, been demonstrated more than once that 
readings obtained from one part of a condenser may 
differ appreciably from those obtained from a corre- 
sponding part which appears in every degree to occupy 
@ similar situation. Thus measurements of vacuum 
observed around the periphery of the inlet can 
frequently be found to vary according to the situation. 
The rates of heat transmission in the various tubes 
are different, so that the outlet cooling water is com- 
posed of a mixture of streams at different ternpera- 
tures, and even though the greatest care is taken it 
may happen that a temperature too high or too low 
is recorded according to the degree of mixing that 
has occurred and to the position of the thermometers. 
Most engineers, too, will be aware of the difficulty 
of obtaining a really accurate measurement of the 
rate of flow of very large quantities of water. As an 
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of condensate temperatures higher than those corre- 
sponding to the vacua may be instanced. It has been 
suggested that such temperatures do not, in fact, 
occur in practice, but are only found owing to 
inaccuracies in the testing of the plant or incon- 
sistencies in the steam tables used for calculation. 
Every condenser designer is handicapped in drawing 
conclusions from test results by the “ scattering ’’ of 
points that may be brought about by small variations 
in the cleanliness of the tubes, by small changes of 
load and by the inevitable inaccuracies in testing. 
It is not improbable that the relative slowness with 
which the surface condenser has developed to its 
present state of high efficiency can be traced to this 
high degree of indeterminancy and the reserve with 
which the results of one test must be compared with 
those of another. 

In no other factor must caution be more observed 
than in the comparison of the rates of heat transmis- 
sion in different condensers. The mean value of 
K, the rate of heat transmission in B.Th.U. per square 
foot of cogling surface per degree Fahrenheit differ- 
ence of temperature per hour, has been found to be 
as high as 1000 and as low as 400 in condensers which 
were entirely suited to their circumstances. Some 
authorities suggest that K should be used as a figure 
of merit for the comparison of condenser performance. 
But the wide divergences between the values found 
in different modern plants rather suggest that other 
factors also must be taken into account, In a plant, 
for instance, that is to operate for long periods without 
cleansing of the tubes, it may well be that in order 
that the performance may not be unduly affected 
by the collection of dirt, the designers have provided 
a wide margin of redundant area. Then a test on the 
clean condenser, when, from a practical standpoint, 
much of the area can be regarded as doing no work 
whatever, will suggest the existence of a low mean 
value of K, although, in fact, the arrangement is 
advantageous. In the same way, in a condenser 
which can be frequently cleaned, advantage can be 
taken of the fact to provide only a small margin for 
dirty tubes, and the value of K revealed by test 
results will be high. It should be noted, however, 
that K is closely related not only with the surface 
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vacuum, but also with the quantity of circulating 
water. When K is high, the mean temperature 
difference between the steam and the cooling water 
may be low, with the result that the outlet temperature 
of the: latter may approach more closely the tem- 
perature of the steam. Thus, since a largertemperature 
rise of the cooling water is permissible, its quantity 
may be reduced. It is only permissible to use K as a 
figure of merit if the condensers to be compared have 
a similar duty to perform, and are tested under con- 
ditions closely approximating to those for which 
they were designed. If, for instance, a condenser 
designed for cooling water at 60 deg. Fah. is tested 
when the temperature of that water is only 50 deg. 
Fah., due allowance must be made for the discrepancy 
after the value of K has been calculated. In fact, the 
value found for K must be considered in relation 
to all the other factors that go to make up the per- 
formance of a condenser, and by itself is no complete 
criterion for comparison. 


MISCONCEPTIONS. 


Many of the schemes put forward and ideas 
patented in the past with regard to the design of 
condensers would never have gained acceptance 
had not certain misconceptions been held, even by 
manufacturers themselves, as to the real conditions 
existing within a condenser while it is in operation. 
Together with the enormous difficulty of obtaining 
truly comparative tests and a true figure of merit, 
these misconceptions have dogged and delayed the 
development of condenser design. One of the early 
erroneous beliefs—the so many square feet per horse- 
power theory—died a natural, though lingering, 
death during the years immediately following the 
opening of the twentieth century. But others still 
exist. There is, for instance, the idea that since air 
is more weighty than steam, it will tend to fall 
through the mixture and that, therefore, the natural 
position in which to place the air suction is at the 
bottom of the condenser. That so influential a man 
as Mr. H. L. Guy, of the Metropolitan-Vickers 


tube plate arrangement, or positioning of the air 
pump suction, must be considered carefully in the 
light of these conditions. A demonstration, by means 
of a few tubes in a small model condenser, of the 
occurrence of certain phenomena is no more reliable 
evidence that the same phenomena will occur among 
the hundreds of tubes in a full-sized plant than 
would be an artist’s conception of the occurrence on a 
drawing board. 


HISTORICAL. 


It was early in the present century that the defects 
of the surface condenser as then designed began to 
take on a new importance, owing, probably, to the 
advent of the turbine. It seems almost incredible 
to engineers of the present day, brought up to 
believe in the conservation of every possible B.Th.U. 
of thermal energy, that early practice should have 
favoured the ‘‘ drowning” of the last few rows of 
the condenser tubes by the condensate with the 
object of making the duty of the extraction pump 
less onerous, and that pressure drops of the order 
of lin. of mercury across the tube nests should 
have been tolerated for so many years. Attempts 
to reduce the depression of the condensate tempera- 
ture were brought about by a realisation of the loss 
of heat involved. The water level was not allowed 
to rise so high as to drown the lower’ tubes, and a 
small proportion of the tubes was baffled off from the 
rest to act as an air cooler or some alternative means 
of cooling the air was adopted. At the same time 
individual tube heat transmission tests demonstrated 
conclusively that it was the outer rows of the tube 
nests that condensed nearly the whole of the steam, 
and the practice of leaving steam lanes free of tubes, 
leading deep into the nests, was generally adopted. 
By this means a greater number of the tubes could 
be made to occupy the favourable ‘“ outer ” position. 
These improvements had the effect of increasing the 
temperature of the condensate and reducing the 
pressure drop, but, nevertheless, the depression 





of the condensate temperature remained considerable. 





Thereby the condensate falling from the tubes above 
was at one and the same time prevented from coming 
into contact with the cold tubes below and brought 
into intimate contact as it ran down the baffle with 
the steam travelling in the same direction along the 
lane. In effect, not only was the condensate tempera- 
ture made to coincide with that corresponding to the 
vacuum, but also the pressure drop across the con- 
denser from the exhaust flange to thesurface of the con- 
densate became almost inexistent. In Fig. 2 a series 
of diagrams is reproduced to show the stages in the 
development of condenser design from that—A and B 
—with the two “solid” nests to those typical of the 
present day—E, F,and G. With the discovery of the 
harmful effects upon boilers of aerated feed water, 
the points just mentioned have assumed a new im- 
portance in that theoretically if the condensate tem- 
perature coincides with the vacuum temperature no 
air can be dissolved in the water—and, in fact, in a 
modern installation commercial tests are unable to 
detect more than the slightest trace of free oxygen 
in the condensate. 

This short historical sketch would not be complete 
without a reference to the invention of a device 
which, by separating the two functions of withdrawing 
the condensate and removing the air, did more to 
ensure the ultimate development of the surface con- 
denser to a state of high efficiency than any other 
single improvement. The air ejector first made its 
appearance as a “ vacuum augmenter,” and rapidly 
developed until it alone is now responsible for the 
removal of the air in most large modern plants. It 
has the great advantage that all the heat in the 
steam it uses is conserved by being rendered up to 
the condensate. Several types of air ejectors will be 
described in these articles. 

As to the greater number of condenser auxiliaries, 
it seems better to regard them as units in the boiler 
feed system rather than as being connected with the 
condenser. In this view the bottom of the condenser 
becomes the ‘‘ sump ” from which the feed water is 





drawn by the extraction pump. Some justification 





FiG. 2—SURFACE CONDENSER TUBE PLATE ARRANGEMENTS 


Electric Company, Ltd., should have thought it 
worth while recently to refute any such theory is 
sufficiently a demonstration that the misconception 
is still held to be true in some quarters. In fact, the 
‘‘ draught ’’ of the air pump is so strong as to over- 
come any sych gravitational effect. Full account, 
in fact, must be taken of this “‘ draught ”’ in other 
ways. Directed upwards, for instance, it has been 
suggested that it is even capable of delaying the fall 
of the condensate from the tubes above, so that a 
water blanket is formed around them. Any such 
effect must inevitably have an undesirable resultant 
upon the rate of heat transmission. The sheer force 
of the “ draught,’’ too, must be taken into account. 
In a case which will be mentioned later, a lightly 
constructed tray-like structure installed in the body 
of a condenser in connection with the reheating of 
the condensate was literally “‘ blown to pieces” 
by the violence of the gale. 

But it is perhaps in the study of the rate of heat 
transmission that the greatest difficulty lies. When 
the interior of a condenser is observed through a 
glass window, drops may be seen forming upon the 
tubes, coalescing and falling. Such observations seem, 
at first sight, effectually to dispose of any theory 
that a film of moisture resistant to the flow of heat 
exists upon the outer surface of the tubes. Such a 
film has been assumed to exist by many of those who 
have experimented upon the subject. But, to look 
at the matter in another way, it must be remembered 
that the lower tubes of a condenser are subjected 
to a continual bombardment of drops falling from 
those above, and that the rate of this precipitation 
is anything up to ten times more heavy than that 
accompanying a thunderstorm, Under such condi- 
tions it is impossible to believe that condensation 
can take place by the leisurely formation of drops 
and their coalescence. Whereas it is less difficult 
to conceive of the existence of a more or less per- 
manent film. 

Thus, somewhat picturesquely, the conditions 
within a condenser in operation may be likened to a 
rainstorm almost more violent than it is possible to 
imagine. The ‘“ barometer” is unimaginably low ; 
the rain falls at a rate beyond anything we can 
conceive happening in Nature, and the severest of 
hurricanes blows at over 200 miles per hour. In such a 
welter, and with such obstructions as the tube nests 
and the baffles offer, there must be violent swirls 
and eddies, although the main wind drives always 
towards the air suction. Any proposals, for the use of 





queer-shaped tubes, for instance, or for some unusual 


One of the earliest devices to overcome this loss of 
heat was adopted in the condenser for the Chicago 
turbine built by C. A. Parsons and Co., Ltd., in 
1913. After extraction the condensate was pumped 
through a screen of tubes arranged across the steam 
entry to the condenser. The scheme was, in fact, 
more akin to modern methods of feed heating by 
means of bled steam than to a true development of 
condenser design. An interesting device approaching 
closer to modern methods was that adopted by another 
company. Atwo-stage centrifugal extraction pump was 
used, the first stage of whichraised the condensate from 
the bottom of the condenser into “ trays ”’ arranged 
at the top. Here the water was acted upon directly 
by the steam, and thence it was drawn by the second 
stage of the pump for delivery to the feed tank. 
Practically the scheme was a failure, for the 
‘draught’ in the condenser was such that the 
trays were literally “‘ blown to pieces,’ and theoretic- 
ally it was a somewhat clumsy device. Nevertheless, 
it contained the germ of the true method of raising 
the condensate temperature by allowing the steam 
to come into direct contact with it. 

The next step therefore was to extend the lanes 
through the tube banks to the very bottom of the 
condenser, so that some of the exhaust steam might 
blow right through from top to bottom without con- 
densation, and to increase the size of the air cooler 
in order that the air pump might not be overloaded 
with vapour. But before this practice was adopted, 
other means of bringing the steam and the condensate 
into contact were tried. One manner of achieving 
this object is to cause the steam to enter the con- 
denser at the bottom and to rise through the tube 
banks towards the air suction at the top, since by this 
means the “‘rain”’ of condensate must fall through 
the rising current of steam. So strong, however, was 
the upward draught that a certain delay occurred 
before the drops descended from the tubes, and the 
water blanketing of the latter thus brought about had 
its effect upon the rate of heat transmission. Since 
at least one experienced condenser manufacturer— 
Parsons—has developed an inverted condenser more 
or less of this type, it is to be supposed either that 
earlier experimenters were mistaken in their reading 
of the results obtained or that subsequent improve- 
ments of the design have overcome this defect. 
Generally speaking, however, it was found that wide 
deep lanes leading the steam freely to the bottom of 
the condenser had the desired effect, while the 
provision of baffles along the lower sides of these 





lanes was also sometimes found advantageous. 


for this point of view is provided by the modern 
practice of passing all the ‘‘ make-up ”’ feed through 
the condenser before it enters the circuit in order 
that it may be thoroughly de-aerated. The cir- 
culating pumps, of course, are definitely condenser 
auxiliaries. But, though important, their function is 
much that of any low-lift, large-capacity pumping 
plant, and a description of their design would be 
better fitted for inclusion in an article on centri- 
fugal pumps than one on condensers. In passing, as 
it were, reference will be made to such plant, but no 
detailed attention will be directed to it. 
CONDENSER TYPES. 

In a series of descriptive articles such as this, it 
is nearly always a convenience if the subject can be 
divided up into sections. Fortunately, steam surface 
condensers, although they all act upon precisely the 
same principles, and have precisely the same objects 
in view, can be arbitrarily classified by the arrange- 
ment of the tube plate and in particular by the position 
of the air suction. Thus, there is what may be termed 
the “‘ Downflow”’ type, Fig. 2 G, of which the ** Contra- 
flo” designs may be taken as examples, and in 
which the air suction is at the side and near the 
bottom, the ‘draught’? being downwards. The 
** Radial-Flow ” class, Fig. 2 E, which has the air 
suction centrally placed, is exemplified by the larger 
Metrovick productions; while, closely connected 
with the name of “ Parsons” and only recently 
brought to perfection, there is the ‘‘ Inverted ”’ type. 
Fig. 2 F, which has the air suction at the top and the 
steam inlet to the tube nests near the bottom. Besides 
these three types it is hoped that in later articles it 
may be possible to make some mention of that class 
of small surface condenser designed, with its 
auxiliaries, to form a unit with the turbine which 
may be termed ‘ Sub-base.”’ Lastly, there are 
abnormal types, such as vertical condensers, the 
design of which has been greatly influenced by the 
predominating importance of factors that are usually 
of less concern to the manufacturer. 

(To be continued.) 








CROMWELL Brip@e, connecting Pendleton and Brough- 
ton, has been opened after reconstruction. The new 
bridge, which has cost some £23,000, is a two-span struc- 
ture, and takes the place of a single-span wrought iron 
bridge built in 1882, and strengthened with steel bracings 
in 1896. 
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The Whirling of Shafts. 


No. I. F 
By Prorrssorn DAVID ROBERTSON, D.Sc., M.I.E.E. 


1. INTRODUCTION. 

HE study of the whirling of shafts may be said 

to date from 1869 when Rankine** discussed the 
equilibrium of a perfectly balanced rotating shaft, 
disturbed from its central position, and gave the 
subject itsmame. As he dealt with radial equilibrium 
only, he failed to observe that the radial instability 
above the critical speed was annulled by the simul- 
taneous tangential instability. 

Because of this error, it was supposed for many years 
that a shaft could not be run above its critical speed 
without disaster ; when de Laval showed that it could 
be done with perfect safety, the experimental fact 
for long remained a puzzle whose solution is even now 
far from being generally understood by engineers. 

The subsequent publications have been very numer- 
ous, but comparatively few of them make any useful 
contribution to the theory of whirling ; far too many, 
on the contrary, make confusion worse confounded 
by repeating ancient errors or by promulgating new 
errors of their own. This is true not only for the older 
papers, but also for publications which have appeared 
quite recently. 

The subject is a fascinating one, but so full of pitfalls 
that few have succeeded in avoiding them com- 
pletely. One very serious and fundamental error, to 
which English writers seem to be especially prone, 
is to assume that a mass can vibrate along a rotating 
radius without the application of tangential forces, 
just as it might do along a fixed radius. Deductions 
from this false assumption have actually been quoted 
as So-and-so’s “‘ Law,” and the assumption reappeared 
in a very well-known scientific journal as recently as 
1931, exactly a hundred years after Coriolis } ? had 
shown the necessity for these tangential forces ! 

Quite a number of writers still believe that a body 
has some inherent tendency to rotate about an axis 
through its ¢.g.; they must have some difficulty in 
reconciling this belief with the fact that the earth 
not only rotates about its c.g., but also travels some 
18 miles per second in its huge whirl round the sun, 
and it has been doing so for untold millions of years. 

The idea arises from confused thinking. Any motion 
whatever of a rigid body can be resolved into a 
motion of its c.g. plus a rotation about an axis through 
that point. When frictional resistances are present, 
both motions will ultimately disappear, but if some 
external agent provides a maintaining action for one 
of the motions and not for the other, the latter will 
soon cease and the former remain alone. This is 
what happens in those machines whose action at first 
sight seems to support the belief quoted. 

With such a wealth of prior literature, it is a 
matter of surprise that anything new could be added 
now. Yet almost the whole of the theoretical treat- 
ment given in the present paper is entirely novel as 
to method and much of it as to substance. 

No previous treatment which the author has seen 
allows for friction for anything beyond the main 
unbalance whirl and the transient. 

Now any whirl whose rotationt is remote from the 
critical speed is always small in actual cases, and 
consequently does not greatly interest the engineer. 
He wants to know what will happen near resonance, 
and there the friction is not negligible, but is a most 
important factor. 

The author has therefore worked on the basis that 
friction must be included in all his results. After the 
initial difficulty was surmounted by the idea of com- 
ponent whirls, he found that the complete problem 
was no more difficult than the simplified one which 
neglects friction. 

Some objection may rightly be taken to the 
assumptions made with respect to friction. Unfor- 
tunately, our recognised mathematical functions are 
quite incapable of dealing with friction proportional 
to the square of the velocity, except in a few special 
cases, and to attempt to include all the known factors 
would so complicate the problem as to destroy all 
hope of solving it. 

The solutions given in this paper must therefore be 
regarded as approximations only ; but they are very 
much better ones than solutions which make no 
allowance for friction, and they do, in fact, agree 
substantially with experimental observations. 

The method adopted here is a vector one, allied to 
Hamilton’s quaternion method. Its equations hold 
vectorially, but are not always true algebraically. 
A single equation serves where two would be neces- 
sary with the ordinary Cartesian co-ordinates. The 
results appear in a geometrical form which expresses 
at the same time both the absolute motion and that 
relative to axes rotating with the shaft or with any 
other reference line. 

This relative motion has been almost entirely 
neglected hitherto, but it is even more interesting 
than the absolute motion, and considerable attention 
is devoted to it here. 

* These numbers refer to the bibliography at the end of the 


second article. 
+ In this article ‘‘rotation’’ means angular velocity, not 





With the method of component whirls, problems 
like the effects of periodic fluctuations of speed or 
skew stiffness, which have hitherto been solved only 
after omitting friction, become quite easy ones with- 
out that simplification, and other problems for which 
no other sound methematical treatment exists present 
no difficulties. 


2. CAUSES OF WHIRLING. 


A rotor is said to whirl when its ¢.g., or 
that of any portion of it bounded by planes per- 
pendicular to the axis of rotation, travels round 
a circle or other curve instead of remaining at a fixed 
point. Any rotating force will induce a whirl, and 
there are quite a number of ways in which that force 
may arise, each with its characteristic rotation. 
For instance, unbalance produces a whirl which 
rotates along with the shaft and reaches resonance 
when the shaft runs at its critical speed. 

Any disturbance of the motion from the condition 
of steady equilibrium, such as a change of speed or 
a blow on the shaft, will bring about a transient 
whirl consisting of two components having opposite 
rotations, each equal to the critical speed of the 
shaft. In ordinary circumstances, the transient 
decays, as its name implies, but, when the shaft 
runs faster than the whirl, the forward component 
of the transient may be maintained at a constant 
amplitude, or made to grow and thus cause instability, 
by the action of frictional forces opposing relative 
movement of the whirl and the shaft. 

Frictional forces of this kind arise where the shaft 
is gripped by sleeves, hubs, &c.; from the elastic 
hysteresis of the material of the shaft, from the 
endwise friction of the bearings, and from the friction 
between the elements of any coupling joining two 
lengths of shaft together. 

Speed oscillations combined with unbalance give 
additional whirls whose frequencies of rotation are 
the sum and difference of that of the shaft and the 
frequency of the oscillation. Resonance occurs when 
either that sum or difference is equal to the critical 
speed. When the speed oscillations are due to the 
gravitational torque on an unbalanced rotor, or to 
the action of a coupling between two excentric 
lengths of shaft, their frequency is the same as that 
of shaft rotation ; in that case, they induce a small 
stationary whirl and a whirl running at twice the 
shaft speed which becomes resonant when the shaft 
is running at half its critical speed. 

A whirl running at twice the shaft speed is also 
caused by gravity when the shaft has skew stiffness, 
even when the balance is perfect. Moreover, skew 
stiffness beyond a certain very small limit gives a 
growing transient within a certain speed range ; 
within that range, which may be quite a big one, the 
shaft is unstable and would be wrecked in a second 
or two unless guards are provided capable of limiting 
the deflection to a safe amount. 

With fully lubricated sleeve bearings, the oil force 
induces a whirl whose speed is just below half the 
shaft speed, so long as the latter is below twice the 
critical speed ; at still higher shaft speeds, this whirl 
becomes a sustained transient running at the critical 
speed. 

With scant lubrication, or no lubrication, the 
bearing friction can maintain, but not start, a whirl 
rotating backwards at something less than the 
critical speed. The speed of this whirl depends 
upon the angle of friction; it requires a certain 
minimum shaft speed, much less than the whirl 
speed, but is otherwise independent of the shaft 
speed, except in so far as that may modify the friction. 
In electrical machines, whirling will be caused 
by any rotating lack of balance of the magnetic 
attractions between the stator and the rotor. It is 
well known that this possibility restricts the choice 
of the number of poles in certain types of A.C. 
motor, and that in other machines it requires precau- 
tions to be taken regarding the distribution of the 
current round the periphery. 

Elasticity of the supports does not itself cause 
whirling, but it may greatly modify the whirls arising 
from other sources, and so also does clearance in the 
bearings. 

Not infrequently, two or more whirls of different 
rotations may occur simultaneously ; in that case, 
the resultant whirling radius varies from instant 
to instant with the changing phase relationship of 
the constituent whirls, and its rotation is also variable. 
In addition to the whirls mentioned above, a 
running shaft may show vibrations of less regularity 
due to such things as the instability of the journal 
equilibrium with lubricated bearings, the journal 
climbing up the bearings and falling down again, 
change of the coupling conditions by end-play, the 
shaft striking a guard, external impulses received vid 
the supports, and so on. 

An ideal rotor with all the mass concentrated 
at the c.g. has only one mode of traverse vibration 


vibration with intermediate nodes and higher critica] 
speeds become possible. The bare shaft, correspond- 
ing to the limiting case of uniformly distributed 
mass, has an infinite number of possible modes of 
vibration. 

Each mode of vibration has its own unbalance whirl 
and transient, and is subject to the various influences 
mentioned above. But it is seldom that any critical 
speed above the second comes near enough to actual 
running speeds to be of any importance. 

The second unbalance whirl is fairly well known, but 
nothing appears to have been published about the 
subsidiary effects in connection with it or any of the 
higher modes of vibration. 

As might be expected, the primary unbalance whirl 
has been discussed repeatedly, both with and without 
allowing for friction. The transient has received less 
attention. The fact that the elliptical motion which 
forms the transient contains a backward whirl has 
hitherto been overlooked. 

The study of the frictional drive of the transient 
and of the oil whirls has been mainly confined to the 
group of engineers who discovered them. 

Speed oscillation and skew stiffness whirls have 
been dealt with, up to a certain point only, by several 
writers, half of whom are wrong. Apparently only a 
small number of engineers are aware of these par- 
ticular whirls. 

The backward whirl due to bearing friction, the 
repeated transient due to striking the guard, the 
influence of the bearing clearance on the main and 
other whirls, and several other minor matters seem to 
be entirely unknown. 

A detailed study of the various whirls involves 
certain mechanical principles which are common to 
them all. Although these principles are old, an 
exact knowledge of them is often absent, and we 
shall therefore give a statement of them in this 
article. 

3. THE CoRIOLIS ACCELERATION. 


In Fig. 1 we have a massive point P moving in some 
specified manner with respect to a plane which is 
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Fic. 1—RELATIVE MOTION 


itself in motion. The forces acting on the point fall 
into three groups, namely :— 

(a) The forces required to hold the mass at a 
point fixed on the plane, owing to the acceleration 
of the point by the motion of the plane. 

(b) The forces required to produce the specified 
relative motion of the point with respect to the 
plane. 

(c) The forces required because of any rotation 
of the relative velocity which the movement of the 
plane may produce. 

The third group is known as the Coriolis force, 
because it was first pointed out by Gaspard Gustave 
de Coriolis, a French engineer, who lived from 1792- 
1843. His theorem was stated with certain restrictions 
in 1831,! but in a later paper (1836)? he showed that 
these restrictions were unnecessary. 

In the general case the relative motion of P, and 
also the axis about which the plane rotates, might lie 
in any direction, but in what follows we shall suppose 
that the relative motion lies in the plane and that the 
axis of rotation is perpendicular to the plane. This 
restricted case is sufficient for our particular purpose. 

The distance of P from the axis of rotation is 
O P=r; relative to the plane, its velocity is Ar and 
its acceleration A?r. The radial component of Ar 
is dr/dt and that of A’r is d*r/d??, but there will 
usually be tangential components as well. 

Thus, the operators A and A? have some analogy 
with the ordinary d/d t and d?/d t?, but as they include 
tangential as well as radial components the result of 
applying them will, in general, give a direction different 
from that of r. Thus, A and A? are vector operators, 
whereas the ordinary differentials are scalar operators. 
When the plane is at rest, A r and A’ r are the total 
velocity and acceleration of P ; but when the plane 
moves without rotation the absolute velocity of P 
is the vector sum of Ar and the velocity of the plane, 
and similarly for the acceleration. 

When the plane rotates about O with the angular 





and one critical speed. But when the mass is distri- 





angular displacement. 


buted along the length of the shaft, other modes of 





velocity « we may transfer the axis of rotation to P 
provided we allow for the velocity and acceleration 
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which have thereby been wiped out. These are 
jor and — wr respectively, the j indicating that 
the velocity is 90 deg. ahead of r in the direction of 
rotation, and the minus sign that the acceleration is 
towards O. Note that j?=—1 and that 1/j=—j. 

The rotation of r and Ar along with the plane 
introduces two new accelerations, because P must be 
accelerated tangentially as it moves outwards, if it 
is not to fall behind the plane, and because the con- 
tinuous change in the direction of Ar at the rate w is 
itself an acceleration. 

Ar is radial with respect to the displaced axis of 
rotation, and each of the accelerations mentioned is 
thus ja Ar. Their-sum is the Coriolis acceleration 
2j7aAr. 

Thus, when the plane of reference rotates 
about O, we have the following vector relations : 


Absolute velocity 


at @ 


vAr+y jor* 3-01 
Absolute acceleration 


==yA@?r+, 27a Ar—, wr 3-02 


4. THE PRINCIPLE OF SUPPRESSION. 

The forces acting on a body held elastically to a 
fixed frame may conveniently be divided into four 
groups :—The elastic forces which depend upon the 
displacement from some given position, the frictional 
forces which depend upon the velocity, the inertia 
forces proportional to and opposite to the accelera- 
tion, and the external forces which are independent 
of these things. 

Under these circumstances the c.g. will move in such 
a manner that the inertia forces balance the resultant 
of the others, which is the same thing as saying that 
the resultant force is zero when the inertia forces are 
included. We may therefore regard the position of 
the ¢.g. at each instant as a moving point of live 
equilibrium, at which we have a continual balance of 
the forces including the inertia forces. 

If the external forces do not combine into a single 
resultant of constant magnitude, it will, as a rule, only 
be possible to determine the motion when it is per- 
missible to apply the Principle of Suppression. This 
principle may be stated as follows :— 

Provided that the elastic forces depend upon the 
displacement in such a manner that the elastic 
force due to any displacement is the same as the 
resultant of the separate elastic forces corre- 
sponding to any number of components into 
which that displacement may be divided, 

and also that the frictional forces depend upon the 
velocity in such a manner that the frictional force 
due to any velocity is the same as the resultant 
of the separate frictional forces corresponding to 
any number of components into which that 
velocity may be divided, 

then when calculating the additional motion due 
to an additional set of external forces, we may 
suppress the original external forces if at the 
same time we suppress the motion whose elastic, 
frictional, and inertia forces together balance 
these original external forces, and take as the 
zero of displacement the moving point of live 
equilibrium at which that balance is obtained. 

The suppressed elastic forces must, of course, be 
included when estimating the stress in the material 
which causes them. 

With the original set of external forces alone, the 
displacement, velocity, and acceleration, and the 
corresponding elastic, frictional, and inertia forces, 
have each a particular value at any instant. With the 
additional external forces in action, each of these 
quantities may be expressed as the vector sum of its 
original value and an additional component. 

Since the resultant of all the original forces is 
zero (including the original inertia forces), they cancel 
out from the equation of motion. Consequently, 
our result will not be affected if we suppress them all. 
Suppression of the original elastic, frictional, and 
inertia forces involves suppression of the displace- 
ment, velocity, and acceleration which caused them. 

We are now left with the additional external forces 
balanced by the additional components of the elastic, 
frictional, and inertia forces. Hence, these com- 
ponents must be identical, respectively, with the 
elastic, frictional, and inertia forces we should have if 
the second set of external forces had been present 
without the first. 

When the conditions stipulated for the Principle 
of Suppression are fulfilled, it follows from this 
identity of forces that the displacements, velocities, 
and accelerations are also identical in the two cases. 
In other words, the additional components of the 
total motion are exactly the same as we should have 
with the additional external forces alone. Thus the 
principle is proved. 

If the conditions be not fulfilled, the identity of 
forces does not also mean an identity of the displace- 
ments, velocities, and accelerations. The Principle 
cannot then be applied, with the result that the 
motion must be calculated as a whole, and not in 
parts, a process which is usually beyond us. 

The Principle of Suppression is an extension to 
vector problems of the well-known Principle of Super- 
position. For the Principle of Suppression to hold, 
the force polygon for the elastic forces must be similar 
to the displacement polygon, and that for the fric- 
tional forces similar to the velocity polygon. 





Consequently, in magnitude the elastic forces 
must be proportional to the displacements which 
cause them, and the frictional forces to the velocities 
to which they are due. But the conditions can be 
fulfilled without stipulating that the frictional 
forces must be in line with the velocity and the elastic 
forces in line with the displacement. 

Up to the elastic limit of the material, the direct 
elastic forces do satisfy the conditions, for they are 
in line with the deflection and also proportional to 
it. Ina previous article® it was‘shown that, when the 
shaft has skew stiffness, the skew elastic forces do 
not even make a constant angle with the deflection, 
but the angle happens to vary in such a manner that 
these forces also fulfil the conditions requisite for the 
application of the Principle of Suppression. 

When the frictional forces follow some other law 
than being in direct proportion to the velocity, such, 
for instance, as the square law, the Principle of Sup- 
pression cannot be applied. This is one reason why 
it is not, as a rule, possible to deal with such cases 
mathematically. 

So long as the required conditions are fulfilled, 
it follows from the Principle of Suppression that the 
effect of any constant transverse force, such as the 
weight of a horizontal rotor, is merely to shift the 
axis of rotation through a distance equal to the static 
deflection produced by that force, provided that the 
rotation of the shaft does not affect the position of 
static equilibrium, and that any torque produced 
by the force is not allowed to change the speed. 

Thus, gravity can cause, or modify, whirling in 
only two ways; with skew stiffness the point of 
static equilibrium whirls when the shaft rotates, 
and so gives inertia forces which did not exist when 
there was no rotation; and with an unbalanced or 
whirling rotor, gravity produces a fluctuating torque 
which makes the speed oscillate. 

The former effect may be very large with extreme 
amounts of skew stiffness, but the latter is always 
far too small to be of practical importance. 


5. THe TrRocHorpAL FAMILY OF CURVES. 


A point subject to two simultaneous whirls whose 
radii and rotations are constant traces out some form 
of trochoid. Similar rotations give epi-trochoids, 
and opposite rotations give hypo-trochoids; the 
trochoid itself is obtained when one whirl has an 
infinite radius, but zero rotation combined with 
finite tangential velocity. 

The circle appears as a limiting case when the 
two rotations are similar and equal, and also when 
one radius has zero length, or has a finite length with 
zero rotation. 

When the two whirls have equal tangential 
velocities the curves become cycloids. In that case, 
the resultant tangential velocity is zero at alternate 
alignments of the two radii and the curve has cusps 
at these places. With similar rotations we get an 
epi-cycloid with the cusps inside, and with opposite 
rotations a hypo-cycloid with the cusps outside. For 
the cycloid one whirl has an infinite radius with 
zero rotation, but a finite tangential velocity equal 
to that of the other whirl. 

When the tangential velocity of the smaller whirl 
is the greater, the cusps become loops, and the 
curve is a curtate epi-trochoid, hypo-trochoid or 
trochoid. When the reverse is true, the cusps are 
rounded off and the curve is a prolate one. 

Whirls of equal and opposite rotations give an 
ellipse, with the circle (one radius zero) and the 
straight line (equal radii) as limiting cases. Con- 
versely, if a point is seen to be tracing out an ellipse, 
its motion consists of a forward whirl plus a backward 
whirl. 

In all cases, the direction in which the curve is 
traced is that given by the larger radius. 

With unequal rotations, the point traces an ellipse 
on a plane rotating at the mean speed. Any trochoid 
may thus be regarded as an ellipse whose axes are 
revolving at the mean speed while it is being traced 
out. It is actually seen in this form when the mean 
speed is small provided the rotation of the constituent 
whirls be great enough to give the eye the impression 
of a continuous trace. 

Another special case is obtained when the one 
rotation is twice the other, both being in the same 
direction. The epi-cycloid (fast radius half the 
slow one) becomes a cardioid, and the other trochoids 
limacons. 

The usual definitions of these curves refer them to 
a tracing point attached to a circle rolling on a 
fixed circle. The tracing point is on the circumference 
of the rolling circle for the cycloids, outside it for the 
curtate trochoids, and inside it for the prolate 
trochoids. The epi- curves are given when the rolling 
circle is outside the other, the hypo-curves with it 
inside, and the others when the fixed circle is a 
straight line, which is part of a circle whose radius is 
infinite and which has neither inside nor outside. 

The radius of one whirl is the distance between 
the centres of the fixed and rolling circles—that is, 
the sum of the radii of these circles for the epi- 
curves and their difference for the hypo- ones. The 
radius of the other whirl is the distance of the tracing 
point from the centre of the rolling circle to which it 
is attached; for the cycloids, that is equal to the 
radius of the rolling circle. 





* The symbols =», +», and —» are used when the equation 
8 true vectorially but not algebraically. 


(Z'o be continued.) 






SIXTY Letamenes AGO. 


A PARAGRAPH in our issue of August 28th, 1874, con- 
tains, not only a picture of life in the United States during 
the early years of the petroleum industry, but also an apt 
illustration for anyone seeking to expound the evil effects 
of mechanisation, as we would call it to-day. The tale 
relates to the city of Pithole in Pennsylvania. Oil was the 
attraction which led to its establishment and growth. 
Hustle hardly describes the rate at which it grew. Within 
a month of the completion of its first house it had a tele- 
graph office and a 10,000-dollar hotel. The second month 
saw it with a daily paper and the third with a theatre. 
During the fourth month a second theatre was opened 
and then an academy of music. At the end of six months 
the city had seventy-four hotels and boarding houses. 
The seventh month witnessed the peak of its development. 
By that time its inhabitants numbered about 15,000 
people, it was served by an elaborate waterworks and 
rejoiced in the possession of a city hall and an expensive 
city government. The completion of a pipe line whereby 
the oil could be despatched without labour brought the 
whole civic organisation down with a crash. ~ Four 
thousand persons were at once thrown out of employment 
and 2000 houses became useless. The hotels, the theatres, 
and the telegraph office were closed, the daily paper 
expired, and almost every one packed up his trunk and 
departed. Only nine families remained. On the railway 
from Pithole to Oleopolis there was left running but one 
train a day. It consisted of an engine and a single car, 
usually empty. Even it would have been withdrawn but 
for the fact that the company would in that event have 
lost its charter for the road. In seven months the city 
had been born, had grown to full size, had fallen sick, and 
had died. The case was believed to be unparalleled in 
history, modern or ancient. ... The directors of the Lima 
Railways Company, meeting in London, were not satisfied 
that they were receiving as much from the line as they 
ought and therefore they sent one of their members, 
Colonel Gray, to investigate operations on the spot. He 
found that a large proportion of the passengers used the 
line without paying for a ticket. Travelling collectors 
were therefore appointed and speedily increased the com- 
pany’s revenue by from £20,000 to £30,000 a year. The 
amount brought in by the collectors did not, it was stated, 
necessarily represent all the sums that should have been 
recovered, for, as the company’s chairman naively 
remarked, “the temptation to the collectors was excessive.” 
How such a large army of passengers could avoid paying 
their fares seems puzzling until we learn that Colonel Gray 
had discovered that in the course of one year 15,000 free 
passes had been granted and that these passes were used, 
not for a single journey, but continuously. 








“RISING TIDE.” 





On Friday of last week we were invited to attend a 
“‘ pre-view ’ of the documentary film “ Rising Tide ”’ 
produced by Gaumont-British Instructional under the 
direction of Paul Rotha. The film has, as its central 
theme, the construction of the new quay and graving 
dock at Southampton and the relief of unemployment 
which the work afforded. It is classed as ‘“‘ documentary ” 
because it depicts every-day scenes and incidents, the 
actors being ordinary human beings pursuing their 
regular avocations. Following glimpses of the actual 
construction of the new docks, the film shows scenes 
taken overseas illustrating the gathering of tropical and 
other produce and its shipment to this country. Having 
watched its discharge at Southampton, we are taken to 
British steel, glass, paper, cotton and other works and 
factories and are shown their products being manufactured 
and taken by road and rail to Southampton for transport 
overseas. 

The film includes views of the ‘‘ Majestic’ entering 
the graving dock for overhaul but misses a fine opportunity 
in omitting to show the closing of the gates and the 
gradual emptying and refilling of the dock. This omission 
and the sequence of incidents portrayed will encourage 
uninformed spectators to believe that the graving dock 
is used for the loading and unloading of ships’ cargoes. 
There are other points in the film which seem open to 
criticism. The scenes in the glass works for instance were 
obviously taken at Messrs. Pilkington’s plate glass factory 
at St. Helens. The suggestion conveyed by the film that 
Southampton rather than Liverpool is the port of ship- 
ment from which the glass is sent abroad is misleading. 
We doubt too whether without a word of explanation the 
general public will make head or tail of some of the 
industrial views. The impression received will be mainly 
one of a confusion of whirling machinery and white- hot 
metal. 

But to be particular and accurate in a film of this kind 
intended to have a popular appeal would, we are afraid, 
be synonymous with being dull. The direction of the 
film has been carried out with a certain degree of artistic 
licence, the object being to create a picture of Southampton 
docks acting the part of a beneficient agency for the 
relief of unemployment. We may object that the con- 
struction of the docks benefited employment only in the 
immediate neighbourhood of Southampton and that it 
it is wrong and, may be, even undesirable to suggest that 
the provision of improved outlet facilities on the South 
Coast had an immediate effect on employment at the 
mills, factories and works in the Midlands and the North. 
We must not however be too captious or critical. Rather 
let us welcome this film as another praiseworthy effort 
to interest the cinema-going population in something more 
than gangsters, distressed maidens and shirt-fronted 
villainy. 








Two stators, each weighing 75 tons, manufactured 
at the Heaton works of C. A. Parsons and Co., Ltd., 
for use at the new super-power station at Swansea, will 
shortly be ready for transport by the L. and N.E. and G.W. 





railways. The stators are each l16ft. 4in. in length, 
10ft. Zin. wide, and 10ft. 10in. high. 
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High Tensile Steel in Crane Design. 
By GILBERT ROBERTS, A.C.G.L., B.Se., A.M. Inst. C.E.* 


In a structure such as a crane any reduction in weight 
consistent with the required strength is of the utmost 
importance. The less the weight of the moving parts, 
the less is the power required to operate them, while in 
the case of crane and excavator jibs the lightening of the 
overhanging parts will increase the useful load or capacity 
of the machine without affecting its stability. In a 
breakdown crane, for instance, the weight of material 
at the jib head requires five to six times as much weight 
at the back of the crane to counterbalance it. Any saving 
in weight of the jib, therefore, is especially valuable and 
may possibly enable the number of axles to be reduced. 

If the machine is to be transported from place to place, 
as in public works contracting, the reduction in weight 
will effect a large economy in transport charges during 
the life of the crane. To take an actual example, a 
20-ton derrick used for steel work erection weighs 38 tons 
and cost £1200 when it was new six years ago. Since that 
time it has been transported by rail to various jobs 
throughout the country and a total amount of £427 has 
been spent in carriage. If, by the use of high-tensile steel, 
the weight of the structure could have been reduced by, 
say, 5 tons, a saving in freight of £56 could have been 
effected, or 5 per cent. of the initial cost. 

Tn all such structures strength is of primary importance, 
and modern conditions demand that the necessary margin 
of safety shall be obtained without the fabrication, trans- 
port, and continual movement of any unnecessary material. 
It is therefore to be expected that high-tensile steel would 
be found extremely useful in crane construction, provided 
that its use does not increase the initial cost. 

The economics of the use of high-tensile steel depend 
upon (1) the increase in strength as compared with mild 
steel, and (2) the increase in price. Chromador steel, the 
new high-tensile chrome-copper steel of 37/43 tons per 
square inch, has a strength at least 50 per cent. in excess 
of that of mild steel, whilst its increased cost is 15 to 20 per 
cent.+ It will thus be seen that to carry a given stress it 
would be economical even in first cost to use the high- 
tensile steel, and this economy is very much increased 
when the savings in transport, fabrication, and power of 
machinery are taken into account. 

It is now generally realised that the yield point rather 
than the ultimate strength of a material is the true 
criterion of its usefulness in a structure. Thus a structure 
would fail, inasmuch as it would be permanently deformed 
should the stress in any tension member reach the yield 
point, whilst the yield stress represents the limiting 
strength of even very short struts. 

Chromador steel has a minimum yield point of 23 tons 
per square inch, as compared with the yield point of mild 
steel of half the ultimate strength, or 14-16 tons per 
square inch. If the average yield point of mild steel is 
taken as 15 tons per square inch, it will be seen that at 
least 50 per cent. greater strength may be expected with 
Chromador. 

That these expectations are realised in practice has been 
shown by a recent series of tests on full-size sections of 
Chromador and mild steel, in which Chromador steel 
beams were found to have a strength varying from 
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53 to 75 per cent. more than the corresponding mild 
steel sections. The relative strengths of struts were 
as indicated in Fig. 1. Thus for purposes of design it is 
reasonable and safe to adopt a working stress 50 per cent. 
above that used in mild steel. 

In the case of struts the increase in strength depends 
upon the ratio of length to least radius of gyration L/R. 
The strength of very short struts is almost equal to the 
yield stress of the material, while for very slender struts 
the Euler value, which depends only on the elastic pro- 
perties of the material, may be assumed to apply. Thus 
for very short struts the increased strength of the high- 
tensile steel would be the same as that obtained in bending 
and compression, and this increase would gradually 
diminish with increasing L/R ratios. The actual ratios 
of strength Chromador to mild steel for hinged and fixed- 
ended struts are given in the following table :— 


Ratio of Buckling Strength—Chromador ; Mild Steel. 


mild steel struts will therefore be of interest. A large 
number of full-size strut tests, both for fixed-ended and 
free-ended conditions, have recently been carried out in 
the 1250-ton testing machine at Middlesbrough. These 
have been made on joist sections of various sizes, channels, 
and built-up sections. The results are plotted in the form 
of curves in Fig. 1. 

The free-ended tests were made on specimens having 
knife-edge attachments so as to allow complete freedom of 
movement about the axis of least radius of gyration. The 
curves correspond to the Perry Robertson formula, as 
given in British Standards Specification No. 449 with the 
constants in the formula adjusted so as to make the curves 
fit the results. 

The tests with fixed ends were made with the ends of the 
specimens machined square to bear against the platens of 
the machine. The results of these tests show that the 
specimens behave as if their ends were fixed in direction 
and therefore have an equivalent free-ended length equal 
to half of their actual length. Thus on the curves in Fig. 1 
the buckling stress:at any value of L/R for hinged ends 
is the same as the buckling stress for fixed ends at double 
the L/R value. 

Most of the struts in a crane structure, such as the parts 
of the main angles of a jib between the connections of the 
lattice bars, conform to the condition of fixed ends rather 
than hinged ends, and in considering the strength of such 
members the curves for fixed-ended struts should be used. 
In other cases, where the connections at the ends of the 
strut are not sufficiently rigid to fix them in direction, a 
value of the buckling stress intermediate between those 
for fixed and hinged ends is required. It will be seen that 
for the range of L/R values most commonly used in 
practice the high-tensile steel struts have a very much 
greater strength than mild steel ; in fact, the use of high- 
tensile steel for compression members is just as economical 
as for tension and bending. 

The graph in Fig. 2 gives the buckling strengths of 
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single equal angles as struts in a convenient form for 
design. It also shows clearly the relative strengths of 
angles in Chromador and mild steel of the various dimen- 
sions. The angles are assumed to buckle about the skew 
axis of least radius of gyration, and the strengths given 
are based upon the curves shown in Fig. 1. Along the 
bottom are shown the unsupported lengths in feet both for 
fixed and free ends, and the buckling load in tons is given 
along the top of the diagram. Each of the curves sloping 
down towards the right represents one size of angle. The 
full lines are for mild steel and the dotted lines for 
Chromador. The straight lines radiating from the left- 
hand bottom corner represent thicknesses of angles. 

In using this diagram the appropriate length according 
to the end conditions is selected at the bottom of the dia- 
gram, and the ordinate from this length is followed up 
vertically until it intersects the line corresponding to the 
size of angle required. A horizontal line is considered 
drawn from this intersection point to meet one of the 
curves of thickness. The point where it meets the thick- 
ness line is then read off on the top scale as the buckling 
load. The L/R values at 120, 180, and 240 are indicated 
on the angle curves by small circles. The values are 
marked only on the lower curves, but the values of the 
circles on the remaining curves can easily be followed, as 
they radiate uniformly from the left-hand bottom corner.{ 
As an example of the use of this diagram suppose it is 
required to find an angle 3ft. long to carry a buckling load 
of 22 tons with fixed ends, If the ordinate corresponding 
to 3ft. on the bottom scale is followed up to the dotted 
line representing 2}in. by 2}in. angle in Chromador, and 





L/R. Hinged ends. Fixed ends. 
0 $0 de «ne - 67 
20 1-56 1-56 
40 1-56 1-56 
60 1-50 1-56 
80 1-33 1-56 
100 1-18 1-53 
120 1-10 1-50 
140 1-07 1-42 
160 1-05 1-33 
180 1-04 1-26 
1-03 1-18 
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In designing the struts of a crane structure it is usual to 
work with a certain factor of safety on the collapsing load ; 
details of the actual buckling strength of Chromador and 


* Of the staff of Dorman, Long and Co., Ltd. 





this intersection point is then followed horizontally towards 
the right to meet the jin. thickness line, then the buckling 
load is read off on the top scale as 22-8 tons. On the other 
hand, if the ordinate is produced to meet the 2}in, by 
2#in, angle in mild steel, and a horizontal line is considered 
} The value of the least radius of gyration of an angle section 
is affected only to the extent of about 2 to 3 per cent. by changes 








+ For a general description of the constitution and properties 
of Chromador steel see THe Encrneer for February 24th, 1933. 
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drawn from the intersection point to meet the yin. thick- 
ness line, the corresponding buckling stress is 23 tons. 

Thus, either the 2tin. by 2}in, by fin. angle in Chromador 
or the 2}in. by 2}in. by fin. angle in mild steel will 
satisfy the requirements. From this diagram it is thus 
an easy matter to make a comparison between the strength 
of various angles in the two steels and to decide which is 
the most economical in any particular case. It may be 
noted that in the example given the saving in weight by 
the use of high-tensile steel is about 30 per cent. 

The full advantages of a design in high-tensile steel 
cannot be obtained unless a rivet material of propor- 
tionately increased strength is employed. If mild steel 
rivets were used in the connections of high-tensile steel 
members it is clear that a relatively larger number would 
be required, and the standard sized connections used for 
mild steel would have to be increased. A _ high-tensile 
rivet material therefore becomes desirable, and Chromador 
rivet steel has been developed to meet this demand, This 
steel has a tensile strength of 30-35 tons per square inch, 
or about 7 tons per square inch less than that of the 
sectional material, and has been found to give a shear 
strength after driving approximately 50 per cent. greater 
than that of mild steel rivets. 

At the present time a large amount of electrically 
welded construction is being used in crane work, with the 
object of saving weight, and it is therefore desirable that 
any high-tensile steel should be suitable for welding. - 
Provided a suitable procedure is employed with good- 
quality covered electrodes, Chromador steel can be welded 
as easily as mild steel. The size of electrode should be 
proportioned to the thickness of the material :— 

No, 10 gauge 
No. 8 gauge 
No. 6 gauge 


For plates up to fin. thick 

For plates }in. to jin. thick 

For plates jin. to fin. thick 
The current strength should be that recommended by the 
electrode manufacturers. 
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The reduction in weight obtainable by the substitution 
of Chromador for mild steel varies considerably according 
to the actual application. Theoretically with a 50 per 
cent, increase in working stress a 33 per cent. reduction 
in weight should be obtainable. This figure, however, 
is seldom attained in practice, since it is not often possible 
to reduce the thickness of the material and dimensions of 
sections exactly in the roquired proportion. In the case 
of plate girders, beams, &c., it has been found that about 
25 per cent. is the usual reduction in weight that can 
be effected. In structures such as a crane jib the reduction 
would probably be rather less; 20 per cent, would be a 
reasonable saving to expect. It will be seen, however, 
that even a 20 per cent. reduction in weight would enable 
the capacity or useful load of the machine to be very con- 
siderably increased. In a crane jib a saving in weight of 
one-fifth in the structure would correspond to an increase 
in useful load at the jib head of one-tenth. 

In the heavier types of structure, such as the girders of 
a large travelling crane, the saving in weight would be 
more, and in such cases the maximum advantage could be 
obtained in the reduction of the deadweight of the crane 
and power of the gear required to drive it. It is impossible 
to give figures for reduction in weight that would be of 
general application. Each design must be considered 
separately to ascertain the saving to be obtained. 

Finally, if thinner sections are to be used in high-tensile 
steel, it is very desirable that it should possess increased 
corrosion-resisting properties, and it is satisfactory to note 
that lor steel does these properties in « 
very marked degree. The presence of chromium in addi- 
tion to copper gives this steel a corrosive resistance superior 
to that of either mild steel or of steel containing a small 
percentage of copper only. Tests consisting of the immer- 
sion of Chromador and mild steel specimens at mean tide 
level in the river Tees at Middlesbrough have shown that 
Chromador suffers 40 per eent, less loss in weight by corro- 
sion than mild steel. No apprehension need be felt, there- 
fore, that, in reducing the thickness of material and weight 





in the thickness of any one size of section. 





of structure, any sacrifice of durability is being made. 
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Triple-Head Facing and Boring 
Machine. 


THe machine illustrated herewith has been specially 
designed by George Richards and Co., Ltd., of Broadheath, 
for dealing rapidly with valves, &c., with three flanges. 
It has three heads, all of which can be in operation simul- 
taneously. Two of the heads are mounted on the main 
bed, and the third on an additional bed section rigidly 
bolted at right angles to the main bed. By the omission 
of this third head the machine becomes a normal double- 
head machine. All three heads are set accurately in 
alignment, and are provided with a T-slotted facing slide 
for the reception of the tool-holders. Two of the latter can 


coming from a heating system immediately it collects, so 
that the maximum of heat is conserved. 

The condensate coming from the radiators is led through 
a non-return valve into the upper part of the chamber, 
which is placed some 5ft. above the boiler. The connection 
with the boiler, also through a non-return valve, is at the 
bottom. A high-pressure steam connection is made with 
the top of the trap through a control valve. 

Inside the chamber there is a closed spherical phosphor- 
bronze float carried on an arm on @ stainless steel spindle. 
This spindle emerges through a stuffing-box and carries a 
balance weight. A peg on the arm of this weight engages 
with a quadrant on a secondary spindle, which can be 
plainly seen in the external view. This spindle also carries a 
slotted frame with a rolling weight. The result is that 
when the float rises sufficiently on account of the accumula- 





expansion of the factory system favoured the chances of 
survival of the new firm, the two brothers experienced lean 
years and found that all their energies must be concen- 
trated on their works if their perseverance was to be 
rewarded by success. In spite of occasional setbacks, the 
firm at last gained a reputation of some note. In time the 
brothers, perhaps in some trepidation at their boldness, 
were able to make an extension to their original works and 
to build beside the foundry a shop for the manufacture of 
steam boilers and of heating plants. . 

It was not until the “ fifties,” however, that the name 
of Sulzer began to take on a European significance. About 
the middle of the century further additions were made to 
the works and the construction of steam engines was 
begun. Encouraged by its success—for the engine became 





the prototype of many subsequently built in many other 

















be mounted on each slide, and, when practicable, two 
tools can be in operation on one flange, one commencing 
on the outside and the other on the inside, the whole of 
the face thus being covered by a tool traverse of half its 
width. 

Automatic feed is given to the facing slides in each 
direction, and by the provision of a patented hand feed 
mechanism a definite adjustment of any amount can be 
nade to the facing slide while the spindle is either revolving 
or stationary, an index being provided to show the 
amount of adjustment made. Each head has automatic 
feed along the bed for edging or boring, whilst rapid power 
traverse and rapid hand movement are also provided to 
the heads. The heads are entirely independent of each 
other, 





TRIPLE-HEAD FACING AND BORING MACHINE 


tion of water in the chamber the quadrant is pushed over 
until the weight rolls down to the end of the slot and is 
then abruptly thrown right over by the weight, there 
béing provision in the way of backlash between the peg 
and the quadrant to permit this action. The movement is 
used to operate the control valve, of which we give a 
detailed section. 

The function of this valve is alternately to put the 
chamber into communication with the atmosphere, so 
that the condensate may freely flow in, and then to close 
the atmospheric connection and admit high-pressure steam. 
The pressure on the condensate is then in equilibrium and 
it flows by gravity into the boiler. 

The valves are of the rotary type and are formed of discs 





countries—the two brothers specialised to a greater and 
greater extent upon this product. The reputation thai 
these engines earned brought an unexpected business in 
its train. The firm built, not only the engines for steamers 
on the Swiss lakes, but the actual craft themselves. In 
other directions the sequence of development was more 
regular. Other reciprocating machinery was added to 
the range of products. Plant for the manufacture of gas 
compressors and of reciprocating pumps was laid down. 
Towards the end of the century the firm first deserted 
reciprocation when, as @ result.of much experimental work, 
the high-lift turbine pump was evolved. 

The coming of the new century found the firm’s research 
staff busy gathering knowledge in the fields both of the 























having separate speed gear-boxes and feed | of Platignum metal, as are also the seatings. They are | steam turbine and the oil engine. Who knows? But 
TO TRAP 
| 
CONDENSATE RETURN TRAP—EXTERIOR, SECTION THROUGH FLOAT CHAMBER, AND VALVE 
The machine can thus be used as a single, | held up on to their seatings by fluid pressure, and the action | perhaps a traditional connection with reciprocating 


mechanism. 
double, or triple-head machine as desired. 

The main or front bed has a gap in the centre for the 
reception of the tables. Two tables are provided, the 
main table measuring 42in. by 24in., having raising and 
lowering motion in addition to cross movements. A 
24in. square revolving table is mounted on the main table, 
and is provided with accurate squaring mechanism. 

The gear-box on each head gives seventeen changes of 
speed, and is driven by a separate constant-speed motor. 
Each head can be started and stopped from two positions 
through levers placed on the front of the bed close to 
the table, and also from the gear-box itself. The machine 
can face and edge work having a diameter up to 24in., 
and will admit a height of 14in. to the centre line of 
the heads. 








A Condensate Return Trap. 


THE apparatus which we illustrate in the accompanying 
engravings is described by the makers, Hopkinsons, Ltd., 
of Huddersfield, as a trap, and is intended to provide a 








ready means for returning to the boiler the condensate 





of opening and closing tends to clear away any grit or 
scale which may accumulate. A light spring is fitted to 
hold the discs against their seatings when they are not 
under pressure. The spindle is packed by a labyrinth 
gland to avoid friction and maintenance troubles. 

These traps are made for steam pressures up to 200 lb. 
per square inch and with capacities of 250, 350, and 500 
gallons per hour. 








The Centenary of a Great Firm. 


THis year marks the centenary of the foundation of the 
firm of Sulzer Bros. One hundred years ago to-day two 
brothers, seeking how they might profitably earn a living, 
decided to set up in the little town of Winterthur in Switzer- 
land a foundry and a workshop for the manufacture of 
various products required in their country and particularly 
in the textile trade. It was an age marked by the founda- 
tion of many such a business, for the peoples of the Con- 
tinent were becoming aware of the possibilities inherent in 





industrialisation. Nevertheless, although the rapid 





machinery influenced the choice. The fact remaims. The 
firm, not before much valuable pioneer work had been done, 
chose rather to manufacture oil engines than steam tur- 
bines, and to-day the name of Sulzer is probably more 
associated with these products than with any other. 


After one hundred years of varying fortune and unremit- 
ting effort the firm has gained for itself a world-wide 
reputation. Its chief works being situated in a country too 
small to take more than one-quarter of its output, the 
firm, in the face of competition and the raising of high 
tariff walls, has found it necessary, not only to collect 
around itself a great group of foreign licencees, but also to 
start subsidiary undertakings in many other countries. The 
licence payments form a welcome contribution towards the 
cost of the constant research work that is carried on im 
Switzerland, the results of which imparted to the licencees 
form an export of high quality intellectual work. Some 
conception of the great influence of this firm which has 
grown from such small beginnings may be gained when it 
is said that the annual turnover of the firms belonging to 
the Sulzer concern was, in the years 1927 to 1930 inclusive, 
120 million Swiss francs, and that the full complement of 
workmen and staff lay between 9000 and 10,000. In 
recent years, unfortunately, a setback has necessarily 
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taken place, corresponding to the onset of the depression ; 
but whatever the outcome of the present state of inter- 
national affairs, it can be confidently said that in the years 
to come the firm of Sulzer Brothers will still be exporting 
high-quality goods from Switzerland to the world. 








A Heat Motor Valve. 


THE two engravings reproduced herewith show the con- 
struction of a new heat motor valve made by the Drayton 
Regulator and Instrument Company, Ltd., of West 
Drayton, Middlesex. This new device, which has been 
produced as a result of exhaustive investigations and 
tests, is suitable, it is claimed, for almost all applications 
in heating and industrial installations, where snap acting 











HEAT MOTOR VALVE 


valves are not an imperative necessity. The time to open 
or close lies between three and five minutes, and the 
energy consumption, even if the valve is permanently 
closed, does not exceed 17 watts per hour. Of course, in 
normal working when the valve will be open for appre- 
ciable periods, the consumption is very much less. A mica- 
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SECTION THROUGH VALVE 


insulated heating resistance is used to heat a volatile liquid 
contained in a bellows and the vapour pressure thus 
developed expands the bellows and closes the valve. 
Current is supplied to the heating element through thermo- 
static switches situated in a room or in a liquid bath of which 
it is desired to keep the temperature constant. In order, 
however, to reduce the consumption of current necessary to 
keep the valve closed, there is embodied in the design a 
mercury switch, which automatically opens the heater 
circuit when the valve has closed, and only switches on 


keep the valve closed. This switch, which can be seen at 
the top of the line engraving, is placed in series with the 
thermostat switch, and consequently if the latter, demand- 
ing heat, opens its contacts, the closing of the mercury 
switch does not permit current to flow through the heat 
motor heating coils. Consequently the volatile liquid 
cools, the bellows contract, and the valve opens. The 
mercury switch is accommodated in a circular bakelite 
box above the heating element and bellows. For ease of 
installation, lft. of flexible metallic conduit tubing con- 
taining two wires is fitted to the terminal box. These 
devices are suitable for any voltages up to 250, and can 
be used with A.C. or D.C. They are silent in operation, 
and owing to the gradua! movement of the valve do not 
cause water hammer. 








A Streamlined Railcar. 


At the end of July the French railway company, 
Chemins de Fer du Nord, placed the second French stream- 
lined railcar or automotrice in service between Paris and 
Tourcoing vid Lille. An average speed of 140 k.p.h. (or 


served with refreshments from a buffet provided by the 
International Sleeping Car Company. At present one 
train is making a daily return run between Paris and 
Tourcoing. 








A New Wire-Forming Machine. 


In our issue of January 20th, 1933, we described an 
improved type of four-slide wire-forming machine that 
impressed us as representing a considerable advance upon 
most machines of this type hitherto constructed. Since 
then the manufacture of this machine has been taken up 
by Heenan and Froude, Ltd., of Worcester, and although 
in general principle it remains the same, several details 
of the design have been improved upon and developed. 

It will be remembered that the general principle is 
to feed the wire between sets of dies working in slides 
on a horizontal table and oriented round the sides of a 
square. On each side there is a shaft, all of which are 
geared together and accommodate any reasonable 
number of cams for operating the slides. In order that 
the machine could be run at a high speed, the cams of the 
original machine were cut with formed grooves in their 








STREAMLINED RAILCAR FOR 


about 87 m.p.h.) was attained on the trial run. The maxi- 
mum speed of the fast railcar is 157 k.p.h., or over 
97 m.p.h. Each railear train consists of three cars, the 
two end cars being provided with power equipment ; the 
middle car is run as a so-called hauled car or remorque. 
The total seating capacity of the train is 146 persons, of 
which 30 are first class, while the total train weight is 
120 metric tons. 

The air resistance of the train has been reduced as far 
as possible, in a similar manner to that of the “ Flying 
Hamburger,”’ and the three cars are interconnected with 
bellows connections, giving the impression of a self- 








CHEMINS DE FER DU NORD 


faces, so that the rollers on the end of the'’slides pulled them 
back again on the return stroke positively. It was found 
that springs could not be relied upon to overcome the 
inertia of the parts. The arrangement, however, had the 
disadvantage that at each reversal the direction of the 
roller had to be reversed, while the roller had to be over- 
hung to enter the groove. 

In the new design, of which we give an illustration, the 
double-race cam is replaced by twp separate cams arranged 
side by side and dowelled: together. One has the contour 
necessary for the forward stroke, and the other that for 





the return. In this way it is possible to arrange for the 




















contained articulated train unit. The total length of the 
train is 64m., or about 210ft. The interior of the cars is 
made of aluminium. The drive is effected by two 400 H.P. 
twelve-cylinder Maybach oil engines. The two power 
units are arranged at the front of each engine car, while 
the rear parts of these cars are equipped with traction 
motors, each one driving an axle. According to a state- 
ment appearing in the Reichbahn-Beamten-Zeitung, it 
is already planned to introduce a railear train next 
year on the Paris-Berlin line vié Lille-Liége-Cologne. The 
saving in time as compared with the Nord express is 
expected to be about two and a-half hours to four hours. 
The passengers on the two express railcars, which are at 





the current at intervals to produce the necesary heat to 








present in service on the Chemins de Fer du Nord, are 


WIRE- FORMING MACHINE 


working stroke to be effected by a direct central thrust, 
while the return only is produced by an offset roll. Side 
thrust on the guides is eliminated during the pressure 
stroke, and wear is naturally reduced. At the same time 
the rollers always rotate in the same direction. 

A further, minor, improvement has been made in the 
shaft bearings, which are now cast integrally with the 
bed-plate. Formerly, the thrust of the cams on the bear- 
ings was taken by bearing caps studded or bolted on to the 
bed-plate. The new arrangement is not, however, 
invariable, as sometimes, on account of the direction of 
the thrust, the old arrangement is adopted. 
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Markets, 


Unless otherwise specified home trade quotations 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Continental Steel Prices Advanced. 


The principal event in the market for Continental 
steel this week has been the increase of 2} per cent. in the 
prices to those export markets which buy in sterling. The 
advance was made by the usual procedure of increasing 
the official coefficient upon which the gold-sterling 
exchange is quoted, in the present instance from 1-624 
to 1-65. The movement was the natural result of the 
decline in sterling. Lately there has been some active 
buying of Continental steel by India, China, and South 
America. Apart from this, however, the situation of the 
Continental steel industries has not materially altered. 
In Germany conditions have been quiet, but the position 
has improved considerably during the past half-year, the 
expansion being largely due to the increased home trade. 
Exports of pig iron and rolled products, however, have 
substantially increased, the total for the first six months 
of this year being 733,000 tons, against 543,000 tons in the 
second half of last year. The works are holding small 
stocks and producers are so well booked that early delivery 
is difficult to secure. Consumers therefore are showing more 
disposition to book forward. In France the markets have 
been adversely influenced by the prevailing political 
uncertainties, as well as by the seasonal quietness. Pig 
iron prices remain on the same basis as in July, but 
trading has been slow. Efforts to form a Hematite Comp- 
toir have been continued and gen eral agreement is expected 
shortly. It is proposed to form regional sub-comptoirs 
under the control of a central authority, which will regu- 
late production and allot sales quotas to each locality. 
The demand for steel is quiet, especially for export, and 
there is increasing competition for the orders which are 
circulating on home account. The most active department 
of the French steel trade is that engaged on the production 
of rails, and substantial orders have been placed by the 
home railways, Argentina, and Central European countries. 
The outlook in the Belgian iron and steel industry, although 
quiet at the moment, remains promising, owing to the 
good orders booked during July and recent business 
placed by Argentina. The demand for pig iron has been 
quieter, although prices generally have been maintained. 
New orders for semi-finished steel have been scarce, but 
current contracts have kept producers fairly well employed. 


The Pig Iron Market. 


Some disappointment is felt that the inquiry 
for pig iron which was expected to make its appearance 
towards the end of August has not developed on the scale 
anticipated. On the North-East Coast this week the 
market has not regained normal conditions following 
the Race Week Holidays, but there has been a fair 
amount of business done in odd parcels of foundry iron. 
It is realised that stocks in the makers’ yards may be 
added to for a time, but early in September fresh buying 
is expected by the Scottish light castings foundries, 
which have been taking good quantities against running 
contracts. The general view is that stocks in consumers’ 
hands have been allowed to get very low, and this should 
lead to substantial purchases a little later on. Prices 
are steady, and in view of the firmness of the quotations 
for ore and coke, it is not anticipated that there will 
be any reductions. Some relief, however, may be afforded 
to the coke position by the decision of Dorman, Long 
and Co., Ltd., to increase the number of ovens in opera- 
tion early in September. Recently, export business has 
shown some improvement, and last week a cargo of 1000 
tons was shipped to Australia. In the Midland market 
business has become practically normal after the holiday 
season, and most of the large consumers have contracted 
for their supplies until the end of the year. The light 
castings foundries. also, are taking regular tonnages 
against contracts. A satisfactory feature of the position 
in this district is that the heavy engineering works are 
showing more interest in the pig iron market than for 
some time. Business in the forge department, however, 
has been light, and in this it has reflected the quieter 
demand for finished iron. There has been an improvement 
in the demand for special irons from the engineering 
trades after a period of some weeks during which little 
business has been transacted. In Scotland business in 
pig iron has been somewhat restricted, but most of the 
important consumers have covered themselves for some 
time ahead. - The position in the hematite market con- 
tinues satisfactory, and the demand from the users in 
the Sheffield district is particularly strong. A certain 
amount of business has been done on export account, but, 
in spite of the cheap quotations compared with the prices 
asked of home consumers, overseas trade in this iron does 
not materially expand. 


Scotland and the North. 


The Scottish iron and steel industry is well 
situated at the moment, and the outlook for the autumn 
and the winter is regarded with confidence. The current 
requirements of the shipyards and the heavy engineering 
industries in Scotland are sufficient to keep the steel 
works fully employed, and from inquiries which are in 
circulation it is anticipated that before the orders now in 
hand are worked off fresh contracts will be placed on a 
scale large enough to enable the works to maintain 
operations until the end of the year. Some disappointment 
has been expressed at the announcement that William 
Beardmore and Co., Ltd., will cease to construct main 
propelling machinery for ships when their contracts at 
the Dalmuir works have been completed. This decision 
is the outeome of an arrangement with National Ship- 
building Securities, Ltd. An order for a hopper dredger 
has been placed with a firm of Paisley shipbuilders, and 
it is expected that Scottish engineering concerns will 
benefit from inquiries which are being circulated for sugar 
machinery. Business in re-rolled steel bars has been in 


competition from unassociated firms and from Continental 
material, and it is suggested that the improvement is 
only temporary, and the result of the accumulation of 
orders during the holiday stoppages. Activity in the 
Lancashire steel market seems to be increasing. Business in 
constructional steel has improved of late, and the contract 
in connection with the extensions to the Manchester Town 
Hall, which has been secured by Redpath Brown and Co., 
Ltd., is expected to provide a considerable amount of 
work for the steel makers. This contract is valued at 
£90,000. The demand for plates, including boiler specifica- 
tions, is confined to small tonnages, but it is anticipated 
that the locomotive builders will improve their position 
in the early autumn, and it is expected that fresh contracts 
will be given out. The re-rollers in this district are well 
employed, and there is a steady demand for bright bars 
and special quality steel which looks like increasing as the 
seasonal demand sets in. The situation on the North- 
West Coast is satisfactory on the whole. The steel works 
at Barrow and Workington have a considerable tonnage of 
orders in hand. The Workington mills are producing good 
quantities of rails, billets, and strip, and at Barrow it 
is understood that there is an accumulation of orders for 
hoops which will keep the mills well employed for some 
time. 


The North-East Coast and Yorkshire. 


Steady conditions have ruled in the finished 
steel markets on the North-East Coast for some weeks 
past, but the interruption of the Annual Race Holidays 
last week has somewhat disturbed the run of business. 
The majority of the works are sufficiently well provided 
with orders to keep them employed for some weeks to 
come, and it is generally considered that present indica- 
tions point to a revival of the demand early in September. 
Structural engineers seem well off as regards contracts, 
and provide a useful outlet for the steel makers. 
The sheet department, however, continues to suffer 
from the poor demand, although lately there 
have been signs of a broadening in the home 
market. Export business, however, is still of a disap- 
pointing character. The heavy engineering industries 
on this coast have recently secured some attractive 
orders. The shipbuilding department is not actively 
employed, but lately Swan, Hunter and Wigham 
Richardson, Ltd., secured an order for a passenger motor 
ship of 1000 tons for Canadian owners. In the Sheffield 
district, although operations at the works are maintained 
at recent levels, new business is coming to hand rather 
slowly. The production in this district is on a large scale, 
and the question is being asked as to whether it is not 
overtaking the demand. The active business in special 
steels which lasted until early in August has not revived, 
and apparently no important increase in demand is 
expected until the autumn requirements of the motor 
industry have to be satisfied. Business in steel strip 
has increased lately, and the cycle manufacturers have 
been taking good quantities. There has also been a 
steady demand for stainless steel sheets which is expected 
to improve over the next few weeks. The re-rollers in 
this district have good order books, and are finding 
specifications reaching them with satisfactory regularity. 
Competition from sellers of Continental material and 
from unassociated works is keen, and is causing some 
complaint. 


Current Business. 


Cochrane and Co., Ltd., of Middlesbrough, have 
secured an order for pipes from the Glasgow Corporation, 
valued at £3100. Sir W. G. Armstrong, Whitworth and 
Co., Ltd., of Newcastle-on-Tyne, have taken an order for 
a 20-ton Diesel shunting locomotive for the Ceylon Govern- 
ment Railways. The British (Guest, Keen and Baldwins) 
Iron and Steel Company, Ltd., has placed a contract for a 
large by-product coking plant for its Cardiff works with the 
Woodall Duckham Company, Ltd. The contract includes 
a battery of Becker coke ovens divided into two sections. 
The ovens will have a net production capacity of 5850 
tons of blast-furnace coke per week. M. and W. Graze- 
brook, Ltd., of Netherton, near Dudley, have re-started 
a blast-furnace which was closed down six months ago, 
which will produce cold blast pig iron. The South African 
Government has placed contracts with the Birmingham 
Railway Carriage and Wagon Company, Ltd., of Smeth- 
wick, for thirty first-class bogie coaches and with the 
Metropolitan Cammell Carriage, Wagon and Finance Com- 
pany, Ltd., for thirty second-class bogie passenger 
coaches. The Department of Overseas Trade announces 
that the following contracts are open for tender :—Siam, 
Royal State Railways: 15,000 zie poles for Meidinger 
batteries (Bangkok, September 28th); Indian Stores 


Department: direct-current ceiling fans required under 
an annual rate contract (Delhi, December 10th); alter- 
nating-current ceiling fans (Delhi, December 3rd) ; 


Egypt, Ministry of Public Instruction: fuse boxes, 
cables, switchboards, calibrating equipment, insulators, 
instruments, &ec., for the electrical laboratory of the 
Royal School of Engineering, Giza (Giza, December 8th) ; 
Ministry of Public Works: one lathe with extra deep gap 
(Cairo, September 22nd); Hobart Municipal Tramways 
electric motor and control equipment, air brake equip- 
ment for two tramcars (Tasmania, October Ist); Viacao 
Ferrea do Rio Grande do Sul: 3000 seamless steel tubes 
for locomotives and portable steam engines (Brazil, 
September 21st). 


Ferro-alloys. 


There has been little alteration in the ferro- 





rather larger volume, but complaints are still heard of! 


alloy market, although business has suffered for some 
weeks from the general holiday slackness. The demand 
in some sections has shown a tendency to strengthen 
lately, and in the ferro-silicon department in particular 











Notes and News. 


are delivered f.o.t. Export quotations are 


prices for all grades are firm. The recent advices received 
from Canton to the effect that large quantities of tungsten 
from South Kiangsi were being purchased with the object 
of cornering the product in China had little effect upon 
values here. Consumers in this country have for some time 
expressed the opinion that they have been exploited in 
paying the high rates demanded during the last few 
months. At the enhanced prices recently ruling the 
demand for Chinese tungsten for shipment has fallen off 
considerably, and buyers in Europe have diverted their 
attention to supplies from the Straits and South America. 
Imports of tungsten ores tend to increase, and arrivals 
in the United Kingdom during July amounted to 615 
tons, against 568 tons in the preceding month, whilst 
for the first seven months of this year arrivals were 3563 
tons against 2428 tons in the corresponding period last 
year. There has been a rather weaker undertone in the 
ferro-chrome department, possibly because of the com- 
petition amongst sellers to obtain business. This has 
resulted in a sharp variation in prices, coming as it did 
upon a market in which the demand was distinctly 
weak. Little interest has been shown in the market for 
ferro-molybdenum, but, all things considered, there is a 
steady movement of this alloy into consumption. There 
has been a rather better inquiry for cobalt. The volume 
of business, however, has been scarcely sufficient to 
maintain prices. Silico-manganese has been jn fair 
request, and an expansion in the demand is looked for 
during September. Business in ferro-manganese has 
been distinctly good, and the export demand has 
broadened. A slight upward movement in the price of 
ferro-phosphorus brought out a certain amount of buying, 
and a few forward contracts were placed. 


Copper and Tin. 


The electrolytic copper market continues in a 
depressed condition, and although prices have not receded 
further, they have failed to make any appreciable gain. 
Any improvement in values has been due to the deprecia- 
tion of the sterling exchange, which in itself acts as a 
deterrent to business in copper. In America the quotation 
has been held at 9c., but rumours of a revival in buying 
in that market do not seem to be based upon anything very 
substantial. The export price has been persistently weak 
and there still seems to be a considerable amount of non- 
Blue Eagle copper about, which the producers are anxious 
to dispose of for export as quickly as possible. Business 
this week appears to have been done principally on the 
basis of 7-12}c. to 7-15c., or about £31 12s. 6d.c.i.f. The 
amount of business which has been transacted, however, 
has been disappointing, and the control exercised by the 
German Government over imports is having a noticeable 
effect, inasmuch as it increases the supplies offered in other 
markets which are not in a position to absorb additional 
quantities. In the London standard market there has 
been a slight improvement this week, as a result of prices 
being adjusted to the lower exchange value of the £. The 
price also had dropped to a level at which it attracted 
the interest of speculators. The tin market has deve- 
loped a slightly better tone, although there has been little 
change in the position. It is interesting to note, however, 
that the level of prices has been well maintained without 
the necessity of any support by the group which is usually 
regarded as being associated with the international control. 
In the last week of August buying by consumers distinctly 
improved, and this gave some encouragement to the 
market, as it was regarded as a sign that the usual autumn 
expansion in trade was at hand. The demand from 
America, upon which the market largely depends, how- 
ever, has not shown much improvement, although it is 
anticipated that stocks in consumers’ hands in that 
country will shortly have to be replenished. 


Lead and Spelter. 


Conditions have not varied much in the lead 
market for some weeks past, and the chief feature in the 
position still remains the scarcity of Empire metal. It is 
surprising, however, how well the demand has been main- 
tained throughout the summer, and if the market pursues a 
normal course an expansion in business should take place 
in the early autumn. Complaints are heard that the price 
quoted on the London Metal Exchange does not represent 
the figure at which consumers can buy their metal, as it is 
impossible to buy Empire lead or duty-free lead without 
paying a premium of about 12s. 6d. This has created 
some annoyance and there has been talk of approaching 
the Government to ask for a removal of the duty. The 
price, of course, is very low and the general opinion seems 
to be that conditions will not warrant an advance until 
there has been a considerable reduction in output. This, 
however, seems improbable whilst the price of silver is 
sufficiently attractive to encourage the mines to continue 
their heav y production of silver-lead ores. The chief 
feature of the spelter market has been the steady con- 
ditions which have ruled for some time. At the beginning 
of this week a slight backwardation developed as a result 
of the usual end of the month tightening in the position, 
but this was purely a technical movement. Consumers of 
spelter are similarly placed to those of lead, inasmuch as 
there is a pronounced shortage of Empire metal. Statistic- 
ally the position has improved and consumption, if any- 
thing, seems slightly better than during the past five or 
six weeks. Great efforts are being made by the German 
Government to encourage the production of German 
spelter, and this in the long run may affect the relations of 
the German producers with other European members of 
the International Spelter Cartel. The restrictions upon 
imports of metal into Germany have influenced the world 
market to a certain extent, but there seems to be no 
likelihood of any change in the German Government’s 
policy in this respect. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Steelmakers : joi : plates and sections, 15s. 


PIG IRON. 


Home. 
(D/d Teesside Area) 
N.E. Coast— £ os. d. 
Hematite Mixed Nos. .. 3 8 0.. 
No. 1 “eo ae os a eee 
Cleveland— (D d Teesside Area) 
No. 1 Si. kr. ead eee ee OP 
No. 3 G.M.B. Se aa eT A A lee 
a |. ee ae ae ee 
Basic (Less 5/-rebate) .. 3 7 6. 
MiIpLANDs— 


Staffs.— (Delivered to Black Country Station) 
North Staffs. Foundry... 311 0.. .. 
ee ae eee ee toe 


Basic (Less 5/-rebate) .. 312 6.. 
Northampton— 

Wousaryne.3.. .. 2 T oO 

EO certs, eek 46s, Aan eee Se a 
Derbyshire— 

Ne. 3 Foundry .. .. 3N 0:-. 

Pere SS ee 

ScoTLanD— 

Hematite, f.o.t.furnaces 3 11 

No. 1 Foundry,ditto .. 3 12 

No. 3 Foundry, ditto 3 10 

Basic, d/d (Less 5/—rebate) 3. 7 


N.W. Coast— 


(3 15 6d/d Glasgow 


Hematite Mixed Nos. .. las 0 6 


a2 8 '@c, ecrarancaem 


Lancs.— Home. 
£..8.:4 
Conwn Bens «36 inne BAB) Be «: 
Best Bars és eet at BR Bin 
S. Yorxs.— 
tres Siar... .- .»s, 912 8.. 
Best Bars om ee ee 
MipLanps— 


Crown Bars .. . 1 | 
Marked Bars (Staffs.) or ee ee 


Nut and Bolt Bars na. 4) BO te7 
ScoTLanD— 
eo | ee A: ok ee 
ite. ss ws «we «ee oO Ge 
N.E. Coast— 
Common Bars somli.’ 2 286 @.x: 
Best Bars oo eet ED Bi 6. 
Double Best Bars... .. 1012 6.. 
STEEL. 
LONDON AND THE SouTH— Home. 
£s. d. 
Rie 8k he OE Bae ess 
Tees ce ee Cee na. 
PE. Sy ah Mae) tc eee es 
See ae 
Rounds, 3in.andup .. 910 0.. 
=A under 3in. oo SH 6... 
Flats, 5in. and under 814 6. 
Plates, jin. (basis) 9.93 0. 
. f;in. .. 2 & 6. 
» fin. 910 0. 
» = Yin. 915 0. 
odin 910 0. 
NortH-East Coast £ s. d. 
Angles - 2 me 
Tees S 7.8... 
Joists 815 0. 
Channels. . ds 812 6. 
Rounds, 3in. aad up 976. 
Me under 3in. Ss @.. 
Plates, Zin. i a a 
ee 0 dD. 
— 9ii5e0: 
ph Eis 2. 910 0. 
oan ee os @ o. 
Boiler Plates, in. a i oa 


MIDLANDS, AND LEEDS AND DiIstRICT— 


£ se. d. 
Angles ae 
Tees i 
Joists 8 15 
Channels. . 812 6 
Rounds, 3in. and up 9 7 
= under 3in. 812 0 
Flats, 5in. and under 812 0 
Plates, jin. (basis) S17. 6. 
ee le me. ae 
ee a, on 
oe Sess 912 6. 
» tn. is 9; 6nd 
Boiler Plates, jin. . . $60. 


Oo: 


to bo 6 


[—) 


oosk So 


a & 
+d 


ais) +) 


+1 @ 
— 
“1 to 


a eo 


“hm © @ © Om +1 


3 s3 © 42 1 Ow 
—_— _ E 
oon ont a a a 2 


~ 
—) 


“12 © @ @ 

a 

wea 

PFSSCSCoSCSO Caaaan & 


a 


FSooooso @Saeaaa ng} 


1h 


Oy. 
6.. 
hs 


“1 ~1 @ 


Oo 

1 © 

_ — 
SCaroae swOoOnwaaa 2 


“10 © © ow 
or 


Ferro Cobalt .. .. ..  .. «.» 5/Od, per lb. 


_ 
tb 











STEEL (continued) 


Home. Export. 
GuasGow AND DistrRicT— Sasa: Se5od, 
Angles o's 3. i de 
Tees.. a ae . 7 
Joists 15 2 .. , +8 
Channels. . 6.32.) 8... 712 6 
Rounds, 3in. and up O..% @:« 8.358 
re under 3in. 812 0. 710 0 
Flats, 5in. and under 812 0. 817 6 
Plates, jin. (basis) 815 0. 715 0 
a frin. .. o- 0 4x 8 0 0 
s fin. .. Ue ee 8 5 0 
99 fin... 0:16 810 0 
*» a 2..6- 3 - s 80 
Boiler Plates .. i ft a 712 6 
South WaLEs AREA— £ s. d. £s. d. 
Angles wir Me. 7° «@ 
Tees.. er eS 8 7 6 
Joists 815 0. 7 -37"s 
Channels. . a a) i oe 712 6 
Rounds, 3in. and up oe Be. 8 7 6 
a under 3in. 812 0. 710 0 
Flats, 5in. and under S18" ©. 817 6 
Plates, }in. (basis) S178... 715 0 
eer tare i Biu® 8 0 0 
» fin. .. OFS se 8 5 0 
fein. .. 912 6. 810 0 
“a aS 910 0. 8 5 0 
IRELAND— BELFAST. Rest or IRELAND. 
£ s.¢d. £ ad. 
Angles 812 6. 815 0 
Tees.. 912 6. 915 0 
Joists e B26... 9 26 
Channels. 817 6. 9 0 0 
Rounds, gin. pe up 8 13.6. 915 0 
a under 3in. e-3 @.« 9 4 6 
Plates, jin. (basis) 2. & p... 9 2 6 
» fein. .. 9: BrxO xz 9 7 6 
fin. .. 9790 On, 912 6 
fein. .. 0 1610. 917 6 
fin. .. 6.2 '@ &: 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. er £s. d. 
16.4. 4613-6, Loe: .. B 8.0 w6, 0% 815 0 
14-G. to 20-G., d/d oe Rr BieO six 9 0 0 
21-G. to 24-G., d/d a OCR eB. Wied 9 56 0 
25-G. to 27-G., d/d a) ee 917 6 


The above home trade prices are soe 4- ton y tote and over ; 
2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ s. d. 
4-ton lotsandup.. .. 13 0 0 
2-ton to 4-ton lots wie 28 
Under 2 tons ata se 


Export : £16 12s. 6d., c.i.f. duty paid India. 
£11 5s. Od., f.o.b. other markets. 
Scandinavian Markets free. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 18/—. 
Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


Billets. £s. d. 
Basic, Soft (25-41% C.) .. . -6 0 0 

» Medium (0-42% to 0-60% C).. 617 6 

», Hard (0-61% to 0-85% C.) 7 7% 

is » (0°86% to 0-99% C.) 6.2.2 

o » (1% C. and up) 647 caw BRT, 6 

Soft (up to 25%C.), 500tonsandup .. 5 10 0 

100 tons se | a BS 

Rails, Heavy, 500-ton lots, f.o.t. -. Os 

0 


eet: oe be on. ae we 


FERRO ALLOYS. 


Tungsten Metal Powder... .. . : /s per lb. 


Ferro Tungsten oy aire, ao: re 
~ Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon £23 0 0 7/- 
oe i 6 p.c. to 8 p.c. se; HR AZ 6 7/- 
” 6 8pc.tolOpc. .. £21 12 6 7/- 
Specially Refined .. 
Max. 2 p.c. carbon £36 0 0 11/- 
» 1 p.c. carbon £38 10 O 12/- 
pe ee »  0-70p.c.carbon £41 5 0 12/6 
oa Rs 5» carbon free .. 10d. per lb. 
Metallic Chromium.. .. .. .. 2/5 per lb. 


£10 15 0 home 
£13 0 Oscale 5/— p.u. 


Ferro Manganese (per ton) .. 
» Silicon, 45 p.c. to 50 p.c. 


- i ED Bee, ocr a) wee ee 

seale 6/— p.u. 
oo Wein as. sy et CRE pee. 
» Molybdenum ‘ie .. 5/6 per lb. 


Titanium (carbon free ) .. 9d. per Ib. 
Nickel (per ton) eat n- £200 to £205 





NON-FERROUS METALS. 


Official Prices, August 29th. 


YORKSHIRE, MANCHESTER— 


B.S.Y. Hard Steams 
Furnace Coke 


NORTHUMBERLAND, NEWCASTLE-— 


Blyth Best 


i eee de 
» Best Small .. 
Unscreened 
DurH#amM— 
Best Gas. . 


Foundry Coke 


SHEFFIELD— Inland. 


Best Hand-picked Branch .. 23/— to 25/- 


South Yorkshire Best .. .. 20/— to 22 

South Yorkshire Seconds .. 16/6 to 18 

Rough Slacks o%- amy ont: Bh te Of 

Nutty Slacks Seta tae. tepe to -Of6 

CaRDIFF— SOUTH WALES. 

Steam Coals : 

Best Admiralty oon ea 

Seconds... . 

Best Dry Large 

Ordinaries 


Best Bunker Smalls 
Cargo Smalls .. 
Dry Nuts 

Foundry Coke 
Furnace Coke 
Patent Fuel 


SwaNsEA— 
Anthracite Coals : 


Best Large . ; 
Machine-made Cobbles 
Nuts 

Beans 

Peas Pages 

Rubbly Culm. . 


Steam Coals : 


Large 
Nuts 
Smalls 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. 


Furnace Oil (0-950 soup 
Diesel Oil ; 
Manchester prices Po per gallon extra. 








Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 





CopPpER— 
ios, at) ssiaiskhy «aioe £28 1 3to £28 2 6 
Threemonths .. .. .. .. £28 7 6to£28 8 9 
Electrolytic .. . -. £31 0 Oto £3115 0 
Best Selected Ingots, d/ a Bir- 
mingham .. < ‘ £31 10 0 
Sheets, Hot Rolled .. .. .. £58 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 94d. 9}d. 
»  Brazed (basis) .. .. 94d. 94d. 
Brass— 
Ingots, 70/30,d/d Birmingham £29 0 Oto £30 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 8d. 8d. 
»  Brazed an Hise 103d. 10}d. 
Tin— 
Gag ws sie ve es 68d CREA Oe? @. 6 
Three months .. . £226 5 Oto £226 10 0 
Leap: Cash and forward £10 13 9 
SretTeR: Cash and forward £13 13 9 
Aluminium Ingots (British) .. £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 12/6 to 13/- 
»  Glasgow—Ell Jag os) ae lea Re OO En/6 
x ps Splint 15/6 
AYRSHIRE— 
(f.0.b. Ports)—Steam 11/6 
FiresHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Prime Steam 13/6 to 13/9 
Unscreened Navigation 12/3 to 13 
LoTHIANS— 
(f.0.b. Leith}—Hartley Prime. . 12/— to 12/6 
Secondary Steam .. “ 11/- to 11/9 
ENGLAND. 


17/6 to 20,6 
13/- to 17 


> 


13/6 to 14/6 
13/- 
10/- to 10 
12/— to 13/6 


a 


14,8 
19/— to 22/6 
19/6 
19/— to 19/4} 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/- 
11/6 to 12/6 
22/- to 26/- 
24/— to 37/6 
19/— to 22/6 
21/- 
37/6 to 40/— 
41/- to 51/- 
40/— to 50/- 
25/- to 30/- 
19/— to 22/6 
10/6 to 11/- 
18/- to 20/6 
18/6 to 22/6 
11/— to 13/- 


34d. 
4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Public Works. 


Tue further slowing down of industrial activity 
is partly explained by the prolonged holiday season, but 
this is only a general excuse for a state of things that every- 
one knows to be serious, while its gravity is concealed in 
the hope that there may soon be a turn for the better. In 
the absence of any normal element conducive to activity 
the situation offers little prospect of recovery, and engi- 
neers and metallurgical firms are carrying on as best they 
can, and are making secrifices for what business is offered, 
in the belief that "the public works scheme will do some- 
thing to stimulate general confidence. There is never- 
theless some anxiety at the failure, so far, of the Govern- 
ment’s measures of financial and economic reform to 
influence favourably the industrial situation. As was 
expected, the national economy scheme has had an 
adverse effect by diminishing State expenditure and 
depriving those industries of work that depend mainly on 
State requirements, and the total cessation of orders from 
foreign Governments has added to their difficulties. Never- 
theless, manufacturers are confident that the plans for 
financial and economic reforms will help to bring industry 
back to a normal condition, and for the moment they are 
only concerned with the possibility of tiding over an 
indefinite period with the aid of the public works pro- 
gramme, which will necessarily provide some business. 
Of the 10,000 million francs to be spent over a period of 
five years, 3000 millions will be advanced to municipalities 
and other bodies for local works; 1315 millions will be 
devoted to the construction of roads, harbour improve- 
ments, and inland navigation, including new wharves at 
Boulogne and the laying out and equipment of the port 
of Lyons as part of the Rhéne navigation scheme; 2625 
millions for the railways, and other sums allotted for slum 
clearance and the construction of workmen’s dwellings, 
schools, and colleges. Nearly one-half of the total amount 
will be spent on works affecting Paris, notably 1100 
millions for roads around Paris, 650 millions for sanitary 
works, 240 millions for the construction and widening of 
bridges, 170 millions for the construction of the new State 
Railway Montparnasse terminus, as well as work on other 
stations, and 300 millions for the Paris water supply, 
including barrage reservoirs. Of the 2625 million francs 
allotted to the railways, 1300 millions will be spent on the 
electrification of lines between Culoz and Chambéry, Paris 
and Le Mans, and Tours and Bordeaux. This expenditure 
has had the effect of mitigating pessimism and arousing 
hopes that sufficient work will be distributed during the 
coming winter to provide fair employment, but the general 
character of the works to be undertaken and the long 
period covered by the expenditure will not, it is feared, 
produce any notable effect on particular industries, espe- 
cially the engineering trades. 


Motor Subways. 


The street traffic in Paris is largely radial from 
the centre combined with a gyratory movement around 
the outer boulevards which were formerly bounded by the 
fortifications, and at the sites of the “‘ gates’ these two 
currents of traffic are a cause of serious trouble and 
danger. The first attempt to deal with the difficulty was 
the construction of a subway to carry motor cars from the 
circular route underneath the avenue leading into the Bois 
de Boulogne. In an excavated cutting a reinforced con- 
crete tunnel of rectangular section was built and covered 
over. At the Porte Maillot entrance to the Bois a second 
subway is in course of construction, and will extend under 
roads with heavy traffic. This tunnel is of arch form, built 
with large stones of irregular shape, and more or less flat, 
that are excavated from the side of the Seine Valley. A 
third subway at the Porte de Champerret is much more 
complicated on account of the necessity of displacing mains 
and constructing a gallery for them at the side of the road. 
The subway will also cross over the Metropolitan Railway 
tunnel, the crown of which is 3-5 m. below the road level, 
and as the height of the subway is 4-5 m., the top of the 
tunnel at that point will have to be flattened. The subway 
will have a length of about 650 m. and will consist of two 
reinforced concrete tunnels of rectangular section, this 
being necessary to allow of one half of the road being 
kept open to traffic during construction, while the central 
wall will support a particularly heavy thickness of rein- 
forced concrete road. Provision is made for the future 
building of a divergent tunnel to another outlet. It is not 
expected that the work, already well in hand, will be com- 
pleted in less than a year, and the cost is justified by the 
subway offering the only possible solution of a traffic 
problem which is becoming increasingly serious. 


The Aircraft Industry. 

Since the civil air services were merged into the 
company Air-France satisfactory progress has been made 
with the work of simplifying the organisation and cutting 
down expenditure in a way to lessen the financial burden 
imposed on the State for the maintenance of long-distance 
air lines. The old companies possessed a considerable 
number of machines of many types, now mostly obsolete, 
and the first objective of Air-France was to reduce the 
number of t and standardise them, with the result 
that the aircraft industry has been undergoing a drastic 
reform. A number of small makers have been compelled 
to go out of business because the company refused to 
place orders for types of machines other than those finally 
selected. The production of aeroplanes is therefore being 
limited to a small number of big firms like Breguet, 
Blériot, Farman, and Nieuport-Astra, and to seaplane 
builders at Saint-Nazaire, Bordeaux, and Marseilles. The 
idea is to concentrate production with a view to economy 
and efficiency. New seaplanes for service across the 
Mediterranean and to South America have given promising 
results, and the South American service in particular is 
receiving attention in view of the competition from 
Germany, which has fitted out another ship to be stationed 
in the mid-South Atlantic for revictualling aircraft. The 


French machines ‘‘ Croix du Sud ” and “ Arc-en-Ciel,” of 
different types, accomplished their trials across the South 
Atlantic satisfactorily, but it has yet to be proved that 
seaplanes can run to schedule times on this line in all 
seasons. 





British Patent Specifications. 


When an invention is communicated-from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 








Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at ls. each. 


The date first given is the date of application ; the second date, 
at the end of the i t, is the date of the acceptance of the 
complete Spect fication. 





STEAM ENGINES. 


413,022. January 17th, 1933.—Dervices ror Use rv Lusri- 
CATING ENGINES AND Pumps, Frank Symonds, 12, Duke- 
— off London-road, Newcastle-under-Lyme, Stafford- 
shire. 

The object of the invention is to provide a device by which 
colloid graphite in paste or liquid form, or any other lubricant 
can be introduced by the hand-operated lubricating gun method 
into steam supply to engines and pumps whilst under any 
working pressure of steam, and thoroughly to atomise the 
graphite when in contact with the steam. The apparatus, as 
shown in the drawing, consists of a high-pressure non-return 
valve A, in combination with a steam valve B and having an 
atomising tube C. The valve body is bored to form a cylinder, 
into which is fitted a combined free-moving piston and valve D 
and a screwed spindle or push rod H. This will act as an 
intensifier to force the colloid graphite into the atomising tube C. 
The atomising tube C is screwed into the casing of the valve B 
and has holes E and slots F, through which the graphite is 
atomised by the steam flow. A shield G is fitted to the coarse- 
threaded a of the non-return valve A, thereby making a 
pressure-tight joint between the face of the nipple of the non- 
return valve A and the face of the nipple of a gun (not shown). 
The holes J in the shield or coupling G form an outlet through 
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which surplus lubricant (should there be any) would be expelled 
into the space K of the shield G when the gun is attached or 
detached from the lubricator, thereby protecting the operator 
from the spitting of lubricant should the non-return valve A 
not function properly whilst under ——s pressure or from 
any other cause. The shield G can be fitted to either the gun 
or the nipple of the non-return valve A. To operate the appa- 
ratus a gun (not shown) having a coarse-threaded nipple is 
charged with colloid graphiteinpasteform. This gun is attached 
to the nipple of the non-return valve A by means of the coupling 
and shield G. The lubricant is forced from the gun through the 
small-bore holes or ducts in the nipples past the ball valve of 
the non-return valve A into the space under the free-moving 
piston and valve D and through the hole or duct in the casing of 
the valve B into the atomising tube C ; here the stream flow 
acting on the slots F and holes E thoroughly atomises the 
graphite. On completion of the charge the push rod or spindle H 
forces down the free-moving piston and valve D, expelling the 
surplus lubricant through the tube C and closing the valve 
against the steam pressure. Any lubricant left in the hole or 
duct of the casing of the valve B and in the tube C is drawn out 
by the action of the steam upon the slots F and holes E of the 
tube C. The gun is then detached from the lubricator.—July 
12th, 1934. 


MEASURING AND TESTING INSTRUMENTS. 


413,452. April llth, 1933.—PoI1sEwEIcHTs FoR STEELYARDs, 
W. and T. Avery, Ltd., Soho Foundry, Birmingham ; and 

A. Leeson. 
In order to prevent damage to the notches A of the steelyard 
of a weighing machine while the counterpoise is being moved to 
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eftect a balance, the counterpoise and consequently the nib B, 
which engages with the notches, is lifted bodily by the cam C 
and hand knob D. This cam presses down the skid E, which 





INTERNAL COMBUSTION ENGINES. 


413,534. October 18th, 1933.—Vatve GeaRk FoR REVERSIBLE 
Enoines, Sulzer Fréres Société Anonyme, Winterthur, 
Switzerland. 

This invention is concerned with the valve gear of the 
scavenging pumps of reversible two-stroke engines. The actual 
valve A is of the rotary type, but its action is not in question. 
The direction of flow of the air is indicated by arrows. The 


NP413,534 








valve is rotated by the skew gear B through the clutch C, which 
is of the toothed variety with a considerable amount of back- 
lash, as the valve must be displaced through an angle of about 
90 deg. on reversal. In order to ensure that the clutch will take 
up its new position a brake is provided at D. This brake is 
operated by the pressure of the starting air and consequently 
comes into action automatically.—July 19th, 1934. 


CRANES AND CONVEYORS. 


413,372. January 20th, 1933.—Conveyors FOR POWDERED 
Materiats, J. M. Whitehouse, 13, Alexandra-road, 
Bedford; and A. J. H. Haddan, lla, St. Andrew’s-road, 
Bedford. 

It is proposed to make a conveyor for powdered coal and 
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such like materials as a tube of helically wound material A. 
This tube is spaced inside another tubular casing B by the wire 
helix C. Compressed air is supplied at D to the annular 

and, passing through the joints in the convolutions of the heiix, 
propels the material forward.—July 19th, 1934. 


LIGHTING AND HEATING. 


414,003. March 9th, 1934.—Hor Water CincuLaTING SysTEMs, 
B. E. D. Kilburn, 31, High Holborn, London, W.C.1. 

This arrangement seems to be intended to provide several 
alternative temperatures from one boiler. The boiler is shown 
at A and the primary hot water is circulated through the first 
radiator system B by the pump C. The return water passes 
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through the heat exchanger D, which is in the circuit of the 
second radiator system E, with a pump at F. The primary 
circuit also includes the heat exchanger G, through which hot 
water can be by-passed. The third circuit H has its main inter- 
changer at J, asecondary or by-pass one at K, and its pump at L. 
—July 26th, 1934. : 


METALLURGY. 


413,389. January 26th, 1933.—Process ror REFINING CoPpPER, 
Enfield Rolling Mills, Ltd., Lincoln House, High Holborn, 
London, W.C.1. 

This invention relates to the refining of copper. In the 
vacuum refining and casting of metals it has, say the inventors, 
already been proposed to introduce the metal to be refined in a 
molten state into electric induction furnaces, where it is main- 
tained molten in vacuo until the gas has been completely 
removed, so as to avoid cooling of the furnace, which, imme- 
diately after discharging one charge, is re-charged with a fresh 
molten charge. The invention, however, relates to a process 
of re-treating copper which has already been subjected to a 
fire refining operation. It contemplates a refining treatment 
which is adapted not only to remove any gases occluded by the 
metal, but also to reduce the content of various other impurities, 
such as bismuth, arsenic, zinc, and the like, to practically 








rides on the top of the steelyard and carries the weight as it is 
moved.—July 19th, 1934. 
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negligible proportions. In carrying out the invention, copper 
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which has been refined by fire in the normal manner, for example, 
in an ordinary reverberatory refining furnace, is subjected to a 
superheating treatment. under a vacuum in a separate evacuation 
vessel before it is worked up by casting or otherwise. In a 
preferred method of carrying the invention into practical effect 
the whole or a portion of the contents of a refining furnace are 
tapped off into a separate evacuating vessel which is preferably 
preheated and the molten metal is subjected to a combined 
superheating and vacuum treatment therein until the dissolved 
gases are completely removed, this operation taking about one 
hour. Thereupon the copper is cast in the form of ingots or 
wire bars under atmospheric pressure. The vacuum vessel is 
preferably heated by electrical induction which enables a higher 
vacuum to be obtained, thereby decomposing, not only the 
cuprous oxide, but also removing any other impurities, such as 
primarily bismuth and also arsenic and zinc. The bismuth 
content in blister copper may vary between 0-01 to 0-05 per 
cent. This content is lowered to about 0-008 to 0-01 per cent. 
when the copper is subjected to the normal furnace refining. 
The pre-refined molten copper is placed in the vacuum furnace 
at a temperature of about 1200 deg. Cent., whereupon a vacuum 
of 5mm. mercury column is produced, the mass being super- 
heated to a temperature of 1300 deg. Cent. After two hours the 
bismuth content has been shown to have decreased to about 
0-002 per cent. If the vacuum be increased to 1 mm. 
mereury column and the temperature to 1350 deg. Cent. the 
bismuth content is reduced to 0-0015 per cent. after only one 
hour. The temperature may be increased to the extent that the 
practical working conditions of the vacuum furnace permit.— 
July 19th, 1934. 


413,932. November 13th, 1933.—A Process ror INTIMATELY 
Unitrne STEEL AND Bronze, A. Monzer, Berlinerstrasse 45, 
Berlin-Pankow, Germany ; and G. Skript, Schélerpark 8, 
Berlin-Wilmersdorf, Germany. 

The inventors wish to line a steel shell with bronze, pre- 
sumably to form a bearing, but find it is difficult to secure the 
idhesion of the two metals, as normally the surface of the steel 
is oxidised as the molten bronze is introduced. They conse- 
quently use the apparatus shown in the drawing. A is the steel 
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shell and B a core, which, as will be seen, is made conical. The 
molten bronze is poured through the bottom gate C and rises 
up through the annular space into the hopper-like chamber D 
above. In this way a hydrostatic pressure and a conservation 
of heat are obtained. An important feature is that the inside of 
the shell is first lined with copper. This copper protects the 
steel surface, but is melted off as the molten bronze rises and is 
carried away, so that the bronze comes into intimate contact 
with the steel.—July 26th, 1934. 


ORDNANCE AND ARMOUR. 


414,005. March 22nd, 1934.—Exp.Lostve Prosecrites, E. W. 
Brandt, 101, Boulevard Murat, Paris, France. 

The invention aims at enabling the proportion of the explosive 
charge to be very considerably increased in relation to the 
weight and calibre of the projectile, whilst at the same time 
obtaining mean velocities which are considerably higher than 
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those attained heretofore. To this end the projectile of the 
inventor comprises a thick hollow member, or base, of material 
of very high density, on which is attached a tapering curved 
member with thin walls, the whole enclosing a chamber or 
cavity in which the explosive is housed. It is suggested that 
the base should be made of tungsten and the envelope of 
duralumin.—July 26th, 1934. 


MISCELLANEOUS. 


412,987. January 6th, 1933.—ANopE ARRANGEMENTS FOR 
Mercury Arc Rectiriers, The General Electric Company, 
Ltd., of Magnet House, Kingsway, London, W.C.2, and 
Enrico Gallizia, of the General Electric Company, Ltd., 


connected with their anodes A near the radially outer ends 
thereof, whilst the anode stems associated with the inner circle 
of seals C are connected with their anodes near the radially inner 
ends thereof. The anodes are provided with shields F of oblong 
eross section, and within each anode shield there is deflecting 
means G adapted to spread the arc stream towards the radially 
outer end of the working face of the anode. The deflecting means 
may consist of a louvre like arrangement disposed immediately 
below the anode working face, and including a number of plates 
H arranged tangentially with respect to circles concentric with 
the centre line of the rectifier, the plates H being inclined so 
that their lower edges are further in the direction of the radially 
inner edge of the anode than their upper edges. The object of 
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the arrangement is to spread the are over the anode A and to 
effect a substantially uniform distribution of current over the 
working face of the anode A. In order to compensate for the 
unequal ohmic characteristics at different points within each 
anode, due to the asymmetrical arrangement of the stem with 
respect to the anode body, each anode is provided with a hori- 
zontal slot K disposed beneath the point of attachment of the 
stem. In this manner the effective electrical points of connec- 
tion of all the anodes are made similar. Since the anodes A 
are, then, all similarly placed with respect to the cathode, the 
are drops are substantially equal, and unequal load sharing 
between the anodes and tendency of some of the anodes to back- 
fire, which may result from unequal load sharing, are avoided. 
July 6th, 1934. 


413,326. January 13th, 1933.—Mercury Arc KeEcrTIFIERS 
AND LIKE Vapour Execrric DiscHarGe Devices, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2; and Frank Perey Whitaker, of 
237, Clifton-road, Rugby. 

It has been found to be advantageous to keep the temperature 
of the discharge chamber of mercury arc rectifiers and similar 
devices low. In accordance with this invention, it is arranged 
that cooling means for the discharge chamber are controlled in 
response to the temperature of the anode or of a part associated 
with the anode, such as anode stem or anode seal. Preferably 
the temperature of the discharge chamber should be kept 
actually lower than the temperature of the anode or of its asso- 
ciated parts. In one form of the invention the cooling means is 
controlled in response to temperature difference between the 
discharge chamber and the anode or associated part. This 
temperature difference may, for example, be kept approximately 
constant by thermostatic means. The control arrangements 
may comprise a pair of resistance strips, one mounted around 
the anode seal of a rectifier and the other mounted at the top 
of the water-cooled part of the discharge tank. These two 
resistance strips are connected into a Wheatstone bridge, and a 
relay is arranged to operate on unbalance of the bridge in the 
sense indicating a more rapid rise in tank temperature than in 
the temperature of the anode seal. The relay may control a 
contactor to start or accelerate a fan associated with a cooler 
for the rectifier or to operate a device to open a cock con- 
trolling cooling water supply. When the anodes and associated 
parts have heated up to a predetermined normal operating 
temperature, the control may be superseded by a known method 
of temperature control of the discharge tank, preferably thermo- 
static.—July 13th, 1934. 


413,462. April 26th, 1933.—Vatve Packines, Hopkinsons 
Ltd., Huddersfield ; R. L. Brown, and T. Metcalfe. 

It is claimed that this form of valve is cheaper to construct 

than the usual type. The essential difference from the normal 
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Engineering Works, Witton, Birmingham. 

This invention relates to anode arrangements for vapour arc 
converters of the kind comprising a number of anodes mounted 
on the top plate of the converter casing, and is of particular 
utility in connection with converters provided with a relatively 
large number of anodes. The anodes A are of oblong shape, the 
longer axes lying in planes radial with respect to the centre line 
of the converter, and their lower faces are symmetrically dis- 
posed with respect to the cathode of the converter. The anodes 
are supported from the top plate B of the converter tank by 
means of upwardly extending stems through the intermediary 
of anode seals C. The ends of stems exterior to the tank carry 
anode radiators D. The anode seals C may be of any suitable 
type. According to the invention, these seals are arranged on 
two circles concentric with the centre line of the converter tank, 
which is of the usual circular cross section, the cathode being 
arranged centrally at the bottom of the tank. Alternate seals 
C are on different circles. The anode stems E extend vertically 
and the stems associated with the outer circle of seals C are 











lies in the fact that the stuffing-box gland A is pressed down into 
place by a sleeve B that is screwed downward and outwardly 
from the bonnet, instead of being screwed down from above. 
July 19th, 1934. 


413,964. December 21st, 1933.—Trip Gear, L. Birkigt, Rue du 
Capitaine, Guynerner, Bois-Colombes (Seine), France. 
The object of this gear is to reduce the manual effort necessary 
to release a trip gear when it is loaded by a powerful spring. The 
load, which is represented by the spring A, is held by the paw! B. 
This pawl is kept in engagement with its notch by the roller C 
engaging with the protuberance on the bar D. This bar can 


pulled out of engagement by tho rod G, and the bar D is shot 
towards the right by the spring E. The paw! B is then free and 
is pushed out of engagement by the spring H. In resetting the 
spring A is compressed beyond the normal andthe pawl, F 
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engages with its notch, as shown by the dotted lines. Then, 
when the spring A is partially released, it draws the bar D to the 
left and the protuberance resets the main pawl B.—July 26th, 
1934. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay To Sunpvay, Sept. 97TH. 
Inst. or Gas ENGINEERS.—Visit to Second International Gas 
Conference, Ziirich and Swiss Tour. For papers and reports, 
see page 97. 
Monpbay, Sept. 3rp, TO THursvay, Sept. 6TH. 
Inst. oF Metats.—Annual Autumn Meeting, Manchester. 
For programme, see page 61, July 20th. 
Monpay, Sept. 10ru, ro THurspay, Sept. 137x. 
IRoN AND Street Inst.—-Autumn meeting in Belgium and 
Luxemburg. For programme see page 169. 
Turspay, Sept. litx. 
Inst. OF Martine ENGINEERs.—88, The Minories, London, 
E.C.3. Presidential address, Mr. J. H. Silley. 6 p.m. 
Fripay, Sepr. 2lst, Tro Sunpay, Sept. 23rv. 
Women’s ENGINEERING Soc.—Twelfth Annual Conference of 
Women Engineers to be held at Norwich. 
Fripay, Serr. 21st, ro Monpay, Sept. 24TH. 
Assoc. or Speciat LIBRARIES AND INFORMATION BuREAUX. 
-Oxford. Programme, see page 10, July 6th. 
THURSDAY TO SATURDAY, Sept. 27TH TO 29TH. 
FarapAy Society.——University College, London. Genera 
discussion, * Colloidal Electrolytes.’ Meetings daily. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


BASTIAN AND ALLEN, Ltd., London and Glasgow, have 
received an order for the supply of the electrode boilers and 
equipment for the Pioneer Health Centre, Peckham, which is 
being built to the design and instructions of Sir E. Owen 
William. Besides electric heating, hot water service, and air 
conditioning, the Centre will have a swimming pool, also heated 
electrically. 

Stmon-Carves, Ltd., Stockport, has received an order from 
the Shelton Iron, Steel and Coal Company, Ltd., Stoke-on- 
Trent, for a battery of twenty-four coke ovens. The ovens will 
be of the ‘‘ Underjet ” compound twin-flue type, built in high 
silica, and designed for firing by either rich or lean gas, or both. 
Simon-Carves, Ltd., has also received an order from the same 
firm for an electrostatic detarring plant for use on coke-oven gas. 


Tue Brush ELectricaL ENGINEERING Company, Ltd., 
Loughborough, has received an order from H.E.H. the Nizam’s 
State Railway for six all-metal single-deck thirty-four-seater 
omnibus bodies for service in the city of Hyderabad, India. 
These omnibus bodies are to be built to the requirements of the 
consulting engineers, Sir Douglas Fox and Partners. The com- 
pany has also received an order from J. I. Thornycroft and Co., 
Ltd., for five single-deck omnibus bodies mounted on Thorny- 
croft chassis for Ramleh Electric Railways. 


AmonG recent marine orders received by Negretti and 
Zambra, 38, Holborn Viaduct, London, E.C.1, are the follow- 
ing :—127 mercury-in-steel dial thermometers for H.M. Cruisers 
‘“‘ Ajax,” “ Arethusa,” and ‘‘Galatea”’; 126 similar thermo- 
meters for all the ‘ Fearless” class of destroyers, and thermo- 
electric pyrometers for H.M. submarines “ Salmon,’’ *‘ Shark, 

‘*Sealion,” and ‘‘ Snapper.” In addition, the company has 
received orders for 445 dial thermometers from five different 
shipping companies, and for 56 similar thermometers for 
Portuguese destroyers. 








CATALOGUES. 
Avetinc Barrorp, Ltd., Grantham.—A leaflet on the 


Henderson road scarifier. 

F. Brasy Aanp Co., Ltd., Deptford, 8.E.8. 
trating wire machine guards. 

Crorts (Encrveers), Ltd., Thornbury, 
catalogue on ‘‘ Sure Grip ’’ V-rope drives. 
Ritrcnie ATLAS ENGINEERING COMPANY, Ltd., Atlas Works, 
Temple, Glasgow.—A pamphlet on “ R-A’’ all-steel police 
boxes. 

Nationa, Gas AND Om Encine Company, Ltd., Ashton- 
under-Lyne.—Publication 259, illustrating a large number of 
craft with National marine engines, also a folder on cold-starting 
oil engines for the small power user. 

Enos Exectric Company, Ltd., Stafford.—Publications 
Q 87, Fractional Horse-power Motors; Q 72, Burn-out Pro- 


A folder illus- 


Bradford.—New 





be urged towards the right by the spring E, but is held by the 
pawl F. 


When it is desired to release the gear the pawl F is 








tector for A.C. Machines; Q 90, Diesel-electric Powering for 
Tugs ; Q 91, Modern Diesel Engines—A Comprehensive Range. 
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Clyde Shipbuilding. 
Sratistics published last week show that ship- 
building on the Clyde has continued to improve, for 
the output was higher in August than in any month 
since October, 1930. It is true that there was a 
marked difference in the figures, those for four years 
ago being sixteen vessels with an aggregate of nearly 
59,500 tons, and those for August only eleven vessels 
with a total tonnage of 33,200 tons; but, on the 
other hand, the improvement by comparison with 
last year is noteworthy. Already, in eight months, 
the vessels launched—thirty-six in number, and 
with a tonnage of 67,800—have surpassed the output 
for the whole of last year, in which the aggre- 
gate tonnage was under 56,000. When the new 
Cunarder is launched some two weeks hence, the 
Clyde tonnage for the first nine months will receive 
a sudden augmentation by 73,000 tons, and it is 
probable that by Christmas-time a good year, if 
not a very good year, will have to be recorded. 
The only fly in the ointment is a diminution 
during August of the number of orders for new 
ships, but, we understand, that several contracts 
are likely to mature at an early date. Looked at 
from another point of view, even if orders come in 
less freely than during the first half of the year, the 
fitting-out basins will provide work for many months 
to come. In the first eight months of this year, the 
four Scottish shipbuilding centres—Clyde, Forth, 
Dee, and Tay—have launched fifty-four ships with 
an aggregate tonnage of nearly 79,000. 


A Grid Breakdown in Kent. 


DURING @ severe thunderstorm in East Kent on 
Friday, August 3lst, two grid transformers in the 
vicinity of the Canterbury Corporation’s electricity 
works were damaged by lightning, and the supply of 
current to Canterbury and Herne Bay was interrupted 
for nearly four hours. Although the Canterbury 
generating station, from which the supply was 
originally obtained, was brought into service, it was 
apparently unable to carry all the load, and soon 
after the supply was renewed at Herne Bay it failed 
for a second time. While the interruption began at 
4.30 p.m., certain parts of the town were without light 
at 10.30 p.m. The breakdown serves to indicate that 
although lightning is not nearly so prevalent in this 
country as it is in others, it is a possible source of 
trouble, and it remains to be seen whether it will be 
necessary to provide additional protective equip- 
ment. The only device that is at present used on the 
grid to deal with lightning is the overhead earth 
wire which, judging by the trouble at Canterbury, 
is not always effective from the point of view of 
protecting transformers against surges. 


Completion of an Australian Dam. 


THE Hume dam, which holds up the headwaters 
of the river Murray, in Australia, has just been 
completed, and it is hoped that the melting of the 
snows on the Southern Alps will bring down sufficient 
water to fill the reservoir thus created. The river 
Murray, for the greater part of its course, forms the 
boundary between the states of New South Wales 
and Victoria, which have jointly carried out the work. 
The site of the dam, which provides for a storage 
capacity of 1,250,000 acre-feet of water to be used for 
irrigation purposes, lies about 6 miles to the east of 
Albury, in the foothills of the Alps, and there is 
a catchment area of 5900 square miles. On the 
New South Wales side a formation of solid granite 
provides a suitable foundation for a concrete gravity 
section structure with a spillway built across the 
existing river bed, while on the Victoria side, where 
there are extensive alluvial flats, the dam is continued 
as an earthen embankment with a concrete core wall 
2700ft. in length. The total length of the structure 
is 3600ft., and its greatest height 90ft. It is planned 
to erect upon the spillway section at a later date a 
number of piers which will carry twenty-nine steel 
lifting gates, each 20ft. wide by 15ft. high. By 
this means the capacity of the reservoir would be 
increased to 2,000,000 acre-feet. The dam has taken 
fifteen years to build, and is estimated to have cost 


is Belfast. Last Friday, August 31st, the Governor of 
Northern Ireland, the Duke of Abercorn, officially 
declared the new airport open. 
Newtownards, Co.. Down, and lies about 8 miles out 
of Belfast. The credit for the inception of the scheme 
for its construction must be awarded to Lord London- 
derry, on whose land the new airport is situated. The 
port has a landing area of 50 acres and it is hoped that 
it will eventually be used by air liners carrying mails 
and passengers to all parts of England, Scotland, and 
Ireland. In a manner similar to most of the airports 
that have been constructed in Britain, aerial taxis 
will be available for hire, and the aerodrome will be a 
centre for tuition in flying. 


have been effected before 1936. A second reason 
for the speedy adoption of oil-electric traction was 
that if a number of these units was not ordered, 
it would have been necessary to have obtained 
many new steam locomotives, because the directors 
had reached the conviction that in view of technical 
progress the existing steam locomotives would 
become antiquated before the expiration of the 
normal period fixed by the provision for depreciation. 
During August, Mr. Hupkes states (according to 
the Amsterdam Telegraaf) various faults developed 
in the oil engines which it was impossible to explain 
without further investigation, and which had not 
occurred in the same type of engines running in 
other countries. On inquiry it was found that the 
locomotives had been operated under unfavourable 
conditions, mainly in consequence of the unsuitable 
loads at low speed, when abnormally high powers were 
developed, and through variations in the supply of 
fuel and in the lubrication. 


Telford’s Centenary. 


SuNDAY September 2nd 1934 marked the cen- 
tenary of the death of Thomas Telford. He was 
born on August 9th 1757 in Eskdale, Scotland. His 
father John Telford was a shepherd and died a few 
years after Thomas was born. His widowed mother 
with the assistance of a relation and the surrounding 
farmers had a hard struggle to maintain herself and 
her young son but she succeeded in securing for him 
the groundwork of a sound education. His own 
ambition, his native ability and his courage supplied 
what was required to raise him from his humble origin 
to the foremost position in the engineering world of 
his day. At the age of fourteen he was apprenticed 
to a stonemason at Langholm. Nine years later he 
was following his trade in Edinburgh. In 1782 he 
roved southwards and found employment as a working 
mason on the building of Somerset House in London. 
His opportunity to secure advancement came two 
years later when he was selected to superintend the 
construction of the Commissioners’ House at Ports- 
mouth Dockyard. In 1788 at the age of thirty-one 
he was appointed surveyor to the County of Shrop- 
shire and it was during his tenure of that office that 
he began his career as a builder of roads and bridges. 
In 1793 he was appointed engineer to the Ellesmere 
Canal. His first really great work, the construction 
of the Pont Cysylltau aqueduct to carry the canal 
over the river Dee in the valley of Llangollen was 
begun in 1795 and completed in 1803. In 1801 he 
began his first survey of the Highlands. His task 
was to improve the inland communications and the 
harbours in the North of Scotland. Notable among 
the many works which were the outcome of his 
studies and labours round about this time were the 
improvement of Aberdeen Harbour and the construc- 
tion of the Caledonian and Crinan canals. His fame 
had now spread abroad and in 1808 he was invited 
by the King of Sweden to visit that country and 
advise on the extension of the Gotha Canal from 
Trollhattan to Soderkoping. Of his other great works 
no list which we could give in the space at our disposal 
could be exhaustive. Outstanding among them were 
the Menai suspension bridge, the Dean bridge at 
Edinburgh, the St. Katharine’s Dock, London and 
—his last and it is held by many his most beautiful 
structure—the Broomielaw bridge across the Clyde 
at Glasgow. Telford was elected the first President 
of the Institution of Civil Engineers in 1820 and con- 
tinued in that office for fifteen sessions until his death 
in 1834. He was buried in Westminster Abbey. 


Ulster Civil Airport.- 


THE latest city to provide itself with a civil airport 


It is situated at 


Lord Londonderry 


£5,500,000. 


Oil-Electric Trains in Holland. 


AFTER having been in operation for a few months 
some forty oil-electric locomotives on the Dutch 
State railways have, been temporarily withdrawn 
from service for overhaul. Mr. W. Hupkes, Chief 
Engineer of the locomotive department of the State 
railways, states that when the directors of the rail- 
ways in January, 1933, decided to introduce oil- 
electric traction on a large scale by May 15th, 1934, 
they were quite conscious of the not inconsiderable 
risk which they were running in the introduction of 
the new method, But they considered themselves 


justified in assuming this risk. - If, at the beginning | i 


famous. 
aeroplanes gave a display of aerobatics. 


formally opened the new Traneberg Bridge in Stock- 
holm. This bridge spans the harbour and, including 
a viaduct and its approaches, has a length of 580 m. 
The arch portion is built of reinforced concrete and 


personally welcomed the Governor to the aerodrome 
and said that he believed the ceremony would mark 
the beginning of an era of aviation in the province 
which would compare as a successful enterprise with 
the great industries for which Ulster and Belfast were 
After the opening ceremony a number of 


Opening of Traneberg Arch Bridge. 
Last Friday, August 3lst, the King of Sweden 


ts span of 178-4 m. is greater than that of any similar 


a width of 45 m. and carries a roadway and the two 
tracks of the suburban electric railway. The structure 
has several features of particular interest, which were 
mentioned in an article appearing in our issue of 
September 15th last year. Two separate and inde- 
pendent arches carry the superstructure, and since the 
bridge is aligned almost due east and west, that on 
the south side is likely to experience greater changes of 
temperature than that on the north, hence longitudinal 
articulation of the road surface had to be provided 
for. The building of this bridge is only @ part of a 
great scheme of development. Another bridge, about 
2 miles west of the centre of the city, is being built 
across Lake Maloren and is expected to be completed 
about a year hence. Slussen, a roadway formerly 
providing the only means of access from the south of 
the lake to the north, is also being improved and its 
approaches reconstructed. 


Salvage Work at Scapa Flow. 


THE salvaging of the scuttled German fleet in 
Scapa Flow was originally undertaken by Cox and 
Danks, Ltd., a firm which was responsible for the 
raising of a large number of the vessels, including the 
28,000-ton battleship. ‘“‘ Hindenburg.” Metal Indus- 
tries, Ltd., of Glasgow, which has now taken over the 
work, succeeded last Saturday, September Ist, in 
raising the battle-cruiser ‘“‘ Bayern,” a vessel of the 
same tonnage as the “‘ Hindenburg,” 630ft. in length, 
with a beam of 99#ft., and armed with eight 15in. 
guns. The ship was lying upside down in 20 fathoms 
of water and nearly eight months’ work was necessary 
before an attempt could be made to bring her to the 
surface. Seven air locks were fitted to the hull and 
work was carried on within it under a pressure as 
high as 50 lb. per square inch. Three weeks ago the 
first attempt to raise the ship was made, but unfor- 
tunately as she approached the surface a heavy list 
developed and she had to be allowed to sink once 
more. All-was ready for a second attempt late on 
Friday night, but it was decided to wait for daylight. 
At 10 a.m. in the morning the ship was awash. She 
is now afloat with 18ft. of freeboard. Before she 
was taken to shallow water near Lyness to be pre- 
pared for the long tow to the breaking-up yards in 
the Forth divers went down to ascertain if there 
was any part of the superstructure which would inter- 
fere with towage operations. 





Unemployment Returns. 


For some months now the figures of employment 
and unemployment issued by the Ministry of Labour 
have made cheerful reading. At first sight the figures 
for August issued last Monday seem to show that a 
setback has occurred, for the number of unemployed 
persons is seen to have increased by 10,318 compared 
with the figures for the preceding month. However, 
it also appears from the statistics that the number of 
employed persons has increased at the same time by 
34,000. The anomalous nature of these figures is 
explained by the fact that an unusually large number 
of boys and girls leaving school have registered for the 
first time. The total number of unemployed persons 
on August 20th was 2,136,578, showing a decrease 
since the corresponding date last year of 274,559, 
while the number employed was approximately 
10,170,000, an increasé of 376,000. The improvement 
in employment was most marked in the coal mining 
industry, and there was also some improvement in the 
building and woollen and worsted industries. In 
shipbuilding the steady improvement recorded by 
recent figures continued. A slight setback occurred, 
however, in iron and steel and in the motor vehicle 
industries. * 


The Progress of Civil Aviation. 


Tue Air Ministry’s Report on the Progress of Civil 
Aviation for 1933 was published on Wednesday of 
this week. It reveals a definite increase in both the 
number of passengers and the quantity of goods 
carried by Imperial Airways. On the company’s 
European services 53,500 passengers. and over 66 
tons of freight were carried. The weight of air mail 
sent from this country amounted to about 85 tons 
or one-third more than in 1932. The report mentions 
the possibility of preliminary steps being taken 
shortly to establish Transatlantic air mail services. 
Arrangements with that end in view are now being 
discussed with the Governments of Newfoundland 
and Canada and with Canadian Airways Ltd. . At 
the same time proposals for co-operation with 
American interests will, it is hoped, result in the 
early institution of a service between Bermuda and 
the United States. The export of British aircraft, 
engines and spare parts remained good during the 
year. The total value of the exports amounted 
to £1,465,515 as compared with £1,741,822 in 1932. 
The business transacted by the industry in overseas 
markets, the report notes, was conducted in the face 
of extremely severe . competition. Nevertheless 
important new markets were found especially in 
Latin America with which business expanded to a 
record figure, a result, the report suggests, which 
may be attributed to the enterprise shown by British 
aircraft manufacturers in connection. with their 








only one or two experimental trains had been ordered, 
then the institution of practical working could not 


bridge yet built. 


It provides a clear headroom for 





shipping of 26m. above mean high water level over 


display at the Buenos Aires Exhibition of 1931. 
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The Santi Condenser. 


No. III. 


(Continued from page 215, August 31st.) 


DowNFLOW: THE RICHARDSONS, WESTGARTH 
CONDENSER. 
| reamed all the early surface condensers were of the 
4% downflow type. In general, they were cylindrical 
and were filled by two or more “solid” banks of 
tubes, the circulating water passing first through 
the lower bank and afterwards through the upper ones 
in succession. The drawing reproduced in Fig. 3 will 
serve to show how far modification of this plan has 
been carried in a modern design. The steam, entering 
at the top penetrates far into the upper tube bank 
by reason of the open pitching of its tubes and along 
two wide lanes on either side, gains access to the very 
bottom of the condenser. On each side the lowest 
bank of tubes is completely baffled off from the rest 
to act as an air cooler, and an indication is given in the 
drawing of the situation of the air suction branches. 














Tee Exncweer’ 


‘FIG. 3—TUBE PLATE ARRANGEMENT 


The rain of condensate from above is prevented by 
baffles from falling through all the banks of tubes 
below. Caught by baffles arranged along the lower 
sides of the “ lanes,”’ it is compelled to flow directly 
to the condensate sump along a path which brings 
it closely into contact with the yet uncondensed 
steam. This particular arrangement is that devised 
by the Contraflo Engineermg Company, Ltd., and the 
tube plate arrangement illustrated is that of con- 
densers as made by Richardsons, Westgarth and Co., 
Ltd., of Hartlepool. 

The shell for such a condenser, as made by this 
firm, is illustrated by another line engraving, Fig. 6. 
It is 22ft. 9in. in length between tube plates and was 
designed to contain a cooling surface of 54,000 square 
feet of tubes, lin. in external diameter and 18 I.S.G. 











FiG. 4—ERECTING PART OF CONDENSER SHELL 


thick, and to condense at a vacuum of 29in. of mer- 
cury 405,000 lb. of steam per hour when supplied with 
cooling water at a temperature of 55 deg. Fah., and 
at a rate of 44,000 gallons per minute. It illustrates 
accurately modern methods of construction. Until 
a few years ago it was usual in land plants to make the 
shell of cast iron and in marine plants to built it up 
as a riveted structure from steel plates. Nowadays, 
however, the development of welding technique has 





brought into being a competitor with these two 
“traditional”? methods. Richardsons, Westgarth use 
mild steel plating and fabricate the shell by means 
of the quasi-are process of fusion welding. 

It takes very little imagination to realise that in 
operation the shell of a condenser is subjected to very 
eonsiderable stresses. It has to bear, in fact, an 
externally applied pressure amounting to nearly one 
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HALF PLAN, 
FIG. 6—-CONDENSER SHELL 


atmosphere. Of necessity, therefore, there must be 
applied to the main plates forming the shell a system 
of internal and external stiffening members. External 
ribs may be seen in Figs. 4 and 5, and internal stiffen- 
ing bars are indicated in the drawing. 

As typical examples of condensers of this class, 


two parts had been transported to the site they were 
bolted together around the circumferential joint 
provided and the junction was finally sealed by 
welding. The contract for these condensers specified 
that each should be able to maintain a vacuum of 
29in. when dealing with 245,000 lb. of steam per hour, 
and when supplied with 26,500 gallons of circulating 
water per minute at 55 deg. Fah. The great size of 
the plant is demonstrated by the engraving, Fig. 5, 
which shows one of the condensers completely erected 
in the makers’ works. It is seen from the circulating 
water outlet end and one of the water-box main 
doors is open, revealing the tube plate. The circulating 
water makes three passes through the tubes, beginning, 
as usual, at the bottom and working upwards. 
In order that the tubes may be cleaned while 
the condenser is actually in operation, each of the 


























VIEW ON CENTRE JOINT OF CONDENSER. 


water-boxes is divided centrally by a vertical parti- 
tion, and two inlet and two outlet branches for the 
circulating water are provided. The main doors 
over the water-boxes are also in halves, so that by 
allowing water to enter only one half of the tubes, 
the doors over the other half may be removed, and 
while the condenser operates at reduced load the 
exposed tubes may be cleaned. The present standard 
practice of Richardsons, Westgarth and Co., Ltd., is 
to build up the water-boxes and doors from mild steel 
plates in a manner similar to that in which the shell 
is constructed. In this instance, however, the corro- 
sive nature of the cooling water made the use of 
steel undesirable, and cast iron was adopted. With 
the object of reducing pumping losses the inlet and 
outlet circulating water branches are stream-lined, 
and all the stiffening ribs of the water-boxes and 
doors are arranged externally. The weight of the 
main doors on a modern large condenser necessitates 
that some provision should be made for their easy 
removal. In this instance a system has been adopted 
by which two strong arms are mounted on a vertical 
rod which can rotate on ball bearings. The ends of 
these arms can be pinned to special brackets on the 
half-doors, and by this means when the latter have 








limitations are imposed upon their design by the 
facilities available for transporting the finished pro- 
duct to the site. 
installation it was necessary to construct the shells 
in two parts. 
Fig. 4 under erection in the makers’ works. 


those three, each with a cooling surface of 40,000 








square feet, supplied by Richardsons, Westgarth to the 
Dunston 50-cycle power station, may be instanced. 
Condensers are of such great size in these days that 


Thus in the case of this Dunston 


One of these parts is illustrated in 
After the 





Fic. 5—40,000 SQUARE FOOT CONDENSER FOR 


been unbolted they may be swung clear, as shown in 











DUNSTON 


the engraving. In order that, for purposes of examina- 
tion only, it shall be unnecessary to open the main 
doors smaller inspection doors are fitted. 

The tube plate arrangement is similar to that shown 
in Fig. 3. Each of the two plates is constructed of 
rolled brass lfin. thick, and the two are rigidly sup- 
ported by an arrangement of longitudinal stays. 
In a condenser of such length the tubes, which are 
lin. in external diameter, cannot be left without 
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additional support, and two ‘sag’ plates are so 
placed intermediately that the maximum unsupported 
length does not exceed about 6}ft. In order to avoid 
tube vibration these plates are unequally spaced. 
Several methods of fixing the tubes in tube plates 
are available, but at Dunston the well-tried practice 
of securing them at each end by screwed ferrules 
has been adopted. A drawing of a typical joint of 
this type is given in Fig. 7. Many packings are 
available for all of which special advantages are 
claimed. That adopted at Dunston is of cotton. In 





& 


FIG. 7—SCREWED FERRULE JOINT 
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order to prevent erosion of the tube ends, the inlet 
end ferrules are made of greater length than the others. 
In Fig. 8 the inlet circulating water end of one of the 
condensers is shown. Erection is complete and various 
valves, auxiliary pipe work, and the motor-driven 
extraction pumps can be seen in the foreground. 

From the contract figures provided by the makers 
it is possible to estimate the mean rate of heat trans- 
mission, K. For this purpose it is necessary to assume 
some figure for the heat to be removed from each 
pound of steam to condense it. In the case of the 
Dunston turbines, the operating steam is reheated 
to the full initial temperature between the H.P. and 
L.P. cylinders, and the exhaust steam entering the 
condenser has a heat content of about 1047 B.Th.U. 
per lb., involving the absorption by the circulating 











Fic. 8—* DUNSTON’*' CONDENSER AND AUXILIARY 
PLANT 


water of nearly 1000 B.Th.U. per lb. Then the total 
heat removed per hour will be 1000 245,000 
B.Th.U., the latter figure being the amount of steam 
condensed per hour. On the contract figures, the 
heat will be abstracted by 26,500 gallons per minute 
(15,900,000 lb. per hour) of cooling water with an 
inlet temperature of 55 deg. Fah. Dividing through, 
the temperature rise works out at 15:4 deg. Fah. 
and the outlet temperature will therefore be 70-4 deg. 
Fah. 

Before any further progress can be made, the mean 
temperature difference between the steam and the 
water flowing through the tubes must be calculated. 
Experimental and theoretical investigations have 
shown that the arithmetic mean is inaccurate, and 
a formula, due to Grashof, giving the logarithmic 
mean is very generally used. It is 


(t, —t,) —lets) 
—t 
byte 
in which fm is the mean temperature difference, 


tm= 





log. 


t, the inlet temperature of the cooling water, 

t, the outlet temperature of the cooling 
water, ; 

tz the temperature of the steam at the top 
of the condenser, 

t, the temperature of the steam at the 
bottom of the condenser. 


Since the partial air pressure at the top of the con- 
denser will be negligible, the temperature at this 
point will be that corresponding to the vacuum of 
29in. of mercury, 7.e.,78-9deg. Fah. Another assump- 


unchanged as the steam flows downward through the 
tube nests. This.is of doubtful validity, but has been 
much used by condenser manufacturers in the past. 

In the absence of any appreciable pressure drop 
across the tube nests it may be true. Then t,=55 deg. 

Fah., t,=70-4 deg. Fah., and t;=t,=78-9 deg. Fah. 

Using Grashof’s equation, the’ mean temperature 
difference is found to be 14-85 deg. Fah. 

The total heat removed from the steam per hour 
is 1000 x 245,000 B.Th.U., and the area of the cooling 
surface 40,000 square feet. Therefore, the trans- 
mission of heat per square foot per hour is 6125 
B.Th.U., and, dividing this figure by the mean 


temperature difference, K, the rate of heat trans- 
mission per square foot per degree Fahrenheit differ- 


ence of temperature per hour is found to be 412 
B.Th.U. ; 

The performance of the condenser may therefore 
be tabulated as follows, the estimated figures being 
indicated by an asterisk :— 


Surface area .. sb 40,000 sq. ft. 
Steam condensed per hour se 245,000 lb. 
Cooling water : 
Quantity 26,500 gallons per min. 
Inlet temperature 55 deg. Fah. 
Outlet temperature .. 70-4 deg. Fah.* 
Vacuum . = of Hg. 


8-9 deg: Fah. 


Cc orresponding temperature. ge 
412 B. Th. U./deg. F./sq. ft./hr.* 


Rate of heat transmission .. 





(To be continued.) . 








HIS year’s annual autumn meeting of the 

Institute of Metals—the twenty-sixth gathering 
of the series—was held in Manchester from September 
3rd to 6th, under the presidency of Dr. Harold Moore. 
The attendance reached about 300. The meeting 
opened with the delivery of the annual Autumn 
Lecture on Monday, September 3rd, and. the two 
following days were devoted to the reading and 
discussion of papers and visits to some of the 
important works in the neighbourhood. 
The subject of the Autumn Lecture on this occasion 
was ‘‘ The Work of Walter Rosenhain.”” Dr. Rosen- 
hain, F.R.S., a Past-President of the Institute, who 
died early this year, will be remembered particularly 
by reason of his long period of service as Head of 
the Department of Metallurgy at the National 
Physical Laboratory, for his numerous publications, 
principally on metallurgical subjects, and his devotion 
to the task of promoting closer international co-opera- 
tion, a work for which his linguistic capabilities 
particularly fitted him. 


Dr. WALTER ROSENHAIN. 


The lecture was delivered in the Great Hall of 
the College of Technology, Manchester, before a 
distinguished gathering, by Dr. J. L. Haughton, who 
was a colleague of Dr. Rosenhain for many years 
at the National Physical Laboratory. After men- 
tioning and briefly summarising Dr. Rosenhain’s 
principal papers and reports, the lecturer observed 
that the effect of strain on metals and alloys was a 
subject very near to Dr. Rosenhain’s heart, -and, 
paradoxically, it appeared, so far, as if it were the 
subject in which his work would have the least 
permanent result—though his early research, with 
Ewing, on slip bands, would doubtless ever remain a 
classic. That was the subject of the Bakerian 
Lecture to the Royal Society in 1899, delivered by 
Ewing and Rosenhain—no small honour for a young 
man of twenty-four. That work had proved con- 
clusively that deformation in metals under stress 
took place by slip along the cleavage planes of the 
crystals, a conclusion which, so far as Dr. Haughton 
was aware, had never been challenged. When, some 
years later, Beilby showed that during‘ the polishing 
of a metal the surface temporarily behaved like a 
viscous liquid, Rosenhain seized on the idea and 
carried it much further. He used Beilby’s suggestion, 
that the same liquid, vitreous, or amorphous phase, 
was formed at the slip surface when a crystal was 
deformed, to explain a large number of the phenomena 
which occurred when a metal was subjected to 
stress. Further, he suggested that the phenomena 
occurring at the crystal boundaries of a metal could 
be. explained by assuming the existence of an 
amorphous film round each crystal. He used the 
theory to predict other phenomena, and demonstrated 
that these phenomena did, in fact, occur. 

At present the amorphous theory is regarded by 
the majority of metallurgists as not proven; but 
Dr. Haughton added that, even if in the end it became 
necessary to relegate it to the fate which had befallen 
innumerable unproved hypotheses, yet it could always 
be said that in the hands of Rosenhain it not only gave 
a wonderfully clear explanation of many phenomena 
that otherwise appeared mysterious, but also that 
it was the cause of the initiation of a vast amount of 
valuable work by Rosenhain and his collaborators 
in.defence of the theory, as well as by his opponents. 
Up to the end, Rosenhain had believed in the theory, 
slightly modified in detail naturally, but substantially 
as originally advanced, and only two or three weeks 
before his death he had said that he believed the 
evidence in favour of the amorphous theory was 
stronger than it had ever been. 

The lecturer also made reference to Rosenhain’s 
published theoretical work in connection with the 
lattice distortion of metals, in which he had shown 
that, in many cases, the same results were produced 
whether the distortion was due to strain or to alloying. 
For example, both the hardness and the electrical 
resistivity were increased when a pure metal was 
strained, but the same result could also be produced 
by the addition of some other metal which would 
dissolve in it. Brief mention was made, also, of 
Rosenhain’s work on the effect of the rate of deforma- 
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Dr. Haughton .expressed the,.belief that next, 
perhaps, to Dr. Rosenhain’s insistence on a high 
standard, the assistance he réndered to metallurgical 
workers by providing them with apparatus and 
methods was his greatest accomplishment. After 
recalling his advocacy of the use of wire models for 
representing ternary equilibria, the lecturer pointed 
out that, while Dr. Rosenhain did not introduce the 
inverse rate method of plotting. cooling curves, and, 
indeed, had at first opposed it in favour of the much 
more sensitive difference method, yet he had soon 
realised that for the vast majority of work the 
simplicity of the inverse rate curve more than out- 
weighed its relative lack of sensitivity, and ever 
afterwards he had been an enthusiastic supporter 
of that method. 

In his early work he laid stress on the constitution 
of iron-carbon alloys, and on the method of examining 
the microstructure of samples of the metal which | 
had been annealed in vacuo and then quenched very 
rapidly. In order to render this process possible he 
designed a quenching apparatus, wherein he made 
use of the then comparatively new fused silica 
tube to enable him to wash the specimen out of the 
hot furnace with a stream of cold water. In some- 
what the same category was the work carried out by 
Dr. Rosenhain and Murphy on the microstructure 
of solid mereury and on amalgams which were liquid 
at ordinary temperatures. Rosenhain also introduced 
several etching reagents, and the Jecturer recounted 
a story in connection with the so-called N.P.L. 
reagent for mild steel in order to illustrate his extreme 
rapidity of thought. 

Dr. Rosenhain’s design of apparatus was mainly 
concerned with microscopic work and thermal 
analysis. When.,he started his metallurgical work 
there was no microscope specially made for metallo- 
graphic use. He had soon realised the shortcomings 
of the ordinary instrument for that special work, 
and had had one built ‘‘ on engineering lines,” as 
he had expressed it. He also designed two devices 
for levelling. the specimen before transferring it 
to the microscope stage. His two great contributions 
to apparatus for thermal analysis were the gradient 
furnace and the plotting chronograph. Discussing 
the limitation of the gradient furnace, the lecturer 
said that where a thermal curve of a metal had to be 
taken over a short range of temperature—150 deg. 
to 200 deg. Cent.—that type of furnace offered little 
or no advantage over the ordinary one, and further, 
for temperatures above about 1000 deg. Cent. it 
had not so far been found possible to design a furnace 
giving a reasonably straight line gradient, owing, 
presumably, to the greater influence of heat radiated 
from the hot part of the furnace. In all other cases, 
however, the use of a gradient furnace was to be 
recommended, and where it was required to obtain 
a smooth curve reaching both above and below room 
temperature, its use was probably essential. 

The plotting chronograph might perhaps be 
described as a luxury instrument ; it was very expen- 
sive, and it was possible to get just as good results 
without its use, but only with a much greater expendi- 
ture of time and labour, and where a very large 
number of thermal curves was taken yearly, as at 
the N.P.L., and similar institutions, a plotting chrono- 
graph soon repaid its first cost. It plotted the points 
on an inverse rate curve, the observer having merely 
to tap a key as the galvanometer spot passed the 
lines on the scale. 

Another aspect of Dr. Rosenhain’s work was 
connected with international co-operation in science, 
and he was continually in correspondence with foreign 
metallurgists, acting as the apostle of British metal- 
lurgy abroad, and, at the same time, advocating the 
claims of Continental work in this country. His 
non-scientific work at the N.P.L. was remarkable. 
He came to the laboratory when the Metallurgy 
Department was housed in the kitchen of Bushy 
House, and had a total scientific staff of four, and 
he had left it with a staff of about seventy, housed 
in a large three-storey building and several sub- 
sidiary ones. ‘That increase was due in large measure 


to his energy and enthusiasm, and his capacity for 
communicating his enthusiasm to his staff. 





tion on thé production of Neumann lines. 





In the Institute of Metals he read a paper at -the 
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first meeting which had aroused considerable con- 
troversy, and three years later was elected to the 
Council. For the next twenty-one years, i.e., until 
a few months before his death, his guiding influence 
was always felt, and he was in no small way respon- 
sible for the high position the Institute occupied in 
the metallurgical world. He was President during 
the years 1928-1930, and was for very long periods 
Chairman of various Committees of its Council. 
Continually he was called upon by his colleagues 
on the Council to undertake difficult or critical 





correspondence for the Institution, more especially, 


though by no means exclusively, in connection with 
foreign matters. 

His approachableness by members of his staff 
was a very marked and greatly appreciated trait. 
In discussions at meetings he might sometimes have 
appeared very formidable, perhaps even fierce, but 
there was no ill-feeling behind the .fierceness—only 
a keen desire that nothing which he did not regard 
as first-class should pass unchallenged. 

Though the man had gone, his work remained— 
monumentum aera perenn ius. 

(To be continued.) 








The Whirling of Shafts. 
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(Concluded from page 217, August 31st). 


6. WuirL INDUCED By A RotatinG ForcE. 

ROTATING force of constant magnitude and 
£4 constant rotation induces a whirl whose elastic, 
frictional, and inertia forces together balance the first 
force. We shall refer to the first force as the Inducing 
Force, and to the resultant of the others as the Whirl 
Force. 

Consider an ideal rotor running in two bearings and 
having the whole of its mass concentrated at its c.g., 
midway between the bearings. Now suppose that the 
elastic force opposing the flexure is proportional to, 
and in line with, the lateral deflection of the shaft, 
and also that the frictional force opposing the whirl 


is proportional to the velocity of the e.g. We may 
then write 
Elastic force per unit mass of rotor 
=w,*xdeflection . . . 6-01 
Frictional force per unit mass of rotor 
=2 ax velocity of c.g. . 6-02 


These equations give the definitions of the constants 
@, and a. 

When the shaft is not rotating, but is set into vibra- 
tion by a blow, the frequency of the vibration, in the 
absence of friction, is given by the relation 





f Elastic force per unit deflection | 
Mass J 
=, af 6-03 
Thus, w, is the phase velocity of the undamped 
free vibration of the shaft as a beam. When friction 
is present the phase velocity is reduced to (#,?— «*)!.* 
In Figs. 2 and 3, O A at a particular instant shows 
the direction of the inducing force, which rotates 
about O with the angular velocity w. The c.g. would 
lie at O if undisturbed and be deflected to A by the 
inducing force if that did not rotate, but is actually 
at G because of the rotation. The rotation of the 
force has thus amplified the deflection in the ratio 


2 « x frequency = 


0 G/O A=r/a. 
A is the neutral point, O A the neutral radius a, 
OG the whirl radius r, and A G=d the additional 


deflection caused by the whirl. The whole diagram 


rotates along with the force. 





* See, for instance, §7, page 256, of No. 4in Bibliography. 
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Fic, 4—WHIRL RADIUS, WHIRL DEFLECTION, AND LAG AT DIFFERENT WHIRL SPEEDS 








It is to be noted that it is the rotation of the force 
with which we have to deal, and not that of the shaft. 
When the rotation of the force is brought about by 
some external agency, it does not greatly matter 
whether the shaft rotates or not, for rotation of the 
shaft can only affect the whirl indirectly through the 
action of the frictional and hysteretic forces opposing 
relative movement of the whirl and the shaft. 
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Fic. 2—WHIRL INDUCED BY FORCE ROTATING 
BELOW] THE CRITICAL SPEED 








Centrifugal force urges the c.g. outwards from A, 
but the friction pulls it backwards and so causes the 
whirl radius to lag behind the inducing force by the 
angle gy. Thus, multiplying r by «* is a vector 
operation which turns the direction forwards by the 
angle g. The whirl force is (180°—q), behind the 
whirl radius. 

The forces acting on the rotor are the inducing 
force f along O A, the centrifugal force w*r along O G, 
the elastic force —w,?7 along GO, and the frictional 
force —2jamr at right angles to OG and against 
the motion. Equating to zero, in turn, the radial 
and tangential forces, we get 


Radial forces : f cos p=(@,2—?*) r 6-06 

Tangential forces: fsing=2aer . . 6:07 

.°. tan p=2aa/(o,*—wt). .. . . . 6:08 

f= {(@,2—e?)? +4 a? oo?) trop |... 6°09 
x4 == (2 —e@t)8+4 a8? 2.65... . . . 610 
f=af/ie—=(o S/O) are Soe) we OR 

=0,2 a | (co, —«?)®+ 4 a? «?! Se a «Bots 


Resonance occw's when w=,, and this is there- 
fore termed the critical speed. The frequency of 
whirl rotation is then the same as the frequency 
of the undamped vibrations of the shaft as a beam. 
With the whirl running at the critical speed the angle 
of lag is 90 deg. and the whirl radius becomes :— 

r,=f/2 « w,=(@,/2 4) a. 6-13 

The maximum whirl radius does not occur at the 

critical speed, but slightly below it at om, where 
Om=(@,?—2 a2)} 6-14 





FIG. 3—WHIRL JINDUCED BY FORCE ROTATING 
ABOVE THE CRITICAL SPEED 


If the magnitude of the inducing force per unit | and its value is 


mass of the rotor be f, we have 


f=o,? 4 6-04 


ee | ee 
m= 12/2 a (w,2— a3)? ; a. 6-15 


In practice, the value of w,/2 « commonly exceeds 


It is sometimes convenient to express the whirl| 100; consequently the differences between wm and 


force —f in the form 


= fee agp le on aes 


Y Friction®e Ug Ste Ta at ~~ - 





®,, and between rp», and r, are usually negligible. 
In the triangle A O G the two sides O A, O G, and 
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Fic. 5--LOGUS DIAGRAM FOR WHIRLING C.G, 
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the included angle are given by the above relations. 
We may therefore consider. the remaining side and 
angles to be also known without writing down the 
equations for them. 

When the whirl runs faster than the critical speed, 
as in Fig. 3, the angle 9 is greater than 90 deg. 

So long as our assumptions as to the elastic and 
frictional forces hold, our results are true whether 
the shaft is free from bending strain with the c.g. at O, 
or it has already been bent by some constant force, 


wW 
= ‘ 
‘0-97 
Boost ~ «2 we ‘ 


‘ \ 





the mid-point of O A. The smaller the friction, the 
smaller will be the ratio of O A to O E, and the less 
will the locus deviate from the circle. 

It will be observed that most of the locus is covered 
by the small speed range from 80 per cent. to 120 per 
cent. of the critical speed. Following Kennelly’s 
nomenclature with regard to vibrations, we may use 
the term Quadrantal Speeds for the whirl speeds which 
make 9 = 45 deg. and 135 deg.; most of the phenomena 
associated with resonance occur between these 





Constant Friction Lines 


L 0:98 = W/W, 
I Zeonstant Speed Circles 


G max 
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Fic. 6—CHART FOR 


such as gravity. Indeed, they are still true for that 
part of the total whirl which is caused by the force f, 
even when O is not a fixed point, but is the moving 
point of live equilibrium under the action of some 
other set of forces. 


7. Locus DraGRaMs FoR Point OF EQUILIBRIUM. 


Fig. 4 gives graphs showing the variation of the 
whirl radius, whirl deflection, and lag, with change of 
whirl speed. The value chosen for «/«, is 0-1, which 
is much greater than usually found in actual tests. 
The graph for no friction is also given for the whirl 
radius; thé lag with no friction is zero below the 
critical speed and 180 deg. above it. 
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speeds, which correspond to tan g=+1.- Denoting 
them by og , we have :— 

@,?—a?=+ 2Zaws. . - . . 7:01 
or 

@q= Fat+(o,2+e2)t=a,Fa . . 7:02 
The quadrantal range is thus 2 «. 

Fig. 6 gives a chart containing a number of these 
loci for different amounts of friction and also circles 
of radial equilibrium (see next section) for various 
speeds. A study of this chart will show how, when 
the friction is augmented, the whirl radius for any 
given speed differs less and less from the critical value 
both in magnitude and position. 





It will be noticed that the friction makes very little 








With little friction a small departure from the 





at the speed w, G must lie somewhere on the circle 
whose diameter is O B. This is the circle of radial 
equilibrium. It is shown in Figs. 7, 8, and 9, for cases 
in which the whirl is running below, at, and above the 
critical speed respectively. All three diagrams have 
been drawn to scale for the same values of a, a, 
and ,. 

With speeds below the critical, the circle of radial 
equilibrium grows as the whirl speed goes up. At 
the critical speed, it has an infinite diameter; the 
only portion visible is the straight line O E, at right 
angles to OA. Above the critical speed, the circle 
gets smaller with an increase of speed, and it vanishes 
at infinite speed. 

Again, we may write equation 6-07 thus : 


ful," G2 a Haig.) ere i) 8 SOE 


If we set off O E lying 90° behind O A and equal 
to the expression inside the brackets, the tangential 
forces will be in equilibrium if the c.g. lies on the 


tangential equilibrium; it has an infinite diameter 
at zero whirl speed, but diminishes continuously 
as that speed is raised. For comparison, the point 
E, corresponding to the critical speed has been marked 
on Figs. 7 and 9. 

Complete equilibrium for both radial and tangential 
forces is obtained when the c.g. lies at the intersection 
of the two circles. When plotting the position of G 
on a diagram, it is, as a rule, convenient to make use 
of one or both of these circles. 

The driving force which balances the friction is 
®,? @ sin 9, Or w,2xXP A, where A P is the per- 
pendicular from A to OG. As @o increases, PA 
grows from zero to a maximum equal to O A when 
the lag is 90°, and after that it diminishes to zero 
at 180°. Consequently, no whirl whose frictional 
force exceeds the given inducing force can be main- 
tained by that force. This consideration alone is 
almost a proof of the stability at all whirl speeds. 

If the c.g. be displaced radially outwards to G’, 
the additional inward elastic force is w,?xGG’, 
whilst the extra centrifugal force is w?xG G’; 
the net result is an inwards force of (w,2?—w?) x G G’. 
So long as the whirl speed is less than the critical 
speed, this expression is positive and the net force 
tends to restore the c.g. to its original position. 

At the critical speed, the net additional radial 
force disappears, but above the critical speed it 
becomes negative and urges the c.g. further away 
from the equilibrium position. Similar results apply 
for inward displacements. 

We thus see that the radial equilibrium is stable 
below the critical speed, neutral at that speed, and 
unstable above it. 

This is Rankine’s theorem if we apply it to a whirl 
running at the shaft speed. 

Now let the c.g. receive a small tangential displace- 
ment backwards to G”: this will leave the friction 
practically unaltered, but will increase AP if the 
whirl runs below the critical speed (Fig. 7), or 
diminish AP if the speed be above the critical 
(Fig. 9). In the first case, the c.g. is pulled forwards 
towards its original position, but in the second it is 
accelerated away from it. 

Thus, the tangential equilibrium, like the radial 
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FiG. 7—EQUILIBRIUM CIRCLES BELOW 
THE CRITICAL SPEED 


difference to the whirl radius except near resonance, 
but it has a much greater influence on the lag. 

The simultaneous change of phase and radius is 
shown much better by the full line of Fig. 5, which 
gives the path traced out by the c.g. on a plane 
rotating along with the force when the whirl speed is 
raised slowly from zero to infinity. The broken lines 
refer to other laws of friction. The chain dotted line 
is the locus with friction proportional to the square 
of the velocity of the c.g. and the third line that for 
friction proportional to the velocity of D, the deflected 
position of that point in the shaft which lies on the 
axis of rotation when the force does not rotate. The 
last assumption is the one tacitly made in Jeficott’s® 
theory of the unbalance whirl. ° 

The locus is almost, but not quite, a circle whose 
diameter is the maximum whirl radius. This diameter 
is O M, where M is vertically over E, and level with 





FIG. 8—EQUILIBRIUM CIRCLES AT THE 
CRITICAL SPEED 


critical speed makes a great difference to both the 
amount of the deflection and to its direction, whereas 
with greater friction the tuning is less sharp. 


8. EQuILIBRIUM CIRCLES. 
We may write equation 6-06 in the form : 
r= {@,*a/(,2—w*)} cosp=beose . 8-01 

where b=w,?a/(w,?—w*) . . . . . . . 802 

On comparing 8-02 with 6-12, it will be seen that 
b is the no-friction value of r at the speed w. Above 
the critical speed, b is negative, which is just another 
way of saying thatthe lag is then 180° instead of 
zero. In Figs. 2 and 3, B is the point of steady 
equilibrium when the friction is zero—that is, 
O B=b. 

From equation 8-01 it follows that OGB is a 
right angle; consequently, for radial equilibrium 





FIG. 9—EQUILIBRIUM CIRCLES ABOVE 
THE CRITICAL SPEED 


equilibrium, is stable below the critical speed and 
unstable above it. The double instability above 
the critical speed leads to actual stability, as we shall 
see in the next section. 

At the critical speed (Fig. 8), P falls at O, and the 
length A P is not affected by a very small change in 
the direction of OG. But finite changes in this 
direction reduce A P whether they are taken back- 
wards or forwards, and so the tangential driving force 
is diminished whether G gets ahead or falls behind. 

Thus, at the critical speed, the tangential equi- 
librium is neutral for very smull tangential displace- 
ments, is stable for finite ones in the forward direction, 
but unstable for those in the backward direction. 


9. Staprmuity ABOVE THE CRITICAL SPEED. 


We are now in @ position to understand how the 
double instability above the critical speed results in 
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actual stability. During any transient period we have 


to deal with two pairs of circles in Fig. 9. Those 
actually drawn in that diagram apply to the steady 
state when the c.g. is rotating round O at the speed w, 
and they are fixed in size when that speed is constant. 

But the angular velocity of the radius to the c.g. 
is the ratio of the tangential velocity of the c.g. to 
its distance from the axis of rotation; this angular 
velocity is, therefore, affected both by changes in 
the tangential velocity and by changes in the radius, 
and is, consequently, continually changing when 
the ¢.g. is moving relatively to the neutral radius. 
The circles which apply at any instant are those which 
correspond to the actual angular velocity of the 
whirl radius at that instant. 

These latter circles grow as the angular velocity 
gets smaller and diminish when it gets greater. 

Now, let the c.g. be at some point G”’ outside both 
circles ; it is accelerated outwards and backwards, 
and both these actions diminish its angular velocity 
about O, and increase the circles. 

Due to the combined effect of the growth of the 
circles and of the change in the relative position 
of the c.g., the ¢.g. will soon get inside the circle of 
radial equilibrium and will then be accelerated 
inwards. After a little while, it gets inside the other 
circle, and is then accelerated forwards. 

The angular velocity is now increasing and the 
circles are getting smaller, with the result that the 
c.g. passes to the outside of the circle of radial 
equilibrium, and is accelerated outwards once more. 
Finally, it completes the circuit round G by passing 
out of the circle of tangential equilibrium, and then 
it begins the process all over again. 

The c.g. thus goes round G, its total movement 
being the resultant of this motion and that of G 
round O. Because of the extra friction produced 
by this motion round G, the secondary whirl is a 
transient one which ultimately vanishes. 

The frequency of rotation G”’G relatively to fixed 
axes is the same as the frequency of the free vibra- 
tion of the loaded shaft as a beam. 


10. UNBALANCE WHIRL. 

Suppose the rotor to be unbalanced so that the c.g. 
is at A instead of O when the shaft is free from strain. 
A force f = ,*a will then be required to pull the c.g. 
back to O, and to hold it there this force must rotate 
along with the shaft. 

Thus, the above theory applies to the unbalance 
whirl if we take @ as the original excentricity and 
as the rotation of the shaft. 

It also applies to the primary unbalance whirl of a 
rotor with distributed inertia, except that the critical 
speed @, must then be defined from equation 6-03 
instead of 6-02. The mass to be used in equations 
6-01 and 6-02 is then not the actual mass of the 
rotor but an equivalent mass whose estimation 
involves a somewhat laborious calculation in the 
general case. 
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In a paper issued by H.M. Stationery Office on behalf 
of the Meteorological Office, Professional Notes No. 66, 
Dr. G. C. Simpson, F.R.S., deals with the subject of 
‘* Lightning and Aircraft.” There is always some electrical 
force in the earth’s atmosphere, ially near the surface. 
The first part of the x describes the electrical effects 
which may be e to accompany various types of 
weather. The generation of lightning and the ways in 
which the presence of aircraft may influence an electric 
discharge are then discussed, and lastly the dangers to, 
and the measures of protection that can be adopted for, 
aeroplanes, airships and kite balloons, are considered 
separately. The general conclusion is that ‘‘ on aeroplanes 
without aerials there is practically no danger to the 
personnel . . . the position, however, is much more serious 
if the machine has a trailing aerial . . . the most important 
thing, therefore, to be done when it is known that the 
plane is in a danger area, or is about to enter a danger 
area, is to withdraw the aerial.” Even although not 
actually struck, an aeroplane, including metal parts not 
connected by conductors, may collect charges able to 
give unpleasant though not dangerous shocks. No 
authentic case is on record of an aeroplane having been 
wrecked as the result of being struck by lightning, and 
since January, 1925, when the first report of a British 
aeroplane being struck by lightning was made, only ten 
cases have been reported. A short account of each of 


these occurrences is given in an appendix, and a second 
appendix contains the report of the committee which 
examined the problem of the proteetion of “R101” 
from the risks of lightning. 











Motor Cargo Ship “ Waiwera.” 


—_-——-@— 


N a Journal note of last week’s issue we referred 
briefly to the new Shaw, Savill and Albion 
10,700 gross ton refrigerated cargo liner ‘‘ Waiwera,” 
which underwent successful trials on the Clyde early 
last week. This new liner is a good example of the 
many fast motor cargo ships which are now under 
construction for Empire food services, and a more 
extensive description of the vessel and her powerful 
and economical propelling machinery, obtained 
during the run round from Belfast to Greenock, will 
therefore be of interest to our readers. 
In Fig. 1 we reproduce an illustration of the ship 


small house aft, the top of which serves as a dockmg 
bridge, complete the superstructure. Of the six cargo 
holds, Nos. 1 to 5 are insulated for the carriage of 
refrigerated produce. Special care has been devoted 
to the design of the cargo-handling appliances, and 
each hatch is served by a well-disposed group of 
tubular steel derricks. Provision for dealing with 
heavy loads is made at the foremast, which is 
equipped with a large derrick designed to lift up to 
40 tons, while 10-ton derricks are also provided at the 
fore and main masts. The other derricks are designed 





for 7-ton loads. Each derrick has its own electric 











A wlawlfs 
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proceeding-on her trials, while in Fig. 3 a general hull 
arrangement drawing is given. The ‘‘ Waiwera ”’ is 
one of three sister ships ordered from Harland and 
Wolff, Ltd., of Belfast and Glasgow, for the London- 
New Zealand route of the Shaw, Savill and Albion 
Company, Ltd. They will be employed in the firm’s 
services vid the Panama Canal. A feature of the 
design is the provision of large oil fuel tanks in the 
double bottom and hull spaces, which allow the ships, 
after fuelling at Panama, to proceed to their destina- 
tion at Port Chalmers and to return to London either 





MoToR CARGO SHIP 








** WAIWERA "" 


winch, which is of the latest type, manufactured by 
Laurence, Scott and Electromotors, Ltd., of Norwich. 
Among the other auxiliary deck machinery we may 
mention a Clarke-Chapman electric windlass ahd 
a Hastie type four-ram electric-hydraulic steering 
gear. The navigation equipment on the bridge 
incorporates, we noted, the latest instruments and 
safety devices and a complete installation of Marconi 
wireless telegraph, direction finding, and depth 
sounding instruments is carried. The telegraphs 
connecting the bridge with the engine-room were 





FiG. 2—AUXILIARY GENERATING SET 


vid Cape Horn or the Panama Canal, without having 
to refuel until Panama is reached on the next outward 
voyage. As engraving Fig. 1 indicates, a hull design 
of distinctive appearance has been adopted. The 
stem is slightly raked, there is a cruiser stern, and the 
profile is quite characteristic of a Harland and Wolff 
motor vessel, on account of the single short stream- 
lined funnel, the raked pole masts, and the derrick 
posts, which are proportioned’ in such a way as to 
harmonise well with the superstructure. The ship is 
of the shelter-deck type with three tiers of ‘tween 
decks. A forecastle and a long bridge erection with a 


4 





supplied by J. W. Ray and Co., of Liverpool. The 
safety devices include a modern fire-fighting equip- 
ment, and a full complement of lifeboats slung in 
‘‘ Columbus ”’ pattern davits is carried. 

As Fig. 3 shows, the hull is divided by seven water- 
tight bulkheads. The twin screws operate in front of a 
rudder of the semi-balanced streamlined pattern. 
Attention may be drawn to the ship’s tanks for 
oil and water, shown on page 230. The fore- 
and-aft peaks are designed to act as ballast 
tanks, and the double bottom, besides being utilised 
to carry ballast water and oil fuel, is specially 
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strengthened to form a stiff foundation for the main 
and auxiliary propelling machinery. Deep tanks for 
oil fuel are provided at the forward end of the 
machinery spaces, at the sides between the propeller 
shaft tunnels and also in the double bottom below 
the engine-room and in the way of the forward cross 
bunkers. Additional oil fuel tanks below the No. 3 
and No. 4 holds give the ship the large radius of action 
without rebunkering, to which we have already 
referred. 

The accommodation for the twelve passengers is 
arranged on the boat deck and quarters for the captain 
and navigating officers are provided above. The wheel 
house and chart room are at the fore end of the boat 
deck and the radio room is at the after end. 

The engineers and other staff are accommodated 
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in a house on the bridge deck, and on this deck are 
the dining and smoking rooms with the double and 
single-berth state rooms for passengers above on the 
boat deck. The public rooms and state rooms are 
all finished in a style comparing well with the best 
passenger liner practice. In view of the long voyage 
and the passengers carried, there is a large and well- 
equipped galley and bakery, and it is of interest to 
learn that, although a cargo ship, a doctor is carried. 


Hutt DIMENSIONS. 


The principal dimensions of the hull are as follows : 


Length overall celles 535ft. 6in. 
Length between perpendiculars . . 515ft. 
Beam moulded 7. 7 “gua 70ft. 
Depth moulded to upper deck 43ft. 4$in. 


500,000 cu. ft. 
10,760 tons 
About 16 knots 


Refrigerated space 
Gross tonnage approx... 
Designed service speed. . 


THE PROPELLING MACHINERY. 

As our drawings indicate, the propelling machinery 
comprises a twin-screw arrangement of ten-cylinder 
four-stroke single-acting Harland-B. and W. oil 
engines of crosshead design, working on the airless 
injection principle with pressure charging. One of the 
two main engines is illustrated in Fig. 4. These 
engines are of particular interest, as they repre- 
sent the highest power which has up to the present 
been developed by units of the four-stroke single- 
acting type. An increase in power of from 25 to 30 
per cent. has been made possible by pressure charging 
on the Biichi system, which has enabled a standard 
cylinder size of 740 mm. with a stroke of 1500 mm. to 
be used. The fact that cylinders of this particular 
size are employed in close upon fifty vessels shows the 
high degree of standardisation in machinery which has 
now been reached. The designed service output of 
each engine is about 6000 8.H.P., and during the recent 
measured mile trials higher horse-powers were, we 
learn, recorded with ease and with smooth running 
free from vibration. 

We need not describe in detail the Biichi system of 
pressure charging, except to point out that the exhaust 
gases from the cylinders are led to a turbo-blower 
which supplies air under a pressure of 1 Ib. or 2 Ib. per 
square inch to the air inlet valves. In consequence of 
this supercharging effect a larger weight of oilfuel can be 
burned by the increased weight of air admitted to the 
cylinder, and a correspondingly higher output is 
developed. The drawings we reproduce on page 230 
clearly show the very neat arrangement of the 
exhaust and air inlet manifolds and the blowers and 
exhaust gas boilers, which gives a roomy and very 
conveniently arranged engine-room. The boilers are 
of the- Clarkson thimble-tube type. The general 
thermal conditions may be gathered from thé follow- 
ing figures, which we took during the voyage round 
from Belfast Lough to Greenock. The main engines 
were running at about 100r.p.m.,and the exhaust gases 
were being delivered to the turbo-blowers at about 
280 deg. Cent., giving a running speed of 1800 to 
1850 r.p.m. At this speed inlet air was drawn from 
the engine-room and delivered to the inlet manifold 
at a pressure of about 141b. Under full-load con- 
ditions the pressure may be increased to about 2} lb., 
the blower speed then corresponding to about 2500 
r.p.m. with an exhaust gas temperature at the 
cylinders of close upon 400 deg. Cent. The single- 
wheel impulse turbines and blowers were built by 
Harland and Wolff, Ltd., at Belfast. The design of 
the main engines calls for little comment, as they 
follow closely the firm’s standard practice. We noted, 
however, several small improvements in detail, such 
as simplified lubricating systems and the use of lighter 
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components for the valve levers and push rods, 
thereby reducing both the weight on the cams and the 
inertia weights of the moving parts. A novel feature 
is the use of an individual fuel pump of a compara- 
tively new design, which is attached to each cylinder 
and is in a raised position so that the top of the pump 
is close to the fuel valve connection on the cylinder, 
thereby allowing a short strong connecting pipe to be 
used. Each fuel pump has a stroke of about 3in. 
with a plunger diameter of approximately l?in. An 
injection pressure of about 6000 lb. per square inch is 
attained. Each pump is equipped with its own 


pressure gauge, which can be brought into operation 
by one cock and drained by another, the Bourdon 
tube only being used when the actual reading is 
taken and not kept under constant pressure. 
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Fic. 3—HULL ARRANGEMENT OF ‘*‘ WAIWERA.”’ 


The engine controls are grouped in mid position 
between the engines and are simple in character. The 
usual servo-motor is used for lifting the cams from the 
shaft and sliding the shaft from its ahead to its astern 
position or vice versd when reversing. We also noted 
a simple device which automatically lifts the air valve 
slightly and so releases the pressure in the cylinders 
during the reversing operation. 

The cylinder and piston cooling systems are 
generally similar to those employed on previous 
ships and comprise fresh water cooling for the 
cylinder jackets, cylinder covers, and exhaust 
valves, and oil cooling from the lubricating oil circuit 
for the main pistons. For these services separately 





















room and the intermediate platform are, we noted, 
well ventilated, the air intakes for the engines being 
arranged at one end of the engine-room, which assists 
the air flow. In many cases the motors driving the 
vertical pumps are furnished with a cooling fan 
arrangement in the top of the motor, which further 
assists in maintaining air circulation in the wing 
spaces. All auxiliary machinery, with the exception 
of one or two emergency air compressors and pumps, 
is electrically driven and the necessary power is 
supplied by four 300-kW six-cylinder oil-engine-driven 
generator units arranged in the wing spaces of the 
engine-room at bottom platform level. The special 
seatings for main and auxiliary engines are strongly 
built up and welded and we found the sets very quiet 



































in operation. One of the auxiliary engines is 
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illustrated in Fig. 2. In addition to the H. and W. 


main generating sets there is a 25-kW Ruston-Hornsby 
standby set, which is placed high up in the ship well 
above the water line. 

REFRIGERATING EQUIPMENT. 

The refrigerating room contains three twin- 
cylinder CO, compressors with brine pumps and 
evaporators, which were supplied by J. and E. Hall, 
of Dartford. The compressors are each driven by a 
160 B.H.P. Allen motor with push button control. 
A new feature designed in accordance with the latest 
improvements in food-carrying ships is a CO, injection 
apparatus, which comprises 200 bottles of CO, gas to 





Fic. 4—6000 S.H.P. MAIN ENGINE 


electrically driven pumps of the Drysdale “* Upright ” 
pattern are employed, while the same firm’s ‘‘ Centrex” 
pumps are fitted for such services as circulating 
water, ballast and bilge pumping. The arrangement 
of these pumps in the wing spaces of the engine-room 
is clearly shown on page 230. A full complement of 
running controls and alarms has been devised, which 
includes indicating lights to show when the motors of 
the pumps are running, and also indicating lights for 
the principal flow circuits of the salt and fresh water 
systems and the lubricating oil circuits. Monitor 
alarms are also fitted in certain important circuits. 
The means for purifying oils includes four Sharples 
centrifugal purifiers for oil fuel and an “‘ Autoklean ” 
strainer equipment for the lubricating oil. The engine- 





replace possible leakage from holds and ’tween deck 
spaces during a voyage. Two CO, aspirator equip- 
ments, supplied by Siemens-Elliot Brothers (London), 
Ltd., serve to sample the gas content in the charged 
spaces. Temperature control is maintained by 
distant-reading thermometers, and ‘‘ Aeroto ’’ fans, 
supplied by Davidson and Co., Ltd., of Belfast, are 
used for air circulation and ventilation. These 
include nine 35in. electrically driven circulating fans 
and five aspirator fans. Auxiliary heating in the ship 
is effected by an installation of over eighty electric 
heaters of Harland and Wolff pattern. There are 
excellent facilities for engine maintenance and repair, 
which include lifting cranes and a complete machine 
shop and fitting shop. 
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Cauvery-Mettur Control Gear. 


ee 


Y the courtesy of Glenfield and Kennedy, Ltd., of 
Kilmarnock, we are able to add to the description of 
the Mettur Dam, published in our last issue, some 
particulars of the control gear constructed by them. 
Advantage will eventually be taken of the great volume 
of water available and the high head to install four 
turbines for the generation of electricity, although, to 
date, this plant has not been erected. For this purpose 
the dam has been pierced at its base with four culverts, 
Sit. 6in. in diameter. Each culvert is lined with cast iron 
flanged pipes in 9ft. lengths, and the entrances are bifur- 
cated so that there are eight inlets of rectangular section. 
A drawing, reproduced as Fig. 1, indicates the general 
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spaces between the bars are 2;;in. wide, and the free area 
through each screen is 150 square feet, giving a velocity 
of 3-33ft. per second, when passing 1000 cusecs. Rollers 
are fitted to each side of the frame to ensure that the 
screens can be lowered and raised easily. The weight of 
each screen is 5} tons, giving a total weight of the eight 
screens of 46 tons. Two spare screens are also provided 
for lowering down the duplicate grooves when it is neces- 
sary to clean the working screens. 


NEEDLE ReGuLatTine ConTROL VALVES. 
At the downstream end of each culvert, and bolted 





to the cast iron lining, there is a regulating needle valve, 
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FIG. 1—HYDRAULIC CULVERTS IN BASE OF METTUR DAM 


arrangement of these hydraulic culverts. The transition 
from each bifurcated rectangular entrance to the 8ft. 6in. 
diameter culvert is effected by means of specially 
shaped cast iron bellmouths, one of which is shown in the 
tone engraving, Fig. 2. 

These castings are placed at the entrance to the culverts 
immediately downstream of the point where the bifurca- 
tion unites, and the face of the castings is prepared to 
receive a free rolling emergency gate, which is lowered 
down a well extending from the top of the dam. The 





102in./72in. diameter. Its design provides for complete 
mechanical operation, the needle being controlled by a 
rack and pinion within the valve to which power is trans- 
mitted from a worm-geared operating headstock through 
a spur reduction gear. The advantage of this design is 
that the needle will remain firmly set in any position until 
again moved by the operating gear. 

Since the pipe lines on which these valves are 
installed are intended, at a future date, when the dam 
is completed to supply water to turbines, air inlets 





arrangement is clearly shown in Fig. 1, while a photo- 
graph, reproduced on page 212 (ante) printed in our 
last week’s issue, shows three of these units discharging 


under a head of 80ft. The discharge is free from any 
danger of erosion, and falls harmlessly on to a shallow 
water cushion, and the engineer reports that, although 
the water cushion on to which these jets discharge is 
extremely shallow, there is practically no disturbance. 


LOW-LEVEL CULVERTS. P 


At level 670-0 there are installed five sets of culverts 
with free roller sluice gates and entrance bellmouth linings 
of cast iron. A section of the dam through one of these 
culverts was reproduced last week (page 204), and Fig. 3 
shows one of the sluice gates and linings erected before 
despatch. Regulation of the flow through the culverts is 
performed by means of these sluice gates, which will be con- 
tantly in operation. The culverts are specially designed 
with a greater height than the gate, and with slope to the 
outlet to ensure a clear run-off without afflux, so eliminat- 
ing all possibility of vibration. On the upstream side of the 
bellmouth, which is machined, a free rolling emergency 
gate can be lowered to close off the culvert entrance for 
inspection or repair of the tunnel lining and sluice gate. 
In Fig. 3 it will be seen that one of the sections of the free 
roller grooves has been removed to reveal the free roller 
train within, and the manner in which the rollers are 
completely protected from the high-velocity stream to 
eliminate vibration is clearly shown. The gates are 
sealed on the upstream side by machined adjustable 
members meeting contact faces on the built-in frame. 
By providing this arrangement on the upstream side, 
adjustment can be effected with the gate under water 
pressure, and the gate being of the dry-well type is not 
subjected to heavy unbalanced hydraulic loads when in 
partially open positions. 

The following table of the weights of the various parts 
of these low-level culvert equipments is given as a matter 
of interest :— 

Weight each. Total weight. 


Tons. Tons. 
5 mild steel free roller sluice gates, 
7fit. span by 14ft. high : 8 43} 
5castironframesforgates .. 204 1024 
5 east iron linings for bellmouth 25 125 


These low-level sluices are operated from a platform 
near the top of the dam by electrically controlled worm- 
geared headstocks. The design of the controls is similar 
to that for operating the high-level sluices, described 
later. The operating power is transmitted from the 
electric motor through reduction gearing consisting 
successively of a roller chain drive, worm and worm wheel, 
and spur gears, and thence to shafts on which are keyed 
the sprocket wheels engaging with link chains attached 
at their ends, to the gate and balance weight respectively. 

The whole of the gearing is totally enclosed and storm- 
proof ventilating openings are provided on the headstock 
covers for cooling the motors. The sprocket wheels are 
similarly totally enclosed, and the limit switches for 





cutting off the current at each end of the gate travel are 











Fic. 2—BELLMOUTH AND ROLLER GATE 


weight of each of these bellmouth castings, with grooves 
and lintel member, is 20 tons, giving a total weight of 
80 tons for the four units. Each culvert is provided with 
two inlets protected by removable screens, one of which is 
shown in Fig. 4. These screens are lowered from the top 
of the dam, being guided by duplicate concrete guides and 
located at the culvert level in cast iron built-in grooves. 
The screens each measure 7ft. wide by 25ft. high, and are 
built up of mild steel round-edged bars measuring 3}in. 


FOR,,HYDRAULIC CULVERTS 





by #in., all held within built-up mild steel frames; the 








have been provided at the nose of the valves to prevent 
cavitation during opening and closing. During the con- 
struction of the dam the flow of the river was taken 
through the hydro-electric culverts, and controlled by 
the needle valves. In order to avoid damage to the con- 


struction works at the toe of the dam from these powerful 
jets, each of which possessed potential energy of about 
14,000 H.P., a jet disperser was fitted to each outlet 
and connected to the needle valve by means of three 
intermediate lengths of straight cast iron pipe. The 
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FiG.i3—ROLLER GATE FORK LOWALEVEL SLUICES 


housed within covers situated on top of the sprocket 
casings. 

In order to facilitate lubrication of all working parts 
from outside the casings, lubrication pipes and lubricators 
or oil cups are provided for every bearing. In this con- 
nection particular attention is paid to the lubrication 
of the worm reduction gear, which runs in an oil bath, 
the oil level being observed in a gauge and maintained 
through a filler accessible from outside the headstock. 
One of the most important features of the operating equip- 
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ment is the provision of an automatic centrifugal clutch 
coupling installed between the motor and the chain drive, 
which only comes into engagement when the motor has 
attained full speed, and disengages automatically in the 
event of an overload, thereby protecting the motor and 
the whole of the operating gear from possible damage. 

The levelling and adjustment of the headstock in its 
position on the supporting girders is carried out by means 
of a number of screwed bushes provided on the lower 
flange, and through which the holding-down bolts pass. By 








Fig. 5 that a crank handle for emergency hand operation 
has been provided. An emergency safety cover must be 
lifted to engage the handle. The lifting of the cover 
causes a switch in the hinge to break the operating motor 
circuit, and the motor cannot be started. This condition 
exists until the crank handle is removed and the cover 
closed. 


HIGH-LEVEL CULVERTS. 
At level 720-0 there are installed eight sets of culverts 





FiG. 4—REMOVABLE SCREEN FOR HYDRAULIC CULVERTS 


this means the whole gearing can be set up in true align- 
ment with the greatest precision and facility. 

Similar gear is provided for the operation of the surplus 
gates on Ellis Saddle. Here, however, since the connect- 
ing shafts are of considerable length, a micrometer 
coupling adjustment is arranged to take up any wear 
that may take place in the chains. This arrangement 
is necessary in case one of the chains wears or stretches 
to a greater degree than the other, and consists in providing 
one of the half couplings with one more bolt hole than the 
other on a pitch circle of the sarne diameter. Connection 





controlled by free roller sluice gates, each measuring 
10ft. 6in. wide by 16ft. deep. The design is similar to 
that described for the low-level culverts, and the operating 
gear is identical. The weights of the various parts are as 
follows :— 

Weight each. Total weight. 


Tons. Tons. 
8 lOft. 6in. by 16ft. free roller gates 12 96 
8 castiron sluice frames .. Soy | 200 


Free Roiumwe EmMercency Sivuice Gates. 
It has been briefly mentioned above under the heading 





FIG. 5—-OPERATING .GEAR FOR SLUICE GATES AT ELLIS SADDLE 


is made by one bolt only, and by this means the two halves 
of the coupling can be bolted together in a great number 
of different positions, each varying very slightly from 
the other. Also, on these surplus gates, owing to the very 
great loads to be dealt with, and to reduce the operating 
power to a minimum, the sprocket wheel shafts are 
mounted on self-aligning roller bearings. 

On all the sluice gate headstocks there is an indicator 


of “ Hydro-electric Culverts ’’ that free rolling emergency 
sluice gates are being provided. Two sizes of these gates 
have been supplied, one to suit the hydro-electric culverts 
and low-level culverts, and the other suitable for the high- 
level culverts, The gate consists entirely of rollers spanning 
the clear opening, and is accommodated at the culvert 
level on machined cast iron frames. The main rollers 
of the gate rotate on axles held between side members, 





FiG. 6—SLUICE GATE AND BALANCE Box 


showing exactly the opening of the gate. It takes the 
form of a circular dial cast on the outside of the head- 
stock casing, and having a centrally placed pointer driven 
from the gearing within. The scale is graduated in feet, 
and the operator can thus see, with the greatest ease, the 
exact opening of the gate at any time, 

It will be noticed from the photograph reproduced in 


and the spaces between are staunched by means of smaller 
rollers loosely retained in position, and kept in contact 
with each pair of rollers by the water pressure on the face, 
As the gate is lowered in front of the culvert the rollers 
rotate the main rollers in one direction, driving the 
staunching rollers in the opposite direction. The resistance 
to motion is very small, being practically confined to 











rolling friction, and the gate descends under its own 
weight even when the culvert is discharging freely to 
atmosphere, The sides of the gate are staunched by means 
of spring brass strips bearing on the side members and 
built-in frame respectively. Leakage past the gate is 
small. Tests conducted on a similar gate, 8ft. span by 
15ft. high, operating under 82ft. head, showed a leakage 
of only 1-36 cusecs. This amount is negligible when 
compared with a culvert of that size, and for all practical 
purposes may be considered tight, 

For operating these free rolling emergency gates, and 
also for lifting and replacing the screens in front of the 
hydro-electric culverts, two Goliath cranes are installed, 
one being of 50 tons capacity, and the other having two 
lifting blocks, one of 50 tons and the other of 10 tons, 
the latter being for the screens. 


SuRPLus GatTsEs. 


At one side of the dam, known as the Ellis Saddle, 
arranged on a curved crest, there are sixteen flood dis- 
charge gates, each measuring 60ft. span by 20ft. deep, 
all of the free roller type, electrically operated and counter- 
balanced. A gate and balance box under construction 
are shown in Fig. 6, These gates are built up from a number 
of horizontal lattice girders spaced vertically at such 
distance as will give an equal loading from the water 
pressure to each girder. The free rollers are housed within 
protecting cast iron grooves. The gate end posts are fitted 
with self-aligning articulated paths upon which the free 
rollers travel. These paths automatically compensate 
for the deflection of the gate under varying water load, 
and ensure the rollers having full contact across their 
faces under all conditions. By attaching these articulated 
paths to the gate instead of installing them in the built-in 
groove, they are raised with the gate each time it is opened, 
and the swivelling pins and bearings are thus available 
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Fic. 7—SURPLUS GATES AT ELLIS SADDLE 


for inspection without the necessity of coffer-draining 
the culvert and dewatering the sluice bay. The operation 
of the gates is by means of worm-geared headstocks 

i with sprocket wheels, which, in turn, engage 
with bush link chains connecting the gate and counter- 
balance. All the headstocks are electrically controlled, 
and all parts of the gearing are covered for protection 
from the sun and rain, 

The operating gear is carried on steel crossbridges, 
built up of rolled steel sections. The completed surplus 
gates are shown in Fig, 7, while a view of the Ellis Saddle 
through the gap in the dam closed last season is to be seen 
on page 212 of our last week's issue, 








NATIONAL SMOKE ABATEMENT SOCIETY. 





Tue sixth annual Conference of the National Smoke 
Abatement Society will be held in Glasgow from Thursday, 
September 27th, to Saturday, September 29th. 

On Thursday evening the Lord Provost of Glasgow will 
hold a reception in the City Chambers at 8 p.m. 

On Friday, in the Council Hall of the City Chambers, 
the annual general meeting will be held at 9.30 a.m. 
Dr. H. A. Des Voeux will give his Presidential Address. 
At 10.30 a.m. the following papers will be read :—‘‘ The 
Measurement of Atmospheric Pollution,” by Dr. J. S. 
Owens; “The Effects of Smoke upon Visibility and 
Aviation,” by Mr. W. J. Grassic. Resuming after luncheon, 
at 2.30 p.m., the following paper will be read s—"* The 
Effect of a Linoke-leden Bicones on Horticulture, 
by Mr. W. D. Besant. At 3.30 p.m. an address will be 
given by Bailie W. Brownhill Smith, 

The concluding session of the Conference will take place 
at 9.30 a.m, on Saturday, The paper will be “Slum 
Clearance and Smoke Prevention,” by Dr. J. Johnstone 
Jervis. At 11.30 a.m. a motor trip to the Trossachs will 
take place by invitation of the Glasgow Corporation. 
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Railway and Road Matters. 





Tne steam-driven pumps and shops machinery in the 
G.W.R. locomotive depét at Oxford are to be replaced 
by an electrically operated plant. 

Tue breakage or accidental detachment of a coupling, 
such as occurred on August 20th to a Manchester to 
London express near Stockport, and the division of the 
train, cannot lead to a collision as the vacuum brake 
hose connections between the two coaches concerned would 
be broken and the admission of air would automatically 
apply the brakes on alt the train, 

In the “ London Letter’ of the Manchester Guardian 
of August 22nd, reference was made to the extension to 
Sevenoaks of the Southern Railway Company’s electrifica- 
tion. The paragraph concluded with the remark: 
‘“‘ Another 23 miles, costing over £500,000, will then have 
been added to the Southern suburban electrification, and 
the engineers will be free to concentrate their energies 
on the main line to Tunbridge Wells and Hastings.” 


FrvE new Post Office vehicles have recently been built 
at the Wolverton Works of the London, Midland and 
Scottish Railway for postal service, Four of them are 
60ft. long by 8ft. 8in. wide, and are fitted with the usual 
letter sets, registered letter sets, newspaper sets, hinged 
flat tables, bag rails, &c., net apparatus, and traductors, 
Three of the vehicles are also fitted with excellent lavatory 
accommodation, an electric water heater, and a small 
electric oven. 

Tae York County Hospital is likely greatly to benefit 
finaneially by an exhibition, to be organised by the 
London and North-Eastern Railway on Sunday, October 
14th, on a scale not hitherto surpassed in this country, 
All the four grouped ame will assist in the display 
of modern and historical locomotives and vehicles, docu- 
ments and —— in York Station, the old station, 
and the Railway Museum. Nearly 1000 railwaymen 
will act as voluntary stewards. 


As the term ‘“ mixed-traffic engine,” applied .to the 
London, Midland and Scottish new type of locomotive, 
described in our issue of August 17th, may need explana- 
tion, we would say that it is an engine capable of working 
heavily laden fast passenger traina as well as express 
freight trains. It was first ag Soe to the 4-6-0 locomo- 
tives designed in 1905 by Mr. Dugald Drummond for the 
London and South-Western Railway, They were intended 
primarily for hauling important freight trains, but could 
readily work heavy passenger trains, and so were given 
the name of mixed-traffic engines. 

As announced in a Journal note last week, the Minister 
of Transport, on August 23rd, made regulations prohibiting 
the use between 11.30 p.m. and 7 a.m, of horns or other 
warning instruments on motor vehicles within a radius 
of 5 miles from Charing Cross. In view of the practical 


experience of the working of this experiment, and the | P 


strong representations in favour of its extension which 
have reached him from numerous quarters, the Minister 
has now made amending regulations under which the 
prohibition is made applicable to all roads throughout 
Great Britain in “ built-up ’’ areas—that is to say, roads 
on which there is provided a system of street lighting 
furnished by means of lamps placed not more than 200 
yards apart, and will come into force on Sunday, Septem- 
ber 16th. 


Tue death, at Harrogate on August 24th, of Mr. Robert 
Coey, is announced. Mr, Coey was the locomotive engineer 
of the former Great Southern and Western Railway of 
Ireland from 1896 to July, 1911, when he retired owing to 
ill-health. Those who take an interest in such matters 
may like to hear that that office was held by Sir John 
Aspinall, who, on his going to the Lancashire and York- 
shire in 1886, was suc by Mr, H. A. Watt. Ten 
years later Mr, Watt succeeded Mr, Pat Stirling on the 
Great Western, and Mr. Coey followed him at Inchicore. 
As a final note of interest in this relation, it may be said 
that Mr. Coey was succeeded by Mr. R. E. L, Maunsell, 
who remained with the Great Southern and Western until, 
in December, 1913, he was appointed chief mechanical 
engineer to the South-Eastern and Chatham in succession 
to Mr, H. 8. Wainwright. 

Aw incident on August 20th on the eastern section of 
the London and North-Eastern Railway led to the 
appearance of a letter in The Times of August 29th in 
praise of wooden sleepers wherein it was observed that 
had the road been laid with steel sleepers ‘‘ they would 
have been cracked and split from the terrific blows and 
the whole of the train would have been wrecked.” The 
correspondent added that wooden sleepers have a greater 
grip in the ballast then steel sleepers, and that the difficulty 
of rail-creep is increased where steel sleepers are used. 
This has called forth a reply from Mr, Carpmael, the 
chief engineer of the Great Western, who, in the issue of 
August 31st, said that his experience with nearly 500,000 
steel sleepers, laid in over 200 miles of track, completely 
disproved the statement with regard to the difficulty of 
rail-ereep, and that he had no reason to suppose that 
under the circumstances mentioned the steel sleeper would 
not have stood up to its work as efficiently as the timber one. 


A very satisfactory attitude by the railway companies 
towards the granting of “A” li for commercial 
vehicles was revealed at a sitting of the Licensing Authority 
for the Metropolitan Area on Wednesday, August 22nd. 
Counsel for the railway companies said that, except in 
extreme cases, they would not oppose applications for 
licences for vehicles. already in the possession of the 
applicants at the date of the application, provided that 
the licensing authority was satisfied that the claimed 
tonnage was properly set out and the discretionary 
tonnage properly claimed, The proceedings were also 
made noteworthy by a warning given by the chairman 
who said that it had mn brough 





ight to his notice 
that a number of an applicant's vehicles were not 
in the satisfactory condition uired by the Act, and 
that it had been reported to fan that the hours of 
labour worked by some of his employees were in excess 
of what would tolerated in future. Investigation 


would be made into those matters, and he warned the 
applicant of what would happen if such complaints were 





Notes and Memoranda. 





A COMPARATIVELY new method of making large high- 
pressure hollow steel drums, said to originate in Germany, 
consists of forging the main cylindrical body of the drum 
from a solid ingot and then welding on to each end the 
dished or concave heads or ends in which are the man- 
holes. Thus heavier wall thickness is possible, for this is 
largely governed by the size of ingot which can be made in 
the case of the completely forged drum. 


THE result of a series of tests on the effect of fine clay 
in concrete, described in the Engineering News-Record, 
indicates the fact that concrete aggregates containing a 
considerable amount of clay are in no way inferior to 
aggregates from which the clay has been eliminated by 
washing. Other finely powdered inert materials very 
likely would give similar results. The author says that 
present specifications may place unwarranted limitations 
on the amount of very fine material in the aggregates. 
These limitations appear especially uncalled for in cases 
where fine powder in the form of commercial admixtures 
is reintroduced to the washed aggregates. 


THERE are a number of obvious advan’ in the use 
of rubber latex, says Little’s Industrial Bulletin. The 
concentration of rubber per unit volume is higher than is 
practical with organic solutions of the gum. A 30 per cent. 
rubber latex is practically water-thin; a 30 per cent, 
rubber solution in gasoline is almost a solid jelly. The use 
of organic solvents is ex ive and involves fire and 
health hazards; with latex, water is the fluid medium. 
In addition, crude rubber must be milled and churned to 
obtain workable solutions. Where latex replaces non- 
solvent processes it produces stronger, grainless, and 
better-ageing products than those of similar composition 
made by milling and calendering. 


In a paper before the American Society of Mechanical 
Engineers, Mr, J. B. Connelly described a method for 
investigating the performance of bearing metals. The 
essential elements of the new test are a specimen of bearing 
metal with one’ side machined to a plane surface and a 
rotating steel cylinder. A constant force holds the speci- 
men of bearing metal with its plane side tangent to the 
cylinder. As the cylinder rotates a depression is worn in 
the specimen of bearing . With a constant force 
holding the surfaces together this i in t area 
gives a decrease in unit pressure. The test continues until 
there is no measurable increase in the depth of the depres- 
sion. The cylinder rotates in a bath of lubricant. q 


* Aw interesting method of sealin; 
is described in the Iron and Coal Trades Review, It is the 
‘“‘ Furmanite ’’ method and stops leaky joints without 
taking the pressure off the mains, The repair is effected 
by the use of a special compound which has the property 
of at first softening under heat, thus it sufficiently 
lastic to enter and thoroughly permeate leak, after 
which in the secondary stage it is vuleanised by the heat, 
and in this second stage it also expands, The equipment 
consists of a patented plunger gun for injecting the com. 
pound, which is made up in the form of a stick or cartridge, 
a special jack, wire rope, a set of nozzles to fit the usual 
standard bolts, a flange strap with nipple attachment and 
a supply of lead strips. 





Mertuops of testing the stress and load of the huge new 
Dneiprostoy Dam in Soviet Russia were described in an 
address by N. Davidenkoff, before the American Society 
of Testing Materials, Piano ‘wires are buried at strategic 
points in the dam, and as the stress and load on the 
structure change the wires respond to changing musical 
pitch. ‘Thus through connections at a central electrical 
board, engineers, by testing the pitch.of the strings and 
through mathematical calculations, can at any moment 
measure the strain on any of the dam. Professor 
Davidenkoff revealed that. this ‘‘string method,” using 
teletensometers, has been hi developed by seven 
years of experiments and has opened a wide field in pressure 
measurements on rock strata in tunnels and mines for 
properly designing the linings and props to meet the 
stresses. 


A REPORT has been issued by the Engineering Experi- 
ment Station of the University of Illinois describing an 
investigation into the load- ing capacity of small 
rollers similar to those used as expansion rollers and rockers 
of girder and truss bridges, Tests were made on rollers 
varying in diameter from 2in, to 120in., made of the follow- 
ing kinds of steel :—-Medium-grade carbon steel castings, 
structural steel of various carbon contents, manganese 
steel castings, and high-carbon tool steel, both after the 
materials had been “‘ stress-relieved ’’ and after they had 
been hardened by heat treatment. The test results 
indicate that, for.a pair consisting of a roller and base 
having the same physical properties, the strength was as 
great as, possibly somewhat greater than, that for a pair 
formed by replacing either the base or the roller with 
another of greater strength. 


In co-operation with the Safety in Mines Research 
Board, the Lancashire and Cheshire Safety in Mines 
Research Committee has had in progress for some time a 
programme of research into the effect of the rate of coal 
face advance on the evolution of fire-damp. Results of 
considerable interest were obtained when using a McLuckie 
gas detector to determine intermittently the percentage 
of fire-damp present in the mine air, but in order that 
records could be obtained without the continuous attend- 
ance of the investigators, it was considered desirable 
to have an instrument which would function automatically 
over long periods. No suitable instrument was available, 
but one was evolved, after considerable experiment, by 
Mr, H. Lloyd, of the Research Board’s staff. A brief 
description of this recorder was given in a paper by Mr. 
A. Hudson, read recently before the Manchester Geological 
and Mining Society, and in view of inquiries resulting 
from the discussion of that paper, the Board decided to 
publish a detailed description of the construction of the 
recorder. The instrument is an elaborate one, specially 
designed for research p’ It would not be suitable 
for the routine examinations of collieries for fire-damp, 
but it may have other useful applications. Copies of the 
paper (Safety in Mines Research Board Paper, No. 86) 
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Ir is reported that the Japanese shipbuilding industry 
is to be subsidised to the extent of 24 million yen over a 
period of five years. 


CaNnapDa produced 242,713 0z. of. gold in June, and 
during the first six months of the year production aggre- 
gated 1,443,810 oz. 


In the pyrites flotation plant of the Cia. Minera de 
Tocopilla, sodium nitrate has been used as a reagent for 
some time with good results. 


Tue thirteenth annual exhibition of the South Wales 
Institute of Engineers is to be held at the Grey Friars 
Hall, Cardiff, from November 21st to December Ist. 


Srxty nations are represented at the International 
Road Congress at Munich. Simultaneous with this 
Congress the International Road Tar Conference will hold 
a plenary session in Munich. 

A weEw plant for the production of welded tubes is being 
erected in the Swedish province, Vastmanland. This 
is the first works of its kind in Sweden, as hitherto all 
welded tubes have been imported. 


Tue Air Council has given the Royal Aero Club sanction 
to use the new R.A.F. aerodrome at Mildenhall, Suffolk. 
as a base for the England to Australia air race. The race 
will start from that aerodrome on October 20th. 


THE — Electro-Chemical Company, Ltd., pro- 
poses to double its capital to 50 million yen. ie new 
capital will be employed exclusively for the erection of 
plant for the production of coal oils. The company, it 
is stated, has not yet decided whether to use the pressure 
hydrogenation process or the low-temperature distillation 
process as developed in England. 

Work is in progress on the foundations of the proposed 
bridge across the Kabini River near Narsipur, which will 
provide a straight road between Mysore and Kollegal, 
in the Coimbatore district of the Madras Presidency. 
The bridge will be 900ft. long, and will carry a road 18ft. 
wide. There will be nine spans of 80ft. and shore spans of 
60ft. It will be a girder bridge, and the total cost is 
estimated at Rs. 3,45,000. 


Russia is constructing a small all-metal airship to the 
designs of Konstantine Tsiolovsky. It has a capacity 
of 35,314 cubic feet, and has no internal framework. 
sheets of non-corrosive steel, 1 mm. thick, bolted together 
to form the envelope, giving, it is claimed, sufficient 
ity, There are, however, two internal girders, running 
longitudinally along the bottom of the envelope, which 
serve as supports for the gondola. 


Derarzs of the Tamar Tunnel scheme submitted by the 
Devonport Mercantile Association to the Minister of Trans- 
port show that it would be necessary to construct some 
4687ft. of tunnel with a 160ft. cutting at the Devonport 
end and 900ft. of open channel at the Torpoint end. The 
total estimated cost of the channel and cuttings are 
£1,195,376, to which must be added £10,995 for approach 
roads and £5500 for acquisition of and demolition of 
property, 

A Curnese vessel called the “‘ Hai Heng,’ recently 
launched on the Clyde, has elaborate precautions against 
possible attack in the pirate zone, which will form part of 
the steamer’s run on the China coast. The various classes 
of mgers have been segregated, and a system of steel 
grilles has been erected throughout, subdividing the 
ship and isolating the vulnerable control points. As a 
further preventive measure against attack, steam connec. 
tions with hoses are arranged in a number of key positions. 


Accorpinc to the Bombay correspondent of the 
Electrical Review, it is understood that the Colombo- 
Talaimanar land line of the Ceylon circuit will be com- 
pleted by the end of November, and that the actual com- 
munication between Ceylon and India will start officially 
from January, 1935, while telephonic communication 
with the rest of the world will come into operation about 
a month later. In this matter Ceylon will be treated as 

of India so far as telephone calls in other parts of the 
world are concerned. 


Tue International Tin Research and Development 
Council reports that the world consumption of tin during 
the first six months of 1934 is slightly above the same 
period in 1933, the respective figures being 58,774 tons, 
compared with 58,394 tons. During the six months under 
review the world production of tin-plate shows an increase 
of approximately 12 per cent. over the first six months of 
1933. The automobile industry shows a substantially 
increased consumption. The output of tin for that 
industry during the six months to June, 1934, resulted in 
an increase in tin consumption of approximately 2500 tons 
compared with June, 1933. 


Witu the object of reducing operation costs at the 
city waterworks, ferrous sulphate is now being used in 
Saskatoon, Sask., instead of aluminium ‘sulphate, or 
alum. Experiments conducted by the city engineer’s 
department over a period of about ten weeks showed that 
the ferrous sulphate gives results equal to alum at approxi- 
mately 25 per cent. reduction in cost. Since the ferrous 
sulphate reacts better when the water is slightly alkaline, 
a small quantity of lime is introduced, From the stand- 
point of the consumer the increased alkalinity was so 
slight as to be hardly noticeable. .The alkali has a beneficial 
effect inasmuch as it tends to retard corrosion by depositing 
a coating of carbonate on the walls of the water pipes. 


A NEw all-metal Monospar aeroplane built for the 
Australian Government, recently completed its tests at 
Croydon aerodrome. The machine, designed and «built 
by General Aircraft, Ltd., is similar to that which won 
this year’s King’s Cup Race. It will be used for Govern- 
ment communications by the Australian Air Ministry. 
The machine has been designed for a high rate of climb 
to facilitate taking off in very hot weather and at high 
altitudes. Its special features include a retractable 
undercarriage and large fuel tanks which give the machine 
a range of 1100 miles, Instruments for blind flying at 


night and in foggy weather are also included. The power 
equipment consists of two 85 horse-power engines, and 
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are obtainable from H,M, Stationery Office, price 6d. 


the designed speed is 160 m.p.h. 
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THE OLD AND THE NEW PHYSICS. 


“Abandoning all disguise, the confession that I feel 
bound to make before you is that I prolong the vision back- 
wards across the boundary of experimental evidence and 
discern in that Matter which, in our ignorance and notwith- 
standing our professed reverence for the Creator, we have 
hitherto covered with opprobrium, the promise and potency 
of every form and quality of life.” —From Dr. John Tyndall's 
Presidential Address to the British Association, Belfast, 
1874. ° 
“The old physics imagined it was studying an objective 
nature which had its own existence independently of the 
mind which perceived it—which, indeed, had existed from 
all eternity whether it was perceived or not.... The 
existence of ‘ matter’ was a pure hy is ; matter is, in 
actual fact, as unobservable as the ether, Newtonian force and 
other unobservables which have vanished from science... . 
The nature which we [the new physicists] study does not 
consist so much of something we perceive as of our per- 
ceptions. ... Nature consists of waves and these are of the 
general quality of waves of knowledge, or of absence of 
knowledge, in our own minds.”’—From Sir James Jeans’ 
Presidential Address to the British Association, Aberdeen, 
1934. 





These two quotations bridge a period of exactly 
sixty years in the history of physical science and 
man’s endeavour to understand and exploit the 
secrets of Nature. When Tyndall spoke horse- 
drawn tramcars were still a novelty, the Atlantic 
telegraph was scarcely more than ten years old, 
the gas engine was engaging the attention of a 
few experimentalists, continuous brakes had just 
made their appearance on our railways, the disposal 
of sewage, for the most part, perpetuated the 
pestiferous methods of the middle ages, sail still 
contended with steam at sea, 80 lb. was regarded 
as a high boiler pressure and steel as a struc- 
tural material was looked upon with suspicion. 
Aeronauts were endeavouring to propel their 
balloons by means of hand-driven fans, the 
doctrine that heat was a form of energy had still 
to fight its last rearguard action with the old 
phlogiston theory, Mendeléef’s scheme of periodic 
classification had been published only three years 
previously and five years had still to elapse before 
the first blow was struck at the belief that the 
atom was indivisible. This picture of the state of 
science and technical achievement in 1874 is 
incomplete but it is sufficient to indicate the back- 
ground against which we should regard the progress 
made in the years that have since come and gone. 
The reader knows, at least in main outline, of 
what that progress has consisted. It is bewildering 
in its extent and variety but perhaps the most 





bewildering feature of it resides in the fact that 
it was all made under the reign of the materialistic 
doctrines and beliefs of which Tyndall was an 
exponent, of those doctrines and beliefs which 
to-day are regarded as illusory, meaningless and 
purely hypothetical, of which, according to Jeans, 
the ruins lie about us like the wreck of an earth- 
quake-stricken building. 

How are we to account for this amazing fact 
that the rich progress of the past sixty years was 
achieved on a physical conception of the universe 
which, it would now appear, was utterly false ¢ 
It would be too easy a solution to say that progress 
in the physical sciences and in the application of 
physical knowledge is neither hindered nor assisted 
by the nature of our conception of the universe. 
There is no shadow of doubt that the old-fashioned 
physicist with his ‘‘ passion for trying to liken the. 
ingredients of Nature to familiar objects such as 
billiard balls, jellies and spinning tops” obtained 
inspiration and received powerful aid from his 
materialistic conceptions and models. Faced with 
some new fact or phenomenon he, almost 
instinctively, sought and constructed a mechanical 
analogy to help him to reason about it and, times 
without number, he drew a rich reward from the 
process. In the early days of electricity, to take 
an outstanding example, he likened it to a fluid and 
spoke and thought of it as the electric fluid. For 
many years the analogy served to guide and inspire 
the progress of his knowledge concerning elec- 
tricity. The analogy, as we now know, was 
defective even on a purely materialistic basis. 
To-day the ‘philosophic idealism” of the new 
physics has reduced it to a meaningless illusion. 
How are we to account for the fact that “a 
meaningless illusion’? has led directly to the 
achievements of the past sixty years in the field 
of applied electricity, to the construction of 100,000 
kilowatt alternators, to the development of wire- 
less telegraphy and telephony? It would be a 
second too easy solution to say that the new physics 
is itself an illusion. We cannot dismiss it so 
lightly. No one who reads and reflects upon 
Sir James Jeans’ address will rise from it with 
his faith in the old physics still unshaken. To 
many, probably to most, the mysticism of the 
new outlook, its agnosticism concerning the 
objective existence of the universe and its elevation 
of chance in replacement of the determinism of 
‘‘ natural law ’’ may appear to render it unsuitable 
as a basis for a practical outlook on Nature. 
Nevertheless there is sufficient in Sir James’ 
address to show that from a purely practical 
standpoint the new physics is founded on the 
difficulties and inconsistencies encountered in 
the old and that, even already, it has met astonish- 
ing success in removing the difficulties and in 
fitting the inconsistencies into its fundamental 
conceptions. 

The old-fashioned physicist was primarily an 
explorer. He encountered many difficult streams 
and in the ardency of his endeavour to push on 
into new territory he built bridges across them 
from the materials nearest to hand. They were 
temporary structures but they served his purpose 
well and led him to rich prizes. He is not to be 
blamed or reviled because they have been found 
weak and insufficient to accommodate the heavy 
traffic subsequently poured across them by those 
who followed in his footsteps to consolidate the 
land which he had won. He had no time and 
little inclination to rebuild them; indeed the 
marked success with which they carried him over 
into fresh fields of discovery tempted him to believe 
that he had builded better than he knew and to 
forget the temporary, even makeshift, character 
of the structures which he had erected to facilitate 
his progress. A later generation found cracks 
and flaws in the bridges and for a time sought 
loyally and heroically to patch them up and make 
them serve. A still later generation, untrammelled 
by devotion to the memory of the pioneers, is 
seeking to pull them down, or blow them up, and 
to replace them by works of a strange modern 
design which they believe will prove permanent. 
To what discoveries will the new physics lead ? 
It may be that we are even now about to enter 
new territory with its aid, territory the existence 
of which was béyond the imagining of the old 
physicists, of which the vision was hidden to them 
by an impenetrable fog of their own creating. 
It may beso. The new physics indubitably presents 
us with a fresh basis for the interpretation of life 
and Nature. If however it is to influence progress 
in the physical sciences it must emerge from the 
interpretive stage and demonstrate that it 
possesses the qualifications of bold and inspiring 





leadership. We have a feeling of doubt, a feeling 








that its transcendentalism will deprive it of prac- 


tical value. The fluids, billiard balls, jellies and 
spinning tops of the old-fashioned physicist, the 
whole materialistic conception of the universe 
on which he rested his faith, may be illusory and 
false. But we have a feeling that their falseness 
is that of the falsework on which engineers erect 
actual structures and that the human mind, being 
as it is, will always require their aid to help it 
towards fresh achievements in the physical world. 


International Steam Tables. 


More than five years have now elapsed since 
an important conference was held in London with 
the object of securing international agreement 
on the properties of steam. This conference was 
convened by the British Electrical and Allied 
Industries Research Association, whose generous 
help had contributed so largely to the work of 
our own investigators of the subject, and it was 
attended by leading physicists and engineers from 
every country in which similar researches were 
being carried on. Unlike so many international 
conferences, the London meeting was brief, 
businesslike, and effective. It carried out two pieces 
of work of the greatest importance. In the first 
place it removed all ambiguity as to the value 
of the international unit of heat by defining it 
in terms of the universally accepted kilowatt-hour, 
instead of adopting an experimental value based 
on the heating of a given quantity of water through 
some particular range of temperature. To link the 
Calorie, and thus by inference, the British Thermal 
Unit, with the.kilowatt-hour, and by so doing 
to abolish for ever the troublesome uncertainty 
that had formerly surrounded its precise value in 
terms of electrical energy, was so convenient and 
logical a step that this decision alone would have 
justified the holding of the conference. One is almost 
tempted to suggest that, just as a logarithmic 
spiral was engraved on the tombstone of James 
Bernouilli to remind passers-by of one of his claims 
to the gratitude of geometricians, so perhaps room 
ought to be found for the number “860” on 
another stone, fortunately yet to be set up, in 
memory of a physicist who helped to introduce 
exactitude where it was so badly needed. The 
second useful achievement to which we have 
referred was the preparation of a set of skeleton 
steam tables, giving acceptable values for most 
of the important properties of steam over a wide 
range of temperatures and pressures. It was not 
to be expected that absolute accordance could be 
found among the figures of so many different 
investigators, relying often upon different methods 
of experiment. Every worker had naturally 
most confidence in his own determinations or 
deductions, but the members of the conference 
met the situation like practical men. They 
upon certain mean figures which all of them could 
accept without doing violence to their own con- 
victions, it being understood that these figures were 
provisional only, and subject, in all cases, to an 
agreed tolerance. In many instances, the toler- 
ances required were happily so small as to permit 
of the tabulated figures being taken, for all prac- 
tical purposes, as exact. In the field of very high 
pressures and temperatures, however, where experi- 
mental work was more difficult and the workers 
consequently were fewer, agreement could only 
be reached subject to a margin of tolerance which 
clearly called for efforts towards its reduction. 

Such, then, was the position at the close of the 
conference of 1929. The principal physicists 
in the world who were interested in the properties 
of steam had met together, discussed each other’s 
results and methods, and, as a consequence, had 
produced a set of skeleton tables which set down 
in black and white the measure of their agreement 
and disagreement concerning the individual 
figures. No more could possibly have been expected 
at the time, and far less might have been accom- 
plished. The stage had been set for a further 
advance, and engineers looked forward with 
confidence to a rapid clearing up of the outstanding 
discrepancies which the conference had brought 
to light. This was five years ago, and for some time 
past those who have to base important calculations 
on the tabulated properties of steam have been 
wondering when the huge gaps in the skeleton 
tables are to be officially filled in, and the exces- 
sively large tolerances attached to some of the 
figures are to be reduced. The advances in steam 
practice justify a certain measure of impatience. 
Turbines have for some time actually been working 
with steam at a pressure of 200 kilos. per square 
centimetre, and a temperature of 450 deg. Cent. 
Under these conditions the total heat of the steam 
is given in the skeleton tables subject to a tolerance 
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as great as 4 per cent., both above and below the 
tabulated figure. A range of 8 per cent. in the 
value which may be taken for a physical quantity 
required for a practical calculation can no longer 
rightly be called a tolerance, because it has now 
ceased to be tolerable. Again, the mean specific 
heat at the above pressure, reckoned over a range 
of 100 deg. Cent., works out at 1-08, although it 
could be taken at any value between 0-54 and 
1-80 without going outside of the tolerated values 
for the respective total heats at the higher and 
lower temperatures. This state of affairs has 
endured far too long. After the excellent start 
made by the conference of 1929, it is depressing 
to have to admit that, so far as official figures 
are concerned, no progress towards agreement 
has apparently been made since the year in 
question. It is true that the British committee 
has meanwhile sustained an irreparable loss by 
the death of Professor Callendar who, apart from 
his extraordinary experimental skill, first put 
steam research upon a sound basis by pointing 
out the necessary thermo-dynamic relationships 
which must exist between the various properties 
to be tabulated. Again, the work of the German 
contingent has been put on adefinitely lower plane by 
the exclusion of a scientist of international reputa- 
tion whose lineage did not meet with approval. The 
economic crisis which has swept over every civilised 
country the last few years has also, no doubt, 
had a restraining influence on researches into the 
properties of steam. But, after giving due weight 
to these and other possible excuses, we think that 
the time has about come when some further pro- 
gress might be reported. There have, we believe, 
been conferences between the authorities of the 
various countries taking part in the work since 
the meeting was held in London; but, so far as 
we know, no further agreed data have been issued 
for the benefit either of the profession generally, 
or for that of the various firms and institutions 
which have been contributing to the cost of the 
investigations. The work was inaugurated with 
the exclusively practical object of providing 
tables of the properties of steam which would 
receive universal acceptance, and it has been 
supported, at any rate, so far as this country 
is concerned, mainly by those who wanted practical 
‘results within a reasonable time. The advantages 
of carrying it on internationally, lay not only in 
the prospect of having one set of tables recognised 
as authoritative throughout the world, but also 
in the possibility of distributing the experimental 
work among numerous laboratories, each best 
equipped for research in some particular field. 
This division of labour has presumably been 
adopted, but it may have been found too much 
to ask of human nature that the results obtained 
in any one country should be accepted by all 
the rest without independent verification, especially 
as all sections of the work must finally fit together 
as one completed whole. 

However this may be, the long delay in producing 
some advance on the original skeleton tables 
is very regrettable. All research work is tedious, 
especially when different investigators have got 
to agree upon the results, but unless some definite 
conclusions can be arrived at the work might 
almost as well be left undone. The duty of the 
investigators in the present case was first and fore- 
most to eliminate or to reduce to a negligible 
quantity the discrepancies made manifest by the 
tabulation of 1929. This being done, we should 
have had exact values of the properties of steam 
for a number of different pressures and tempera- 
tures distributed over the whole of the working 
range. Intermediate values could then have been 
filled in by the usual methods employed in statis- 
tical work, and engineers in every country would 
then have been provided with the authoritative 
and complete tables for which they have been 
waiting so long. Whether the tables would have 
conformed rigidly to the requirements of some 
preconceived theory as to the properties of steam 
is of no practical importance whatever. The best 
way to arrive at an exact theory, if such be obtain- 
able, is first of all to come to agreement upon a 
sufficient number of experimental facts, and this 
really ought not to present an insuperable difficulty, 
at any rate, within such limits of accuracy as are 
sufficient for engineering calculations. Given the 
agreed figures, and the tables which could be 
immediately built up from them, the ordinary 
engineer would care little how long the further 
research lasted, nor into what by-ways the investi- 
gators wandered either for their own amusement, 
or for the purpose of proving or disproving any 
particular theory. 











The New World-Picture of Modern Physics’ 


By Sm JAMES H. JEANS, 


ie is & full half-century since this chair was last 

occupied by a theoretical physicist in the person 
of the late Lord Rayleigh. In that interval the main 
edifice of science has grown almost beyond recogni- 
tion, increasing in extent, dignity, and beauty, as 
whole armies of labourers have patiently added wing 
after wing, story upon story, and pinnacle to pinnacle. 
Yet the theoretical physicist must admit that his 
own department looks like nothing so much as a 
building which has been brought down in ruins by a 
succession of earthquake shocks, 

The earthquake shocks were, of course, new facts 
of observation, and the building fell because it was 
not built on the solid rock of ascertained fact, but 
on the ever-shifting sands of conjecture and specula- 
tion. Indeed, it was little more than a museum of 
models, which had accumulated because the old- 
fashioned physicist had a passion for trying to liken 
the ingredients of Nature to familiar objects such as 
billiard balls, jellies, and spinning tops. While he 
believed and proclaimed that Nature had existed 
and gone her way for countless aeons before man 
came to spy on her, he assumed that the latest new- 
comer on the scene, the mind which could never get 
outside itself and its own sensations, would find things 
within its limited experience to explain what had 
existed from all eternity. It was expecting too much 
of Nature, as the ruin of our building has shown. 
She is not so accommodating as this to the limitations 
of the*-human mind ; her truths can only be made 
comprehensible in the form of parables. 

Yet no parable can remain true throughout its 
whole range to the facts it is trying to explain. Some- 
where or other it must be too wide or too narrow, 
so that “‘ the truth, the whole truth, and nothing but 
the truth ”’ is not to be conveyed by parables. The 
fundamental mistake of the old-fashioned physicist 
was that he failed to distinguish between the half- 
truths of parables and the literal truth. 

Physical science obtains its knowledge of the 
external world by a series of exact measurements, 
or, more precisely, by comparisons of measurements. 
Typical of its knowledge is the statement that the 
line H « in the hydrogen spectrum has a wave-length 
of so many centimetres. This is meaningless until 
we know what a centimetre is. The moment we are 
told that it is a certain fraction of the earth’s radius, 
or of the length of a bar of platinum, or a certain 
multiple of the wave-length of a line in the cadmium 
spectrum, our knowledge becomes real, but at that 
same moment it also becomes purely numerical, 
Our minds can only be acquainted with things inside 
themselves—never with things outside. Thus, we 
can never know the essential nature of anything, 
such as a centimetre or a wave-length, which exists 
in that mysterious world outside ourselves to which 
our minds can never penetrate; but we can know 
the numerical ratio of two quantities of similar 
nature, no matter how incomprehensible they may 
both be individually. 

For this reason, our knowledge of the external 
world must always consist of numbers, and our picture 
of the universe—the synthesis of our knowledge— 
must necessarily be mathematical in form. All 
the concrete details of the picture, the apples and 
pears and bananas, the ether and atoms and electrons, 
are mere clothing that we ourselves drape over our 
mathematical symbols—they do not belong to Nature, 
but to the parables by which we try to make Nature 
comprehensible. It was, I think, Kronecker who 
said that in arithmetic God made the integers and 
man made the rest ; in the same spirit, we may add 
that in physics God made the mathematics and man 
made the rest. 

The modern physicist does not use this language, 
but he accepts its implications, and divides the 
concepts of physics into observables and unobserv- 
ables. In brief, the observables embody facts of 
observation, and so are purely numerical or mathe- 
matical in their content ; the unobservables are the 
pictorial detaiis of the parables. 

The physicist wants to make his new edifice 
earthquake-proof—immune to the shock of new 
observations—and so builds only-on the solid rock, 
and with the solid bricks, of ascertained fact. Thus, 
he builds only with observables, and his whole edifice 
is one of mathematics and mathematical formula— 
all else is man-made decoration. 

Space and timé cannot be classified as realities of 
Nature, and the generalised theory of relativity 
shows that the same is true of their product, the 
space-time continuum. This can be crumpled and 
twisted and warped as much as we please without 
becoming one whit less true to Nature—which, of 
course, can only mean that it is not itself part of 
Nature. 

In this way space and time, and also their space- 
time product, fall into their places as mere mental 
frameworks of our own construction. They are, of 
course, very important frameworks, being nothing 
less than the frameworks along which our minds 
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receive their whole knowledge of the outer world. 
This knowledge comes to our minds in the form of 
messages passed on from our senses ; these, in turn, 
have received them as impacts or transfers of electro- 
magnetic momentum or energy. 

Physical science, assuming that each message must 
have had a starting-point, postulated the existence of 
‘** matter ’’ to provide such starting-points. But the 
existence of this matter was a pure hypothesis ; and 
matter is in actual fact as unobservable as the ether, 
Newtonian force, and other unobservables which have 
vanished from science. Early science not onl, 
assumed matter to exist, but further pictured it as 
existing in space and time. Again this assumption 
had no adequate justification ; for there is clearly no 
reason why the whole material universe should be 
restricted to the narrow framework along which: 
messages strike our senses. 

The Newtonian mechanics, however, having 
endowed space and time with real objective existences, 
assumed that the whole universe existed within th: 
limits of space and time. Even more characteristic oi 
it was the doctrine of ‘“‘ mechanistic determinism,” 
which could be evolved from it by strictly logical 
processes. This reduced the whole physical universe 
to a vast machine in which each cog, shaft, and thrust 
bar could only transmit what it received, and wait 
for what was to come next. When it was found that 
the human body consisted of nothing beyond common 
place atoms and molecules, the human race also 
seemed to be reduced to cogs in the wheel, and in face 
of the inexorable movements of the machine, human 
effort, initiative, and ambition seemed to become 
meaningless illusions. Our minds were left with no 
more power or initiative than a sensitised cinemato- 
graph film; they could only register what was 
impressed on them from an outer world over which 
they had no control. 

Theoretical physics is no longer concerned to stud) 
the Newtonian universe which it once believed to 
exist in its own right in space and time. It merely 
sets before itself the modest task of reducing to law 
and order the impressions that the universe makes 
on our senses. It is not concerned with what lies 
beyond the gateways of knowledge, but with what 
enters through the gateways of knowledge. It is 
concerned with appearances rather than reality, so 
that its task resembles that of the cartographer or 
map maker rather than that of the geologist or mining 
engineer, 

Now the cartographer knows that a map may be 
drawn in many ways, or, as he would himself say, 
many kinds of projection are aygilable. Each one has 
its merits, but it is impossible to find all the merits 
we might reasonably desire combined in one single 
map. It is reasonable to demand that each bit of 
territory should look its proper shape on the map ; 
also that each should look its proper relative size. 
Yet even these very reasonable requirements cannot 
usually be satisfied in a single map; the only excep- 
tion is when the map is to contain only a small part 
of the whole surface of the globe. In this case, and 
this only, all the qualities we want can be combine! 
in a single map, so that we simply ask for a map of 
the county of Surrey without specifying whether it is 
to be a Mercator’s or orthographic or conic projection, 
or what not. 

All this has its exact counterpart in the map- 
making task of the physicist. The Newtonian mech- 
anics was like the map of Surrey, because it dealt 
only with a small fraction of the universe. It was 
concerned with the motions and changes of medium- 
sized objects—objects comparable in size with the 
human body—and for these it was able to provide a 
perfect map which combined in one picture all the 
qualities we could reasonably demand. But the 
inconceivably great and the inconceivably small were 
equally beyond its ken. As soon as science pushed out 
—to the cosmos as a whole in one direction and to sub- 
atomic phenomena in the other—the deficiencies of 
the Newtonian mechanics became manifest. And 
no modification of the Newtonian map was able to 
provide the two qualities which this map had itself 
encouraged us to expect—a materialism which 
exhibited the universe as constructed of matter lying 
within the frame work of space and time, and a 
determinism which provided an answer to the ques- 
tion “‘ What is going to happen next ? ” 

When geography cannot combine all the qualities 
we want in a single map, it provides us with more than 
one map. Theoretical physics has done the same, 
providing us with two maps which are commonly 
known as the particle picture and the wave picture. 

The particle picture is a materialistic picture which 
caters for those who wish to see their universe mapped 
out as matter existing in space and time. The wave 
picture is a determinist picture which caters for those 
who ask the question “ What is going to happen 
next ?”’ It is perhaps better to speak of these two 
pictures as the particle parable and the wave parable. 
For this is what they really are, and the nomenclature 
warns us in advance not to be surprised at incon- 
sistencies and contradictions. 
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Let me remind you, as briefly as possible, how this 
pair of pictures or parables have come to be in 
existence side by side. 

The particle parable, which was first in the field, 
told us that the material universe consists of particles 
oxisting in space. and time. It was created by the 
labours of chemists and experimental physicists, 
working on the basis provided by the classical 
physics, Its time of testing came in 1913, when Bohr 
iried to find out whether the two particles of the 
hydrogen atom could possibly produce the highly 
complicated spectrum of hydrogen by their motion, 
He found a type of motion which could produce this 
spectrum down to its minutest details, but the motion 
was quite inconsistent with the mechanistic determin- 
ism of the Newtonian mechanics, The electron did not 
move continuously through space and time, but 
jumped, and its jumps were not governed by the laws 
of mechanics, but to all appearance, as Hinstein 
showed more fully four years later, by the laws of 
probability. Of 1000 identical atoms, 100 might 
make the jump, while the other 900 would not. 
Before the jumps occurred there was nothing to show 
which atoms were going to jump. Thus the particle 
picture conspicuously failed to provide an answer to 
the question ‘‘ What will happen next ? ” 

Bohr’s concepts were revolutionary, but it was soon 
found they were not revolutionary enough, for they 
failed to explain more complicated spectra, as well as 
certain other phenomena. 

Then Heisenberg showed that the hydrogen spec- 
trum—and, as we now believe, all other spectra as 
well—could be explained by the motion of something 
which was rather like an electron, but did not move 
in space and time. Its position was not specified by 
the usual co-ordinates #, y, z of co-ordinate geometry, 
but by the mathematical abstraction known as a 
matrix. His ideas were rather too abstract even for 
mathematicians, the majority of whom had quite 
forgotten what matrices were. It seemed likely that 
Heisenberg had unravelled the secret of the structure 
of matter, and yet his solution was so far removed from 
the concepts of ordinary life that another parable had 
to be invented to make it comprehensible. 

The wave parable serves this purpose ; it does not 
describe the universe as a collection of particles, but 
as & system of waves. The universe is no longer a 
deluge of shot from a battery of machine guns, but a 
stormy sea with the sea taken away and only the 
abstract quality of storminess left—or the grin of 
the Cheshire cat if we can think of a grin as undu- 
latory. This parable was not devised by Heisenberg, 
but by de Broglie and Schrodinger, At first they 
thought their waves merely provided a superior 
model of an ordinary electron; later it was esta- 
blished that they were a sort of parable to explain 
Heisenberg’s pseudo-electron, 

Now the pseudo-electron of Heisenberg did not 
claim to account for the spectrum emitted by a single 
atom of gas, which is something entirely beyond our 
knowledge or experience, but only that emitted by a 
whole assembly of similar atoms ; it was not a picture 
of one electron in one atom, but of all the electrors in 
all the atoms, 

In the same way the waves of the wave parable do 
not picture individual electrons, but a community of 
electrons—a crowd—as, for instance, the electrons 
whose motion constitutes a current of electricity. 

In this particular instance the waves can be repre- 
sented as travelling through ordinary space. Except 
for travelling at a different speed, they are very like 
the waves by which Maxwell described the flow of 
radiation through space, so that matter and radiation 
are much more like one another in the new physics 
than they were in the old, 

In other cases, ordinary time and space do not 
provide an adequate canvas for the wave picture. 
The wave picture of two currents of electricity, or 
even of two electrons moving independently, needs 
a larger canvas—six dimensions of space and one of 
time. There can be no logical justification for 
identifying any particular three of these six dimen- 
sions with ordinary space, so that we must regard the 
wave picture as lying entirely outside space. The 
whole picture, and the manifold dimensions of space 
in which it is drawn, become pure mental constructs 

diagrams and frameworks we make for ourselves to 
help us understand phenomena. 

In this way we have the two co-existent pictures— 
the particle picture for the materialist and the wave 
picture for the determinist. When the cartographer 
has to make two distinct maps to exhibit the geo- 
graphy of, say, North America, he is able to explain 
why two maps are necessary, and can also tell us the 
relation between the two—he can show us how to 
transform one into the other. He will tell us, for 
instance, that he needs two maps simply because he 
is restricted to flat surfaces—pieces of paper. Give 
him a sphere instead, and he can show us North 
America, perfectly and completely, on a single map. 

The physicist has not yet found anything corre- 
sponding to this sphere ; when, if ever, he does, the 
particle picture and the wave picture will be merged 
into a single new picture. At present some kink in 

our minds, or perhaps merely some ingrained habit of 
thought, prevents our understanding the universe as 
a consistent whole—just as the ingrained habits of 


two pictures are necessary, it is, nevertheless, able to 
explain the relation between the particle picture and 
the wave picture in perfectly comprehensible terms. 

The central feature of the particle picture is the 
atomicity which is found in the structure of matter. 
But this atomicity is only one expression of a funda- 
mental coarse-grainedness which pervades the whole 
of Nature. It crops up again in the fact that energy 
can only be transferred by whole quanta. Because 
of this the tools with which we study Nature are them- 
selves coarse-grained ; we have only blunt probes at 
our disposal, and so can never acquire perfectly 
precise knowledge of Nature. Just as, in astronomy, 
the grain of our photographic plates prevents our 
ever fixing the position of a star with absolute pre- 
cision, 80 in physics we can never say that an electron 
is here, at this precise spot, and is moving at just 
such and such a speed. The best we can do with our 
blunt probes is to represent the position of the electron 
by a smear, and its motion by a moving smear which 
will get more and more blurred as time progresses. 
Unless we check the growth of our smear by taking 
new observations, it will end by spreading through the 
whole of space. 

And now we come to the central and most surprising 
fact of the whole situation. I agree that it is still too 
early, and the situation is still too obscure, for us fully 
to assess its importance, but, as I see it, it seems likely 
to lead to radical changes in our views, not only of the 
universe, but even more of ourselves. Let us remember 
that we are dealing with a system of waves which 
depict in a graphic form our knowledge of the con- 
stituents of the universe. The central fact is this : 
the wave parable does not tell us that these waves 
depict our knowledge of Nature, but that they are 
Nature itself. 

If we ask the new physics to specify an electron for 
us, it does not give us a mathematical specification of 
an objective electron, but rather retorts with the 
question: ‘‘How much do you know about the 
electron in question ?” We state all we know, and 
then comes the surprising reply, “‘ That is the elec- 
tron.’’ The electron exists only in our minds—what 
exists beyond, and where, to put the idea of an elec- 
tron into our minds we do not know. The new physics 
can provide us with wave pictures depicting electrons 
about which we have varying amounts of knowledge, 
ranging from nothing at all to the maximum we can 
know with the blunt probes at our command, but the 
electron which exists apart from our study of it is 
quite beyond its purview. i 

Let me try and put this in another way. The old 
physics imagined it was studying an objective Nature 
which had its own existence independently of the 
mind which perceived it—which, indeed, had existed 
from all eternity whether it was perceived or not. It 
would have gone on imagining this to this day, had 
the electron observed by the physicists behaved as 
on this supposition it ought to have done. 

But it did not so behave, and this led to the birth 
of the new physics, with its general thesis that the 
Nature we study does not consist so much of some- 
thing we perceive as of our perceptions ; it is not the 
object of the subject-object relation, but the relation 
itself. There is, in fact, no clear-cut division between 
the subject and object; they form an indivisible 
whole which now becomes Nature. This thesis finds 
its final expression in the wave parable, which tells us 
that Nature consists of waves and that these are of the 
general quality of waves of knowledge, or of absence 
of knowledge, in our own minds. 

At best this may seem very academic and up in the 
air—at the worst it may seem stupid and even 
obvious. I agree that it would be so, were it not for 
the one outstanding fact that observation supports 
the wave picture of the new physics whole-heartedly 
and without hesitation. Whenever the particle picture 
and the wave picture have come into conflict, observa- 
tion has discredited the particle picture and sup- 
ported the wave picture—not merely, be it noted, 
as a picture of our knowledge of Nature, but as a 
picture of Nature itself. The particle parable is 
useful as a concession to the materialistic habits of 
thought which have become ingrained in our minds, 
but it can no longer claim to fit the facts, and, so far 
as we can at present see, the truth about Nature must 
lie very near to the wave parable. 

Let me digress again to remind you of two simple 
instances of such conflicts and of the verdicts which 
observation has pronounced upon them. 

A shower of parallel-moving electrons forms in 
effect an electric current, Let us shoot such a shower 
of electrons at a thin film of metal, as your own 
Professor G. P. Thomson did. The particle parable 
compares it to a shower of hailstones falling on a 
crowd of umbrellas ; we expect the electrons to get 
through somehow or anyhow and come out on the 
other side as a disordered mob, But the wave parable 
tells us that the shower of electrons is a train of waves, 
It must retain its wave formation, not only in passing 
through the film, but also when it emerges on the 
other side. And this is what actually happens: it 
comes out and forms a wave pattern which can be 
predicted—completely and perfectly—from its wave 
picture before it entered the film. 

Next let us shoot our shower of electrons against the 
barrier formed by an adverse electromotive force. If 





thought of a “‘flat-earther '* prevent his understand- 
ing North America as a consistent whole. Yet 
although physics has so far failed to explain why 


the electrons of the shower have a uniform energy of 
10 volts each, let us throw them against an adverse 


the particle parable, it is like throwing a handful of 
shot up into the air; they will all fall back to earth 
in time-—the conservation of energy will see to that. 
But the wave parable again sees our shower of elec- 
trons as a train ‘of waves—like a beam of light—and 
sees the potential barrier as an obstructing layer—like 
a dirty window pane. The wave parable tells us that 
this will check, but not entirely stop, our beam of 
electrons. It even shows us how to calculate what 
fraction will get through. And just this fraction, in 
actual fact, does get through ; a certain number of 
10-volt electrons surmount the potential barrier of a 
million volts—as though a few of the shot thrown 
lightly up from our hands were to surmount the 
earth’s gravitational field and wander off into space. 
The phenomenon appears to be in flat contradiction | 
to the law of conservation of energy, but we must 
remember that waves of knowledge are not likely to 
own allegiance to this law. 

The new physics obviously carries many philo- 
sophical implications, but these are not easy to 
describe in words. They cannot be summed up in 
the crisp, snappy sentences beloved of scientific 
journalism, such as that materialism is dead, or that 
matter is no more. The situation is rather that both 
materialism and matter need to be redefined in the 
light of our new knowledge. When this has been done, 
the materialist must decide for himself whether the 
only kind of materialism which science now permits 
can be suitably labelled materialism, and whether 
what remains of matter should be labelled as matter 
or as something else; it is mainly a question of 
terminology. 

What remains is in any case very different from the 
full-blooded matter and the forbidding materialism 
of the Victorian scientist. His objective and material 
universe is proved to consist of little more than con 
structs of our own minds. To this extent, then, 
modern physics has moved in the direction of philo- 
sophic idealism. Mind and matter, if not proved to 
be of similar nature, are at least found to be ingre- 
dients of one single system. There is no longer room 
for the kind of dualism which has haunted philosophy 
since the days of Descartes. 

This brings us at once face to face with the funda- 
mental difficulty- which confronts every form of 
philosophical idealism. If the Nature we study con- 
sists so largely of our own mental constructs, why do 
our many minds all construct one and the same 
Nature ? Why, in brief, do we all see the same sun, 
moon, and stars ? 

I would suggest that physics itself may provide a 
possible although very conjectural clue. The old 
particle picture which lay within the limits of space 
and time broke matter up into a crowd of distinct 
particles, and radiation into a shower of distinct 
photons. The newer and more accurate wave picture, 
which transcends the frame work of space and time, 
recombines the photons into a single beam of light, 
and the shower of parallel-moving electrons into a 
continuous electric current. Atomicity and division 
into individual existences are fundamental in the 
restricted space-time picture, but disappear in the 
wider, and as far as we know more truthful, picture 
which transcends space and time. In this, atomicity 
is replaced by what General Smuts would describe as 
‘** holism ’”—the photons are no longer distinct indi- 
viduals each going its own way, but members of a 
single organisation or whole—a beam of light. The 
same is true, mutatis mutandis, of the electrons of a 
parallel-moving shower. The biologists are beginning 
to tell us, although not very unanimously, that the 
same may be true of the cells of our bodies, And is it 
not conceivable that what is true of the objects per- 
ceived may be true also of the perceiving minds ? 
When we view ourselves in space and time we are 
quite obviously distinct individuals ; when we pass 
beyond space and time we may perhaps form ingre- 
dients of a continuous stream of life. It is only a 
step from this to a solution of the problem which 
would have commended itself to many philosophers, 
from Plato to Berkeley, and is, I think, directly in 
line with the new world picture of modern physics. 
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The Nepean Dam, Sydney Water Supply. 





HE City of Sydney, New South Wales, obtains 
its water supply from a catchment area, 347 
square miles in extent, known as the Nepean Water- 
shed. This area is traversed by four principal 
rivers, the Nepean, Avon, Cordeaux and Cataract. 
The Cataract River was dammed in 1906, the reser- 
voir thereby created having a storage capacity of 
20,743 million gallons. Subsequently, as described 
in our issue of June Ist 1923, the Avon and Cordeaux 
rivers were dammed, the reservoirs formed having 
storage capacities of 43,200 million and 20,160 
million gallons respectively. These three dams 
between them control 140 square miles of the total 
catchment area. 

There is now being constructed on the Nepean 
River a dam which will create a reservoir having a 
storage capacity of 21,721 million gallons and which 
will control 123 square miles of the catchment area. 
This new dam will therefore control an area not 
greatly less than that controlled by the three earlier 
dams taken together but its storage capacity will 
be only about a quarter of the aggregate capacity 
of the others. This fact is in part explained by a 
considerable difference in the average annual rainfall 
over the areas controlled by the dams. Over the 
whole of the Nepean catchment area the average 
rainfall is 48in. per year but over that portion of it 
which will be controlled by the new Nepean dam it 
is only 35in. In addition it is intended that the 
Nepean reservoir should serve as a service reservoir 





project was begun by the Public Works Department 
in 1925, the cost of construction being borne by the 
Metropolitan Water Board. On September Ist, 
1928, control of the works was assumed by the 
Water Board. 

The foundations of the dam stand on the Narrabeen 
shales, whilst above normal water level of the river 
only Hawkesbury sandstone and shales are visible. 
The junction of the Narrabeen and Hawkesbury 
series varies from R.L. 800 to R.L. 820. The shales 
were tested for compressive strength and proved a 
satisfactory foundation. Compressive strengths of 
samples obtained from a drive in the shale ranged 
from 60 tons per square foot to 200 tons per square 
foot. Tests in the shale were also taken through 
bores to ascertain the degree of permeability. As 
a whole, the Hawkesbury sandstone is of good quality, 
and is generally in horizontal beds. During construc- 
tion several large beds of Hawkesbury shale were 
exposed. The exposed faces of these horizontal 
beds were recessed back beyond the underlying and 
overlying sandstone faces, and washed with cement 
grouting before being covered with concrete. The 
principal beds occurred at R.L. 920 on the north- 
western abutment and at R.L. 930 on the south- 
eastern abutment. 

A short distance upstream of the dam is a basaltic 
intrusion, now weathered to a bluish clay. A second 
dyke, smaller than this first, runs across the valley, 
almost parallel with the former, and through the 
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PLAN OF NEPEAN DAM AND SPILLWAY WEIR 


as distinct from the storage reservoirs on the 
Cataract, Cordeaux and Avon rivers. The new dam is 
being built by the Sydney Metropolitan Water, 
Sewerage and Drainage Board. Its cost, as initially 
estimated, will be £1,554,000, and it is anticipated 
that it will be completed by the end of June 1935. 

The dam is situated on the Nepean River at a 
point about 7}? miles above its junction with the 
Cordeaux River and lies about 63 miles north-west 
of the dam constructed on the Avon River. As the 
Nepean River is subject to quickly rising floods, 
it is expected that when the scheme is complete a 
full storage will soon be impounded and available 
for constant draw-off. Special provision has been 
made against major floods occurring during the period 
of construction. 

After giving due consideration to various proposals, it 
was finally decided to adopt a crest level of R.L. 1068 
for the dam. This level gives a height of wall of 
approximately 246ft. above the general foundation 
level. It was subsequently decided to incorporate 
in the by-wash adjustable spillway gates, mechanic- 
ally operated, which will raise the top-water level 
15ft., thereby increasing the maximum storage 
capacity from 17,905 million gallons to 21,721 million 
gallons, and the storage area from 881 acres to 994 
acres, and at the same time maintaining the necessary 
15ft. over the crest of the weir available for the 
passage of flood waters. To the east of the dam a 
dual-purpose quarry is being excavated. This 
quarry provides material for cyclopean masonry, 
and sandstone spalls, which, when crushed, yield 
sand and stone for concrete. The quarry when 


completed will form the by-wash for the discharge 
of flood waters which will flow down a channel 
excavated from a natural gully into the Nepean 
River about 300ft. downstream from the dam. The 


foundations well towards the downstream toe of 
the dam. At R.L. 880 these intrusions are about 4in. 
wide with walls of shattered sandstone on either side. 
Steps were taken to ensure the water-tightness of 
the intrusive dyke. A shaft, embracing the dyke, 
was sunk following the dyke down vertically from 
R.L. 925. This shaft will eventually be filled with 
concrete, sealing the dyke up to ground level. About 
this level it is intended to provide a concrete seal 
running up the exposed surface of the dyke to a 
second shaft situated at R.L. 1060; this concrete 
slab will also protect the soft material forming the 
dyke from disintegration. The second shaft will 
probably be lined with concrete, and will afford 
a means of determining the behaviour of the dyke 
under water pressure. 

At the downstream end of the quarry a natural 
gully will be utilised to lead the flood waters from 
the by-wash into the Nepean River. This gully, 
from its negligible catchment area, has evidently 
not been formed simply by erosion, but mainly by 
an overthrust fault, visible in the portion of the 
gully which has been excavated. 

The dam is a cyclopean sandstone masonry 
structure of curved gravity type, with a radius of 
curvature of 1200ft. at the upstream vertical face. 
The thrust lines are designed to fall within the 
middle third, and the maximum stress is estimated 
to be 12-8 tons per square foot. The upstream 
waterproof facing of the dam consists of 1 : 2}: 44 
bluemetal concrete, 5ft. in thickness, and the down- 
stream exposed face consists of 1: 3-2/3: 5} blue- 
metal concrete, 3ft. thick. A layer of 1: 22:4} 
bluemetal concrete is provided over the whole of 
the foundations. The vertical height from foundation 
level to crest is 246ft., and the length of crest will 





be approximately 700ft. The thickness is 20ft. 





at the crest and 225ft. at the toe, with a further 
138ft. to the downstream end of the stilling pool. 

A cut-off trench and a keyway trench are provided 
at the upstream face and at the toe of the wall respec- 
tively. The downstream keyway extends for the 
width of the foundations, and is triangular in section, 
45ft. wide at the top and 25ft. deep. The upstream 
cut-off extends for the width of the foundations and 
throughout the abutments. The average size of the 
cut-off in the foundations is 30ft. wide and 25ft. 
deep and in the abutments 6ft. by 5ft. Immediately 
downstream of the upstream cut-off and just upstream 
of the downstream keyway are 2ft. by 2ft. rubble 
porous drains formed of bluemetal spalls with con- 
crete stops at intervals. 

A series of holes arranged generally in five rows 
running up and downstream across the foundations 
was bored through the shale. From the top of these 
holes 3in. diameter pressure pipes have been led to 
the drainage gallery, the object of these pipes being 
to provide a means of determining any uplift pressure 
which may occur at different points in the foundations 
when the dam is full. In addition to the pressure pipe 
holes, a series of grout holes was bored in the shale 
over the whole of the foundations, and pressure 
grouted with cement grout, the average maximum 
pressure used on each hole being about 35 |b. per 
square inch. Most of these holes were about 30ft. 
deep, but in some cases where they were continued 
through the shales to the underlying sandstone a 
depth of 80ft. below the general foundation level was 
reached. 

In a valve house on the downstream face of the 
wall there are two 36in. diameter Glenfield and 
Kennedy off-let needle valves with disperser vanes to 
regulate the discharge through two 36in. diameter 
penstock pipes. The valves discharge into a stilling 
pool 12ft. deep. In addition to these off-let needle 
valves, the flow of water may be shut off from the 
valve tower, which projects upstream of the dam. 
For this purpose the inlets to the penstock pipes may 
be closed by manipulating two cast iron penstock 
gates which are operated by gearing situated at the 
crest level of the dam. Emergency gate pipes imme- 
diately upstream of the penstock gate wells may like- 
wise be closed by lowering into position a roller type 
emergency gate which may be placed in either of the 
emergency gate wells provided for the purpose. Up- 
stream again of the emergency gate wells are vertical 
grooves, 8in. wide by 7in. deep, formed in trachyte 
blocks set in concrete and extending for the full height 
of the dam, for the reception of timber stop boards 
which regulate the height of the draw-off. 

The valve tower and valve house are of reinforced 
concrete. The flood tunnel, 22ft. 6in. high and L5ft. 
wide, has been left through the wall for the discharge 
of floods occurring during the construction period, 
key recesses having been left at intervals along the 
tunnel. An adit gallery, 7it. 6in. high and 5ft. wide, 
directly above the flood tunnel, provides access to an 
inspection and drainage gallery of the same cross 
sectional dimension, the upstream wall of which is 
distant 1lft. 10}in. from the vertical upstream face 
of the dam. From the adit gallery the inspection 
gallery extends 150ft. towards the south-eastern end 
of the wall and 180ft. towards the north-western end, 
where a well 6ft. by 5ft. 8in. provides for the installa- 
tion of a passenger lift, if required at a later date. 

The pressure and drainage pipes from the founda- 
tions and rubble porous drains are led into the 
gallery. Any leakage of water past the copper seals 
and along the expansion joints will be conducted down 
into the gallery through 6in. diameter drain holes. 
From the inspection gallery the drainage is led out 
through the adit gallery. In the cases of expansion 
joints occurring at points which are not vertically 
above the gallery, 6in. earthenware pipes are laid in 
concrete from the drain holes to the downstream face 
of the dam. Drainage from the rubble porous drains 
above the gallery is similarly treated through 3in. 
galvanised wrought iron pipes provided at the down- 
stream end with fittings for flow measurement, if 
required. Radial expansion joints are formed b) 
shuttering faced with heavy corrugated asbestos- 
cement sheeting. The joints are sealed by means of 
vertical, 18in. wide, copper strips, running for the full 
height of the expansion joints and placed parallel with 
and 3ft. from the upstream face of the dam. A con- 
crete road on piers across the downstream face will 
provide access to the adit gallery and operating floor 
of the valve house. 

Four stages in the diversion of the normal river 
flow during the construction period have been or will 
be adopted. The first stage consisted of building 
diversion weirs—see the upper view on page 236— 
580ft. and 815ft. upstream and downstream respec- 
tively of the dam site, and diverting the river flow 
through two lines of 4ft. diameter pipes laid close 
to the north-western abutment of the dam. In all a 
length of 2400ft. of pipe was laid and the river was 
diverted through the pipes in November, 1927. 

When deposition of cyclopean masonry was suffi- 
ciently advanced the pipe line was led into an open 
channel left through the wall, rejoining the pipes 
near the downstream face of the wall. The section 
of the pipe line alongside the abutments was then 
removed to allow excavation to proceed. This 
second stage was completed in February, 1929. When 
the 3ft. diameter penstock pipes had been laid and 
the flood tunnel was sufficiently advanced the third 
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stage was effected. This consisted of sealing and 
grouting the entrance to the upstream end of the 
diversion channel, the penstock pipes being left open. 
This operation was effected on November 23rd, 1929. 
‘The diversion channel was then filled with eyclopean 
masonry. 

The fourth stage of the river diversion will be 
carried out towards the completion of the construction 
after the spillway weir concreting and the erection 
of the flood gates have been completed and the pen- 
stock and needle valves placed in position. The flood 
tunnel will then be filled and grouted. It is expected 
that this operation will be commenced about the 
beginning of May, 1935, and when finished it will 
mark the completion of the actual construction of the 
dam. 

The excavation for the main wall was begun in 
January, 1927. Floods occurred during February and 
June, 1928, considerably delaying work on the lower 
levels. In all, 11,600 cubic yards were excavated for 
the cut-off trench and 110,500 cubic yards for the 
foundations and abutments. Additional excavation 
in the abutments was found necessary during con- 
crete construction, and the total excavation to date 
is 117,700 cubic yards. The foundations and cut-off 
trench were grouted before the commencement of the 
concreting operations. 

The first skip of concrete was placed on July 9th, 
1928. Concrete deposition was confined to units 90ft. 
in width for the early part of the construction, with 
provision for intermediate expansion joints at 45ft. 
intervals, commencing at 100ft. below the crest. 
Concrete deposition is by means of skips. After 
mixing in 1} cubic yard batch mixers the concrete is 
transported on trucks in 3 cubic yard skips from the 
mixers into the command of cableways. The skip 
is picked up by one of the two 15-ton cableways, run 
out, and lowered to wherever required on the wall. 
Previous work is thoroughly gone over by a special 
cleaning gang prior to concreting in any unit. The 
upstream facing is carefully scabbled and cement 
grouted at horizontal joints. For cyclopean masonry 
the displacers are generally placed by 15-ton stiff-leg 
derrick cranes. While one cableway is employed on 
concrete deposition the second is transporting washed 
displacers from the quarry to the wall. 

In February, 1929, and April, 1929, construction 
was held up for three weeks in all by floods in the 
Nepean River. Since that time floods have caused 
very little delay in construction, as the flood tunnel 
is able to accommodate small rises in the river, while 
major floods are provided for by a flood gap of two 
units, 90ft. wide in all. Up to March 10th, 1930, a 
rate of progress of 10,000 cubic yards per month was 
fully maintained, the maximum four-weekly input 
being 11,800 cubic yards. At this time the two cable- 
ways were employed during the day shift on concrete 
deposition and on displacer transport during the night 
shift. After March 10th, 1930, owing to the reduction 
of hands, which had to be made to meet the require- 
ments of retrenchment, it was possible to work a day 
shift only, one cableway being employed on concrete 
placing and one on displacer transport, &c. Under 
these conditions the average four-weekly progress was 
approximately 6800 cubic yards per period, the maxi- 
mum figure attained being 7700 cubie yards. Work 
ceased on March 27th, 1931, and remained in abey- 
ance until June 14th, 1933, when preliminary work 
with a view to re-starting operations on a one-shift 
basis was put in hand. Approximately 200 men will 
be employed for a period estimated at two years. 

Quarry excavation was begun in May, 1927, and 
has been proceeding at the rate necessary both to 
provide displacers and spalls for the wall construction 
and to complete the by-wash in time to allow of the 
construction of the by-wash weir and the erection of 
the flood gates before closing the flood gap in the wall. 
At the end of January, 1931, a total quantity of 
375,619 cubic yards had been excavated, and of this 
quantity 40 per cent. was in the form of sandstone 
displacers and spalls for wall construction. The esti- 
mated total quantity of excavation for the by-wash 
is 456,098 cubic yards. 

In order to determine the most favourable shape of 
by-wash weir experiments were carried out by means 
of model weirs installed in a glass-sided channel having 
a clear glass space of 4ft. by lft. 3in. and a capacity 
of 112 cusecs. A large number of model experiments 
were made to forecast the effect of full flood discharge 
on the by-wash channel and river bed downstream of 
the dam. A cinematograph record was made of the 
results of these experiments, with slow motion 
adapted to reproduce approximately the actual 
velocity ratio. The scale of the model was | to 48. 
With the same apparatus model experiments were 
made to arrive at the final design of the quarry limits 
and floor grading which would give the required quan- 
tity of excavation, and-also allow of the predeter- 
mined maximum discharge of 92,000 cusecs within 
the allowable head of 15ft. As a result of these model 
experiments a final design of the quarry fulfilling the 
above conditions has been determined. 








PIONEER SHIPOwNERS.—The Journal of Commerce has 
arranged to publish sixteen biographical sketches of ‘* Pioneer 
Shipowners,”’ from the pen of Mr. Clement Jones, C.B., director 
of the Booth Line and the Sea Insurance Company, Ltd. The 


first sketch, which was published on W ednesday, August 29th, 
deals with the late Sir Robert Wigram’s many and varied 
activities. 

book form. 


The sketches referred to will be later published in 








The British Association. 


No. I. 


THe 1934 meeting of the British Association for 
the Advancement of Science, in Aberdeen from 
September 5th to 12th,sis the third held by the 
Association in that city. The first was as far 
back as 1859, when H.R.H. the Prince Consort 
was President, and the second in 1885, when Sir 
Lyon Playfair was President. There have been 
important and interesting industrial developments in 
the city since the 1885 meeting. The fishing industry 
is pursued on a large scale, but there are other indus- 
tries, such as the engineering, chemical, tanning, 
granite working, and paper making, which are pro- 
viding the visitors to Aberdeen this year with many 
interesting excursions. 

The proceedings in Section G (Engineering) have 
been arranged to cover most of the outstanding indus- 
tries of Aberdeen and the surrounding district. Scot- 
land stands out in the British Isles as possessing 
important hydro-electric power stations, and this 
subject is dealt with both in the presidential address to 
Section G by Professor F. G. Baily and also in a paper 
by Mr. W. T. Halerow. Granite and granite quarrying 
was dealt with in a paper by Mr. F. 8. Anderson on 
Thursday last, whilst the application of oil engines 
to trawlers and their operating gear, discussed by 
Mr. R. W. Allen to-day (Friday), throws light on 
methods that are being adopted to an increasing 
extent to meet greatly augmented competition from 
subsidised foreign fishing fleets. A contribution on 
paper making and another on aerial cableways, both 
of which have a direct bearing on local industries, 
were also presented to-day. 

Other subjects to be dealt with in Section G relate 
to the very prominent one, at the moment, of reduc- 
tion of noise, a discussion on which is to be opened 
on Monday by Sir Henry Fowler, who has recently 
been appointed Chairman of the. Committee set up 
by the Government to deal with noise on the road. 
Apart from the discussion of problems of more or less 
local interest, the programme of papers in Section G 
has been designed on broad lines. Thus on Tuesday 
there is to be a paper by Sir James Henderson, 
entitled ‘“‘ Development of Invention as a Stimulus 
to Economic Recovery ’’; another on “ Researches 
in Impact Testing,” by Mr. H. Hallum and 
Professor R. V. Southwell; and on Wednesday a 
discussion in connection with the Report of the Com- 
mittee on ‘‘ Stresses in Overstrained Materials,’’ which 
will be contributed to, among others, by Professor B. P. 
Haigh, and by Dr. R. H. Evans and Mr. J. Thomlin- 
son, who will deal with mild steel and reinforced con- 
crete beams respectively. A new step has been taken 
this year in arranging joint meetings between 
Section A (Mathematical and Physical Sciences) and 
Section G on technical physics. 

The President of the Association this year is Sir 
James H. Jeans, F.R.S., who was appointed by the 
General Committee on March 2nd, 1934, in succession 
to the late Sir William Hardy, F.R.S., who was elected 
at the Leicester meeting last year, but died on 
January 23rd of this year. Sir James Jeans took 
as the subject for his presidential address ‘‘ The 
New World Picture of Modern Physics” and 
delivered it in the Capitol Cinema on Wednesday 
evening, September 5th. We give an abstract of it 
elsewhere in this issue. We also give some portions 
of the presidential address to Section G (Engi- 
neering), which was delivered by Professor F. G. Baily 
on Thursday ENS, September 6th, in Gordon’s 


College. 
(To be contin::ed.) 








The Burston Spanner. 





It is probable that more unparliamentary language 
has been expended upon adjustable spanners than upon 
any other tool or implement employed for mechanical 
purposes. The ordinary screw-adjusting pattern fre- 
quently refuses to adjust itself without undue coercion 
and soon develops a degree of looseness which gravely 





The adjustable spanner illustrated herewith, made by 
the Burston Spanner Company, Sherwoods-road, Oxhey, 
Watford, Herts., would seem to fulfil most if not all of 


these requirements. Its distinguishing feature is the 
fact that the movement of the jaws is effected by means 
of a cam the rotation of which in either direction can easily 
be effected by the thumb of the hand holding the shank. 
Movement of the cam in one direction closes the jaws 
with considerable pressure tightly against the nut. At 
no setting of the cam is the reaction of the movable jaw 
against the cam capable of producing movement. When 
the cam is rotated in the reverse direction the movable 
jaw slides backwards under the action of a coiled spring 
enclosed within a recess in the stock and well protected 
by the flat side of the movable jaw. The spanner is 
drop-forged from heat-treated carbon steel and appeals 
to us as being not only rapid and exact in action but also 
highly robust. It has an overall length of 8in. and its 
jaws may be adjusted to take any size of nut measuring 
from yin. to 1°/,in. across the flats. We are informed 
that under test it has withstood the effort involved in 
breaking in two a new $in. bolt. 
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Standard Oil Locomotive. 





A 75 H.P. ‘* Hunslet’ oil locomotive has just been 
built and standardised, the one illustrated being supplied 
for work in South America through Robert Hudson, Ltd., 
Leeds 


The design is not by any means new, but it has been 
brought up to date in almost every detail. Although not 
very apparent from the illustration, the main frame which 
carries the engine and gear-box is constructed on steam 
locomotive lines, and the frame stays extend not only 
between the frames, but to the extreme limit of width of 
the locomotive, where they are riveted to a pair of heavy 

















75 H.P. Om LOCOMOTIVE 


rolled steel channel sections. Thus the frame is made 
exceptionally stiff to suit narrow-gauge track which is not 
necessarily of a permanent character. 

The engine is a four-cylinder McLaren unit delivering 
75 B.H.P. at 1000 r.p.m. The clutch is of the multiple 
disc type and the drive is then taken through a flexible 
coupling to a gear-box rigidly bolted between the frames. 
The gear wheels are in constant mesh and the changes 
are effected by heavy dog clutches. 

The final drive from the gear-box is by chain on to the 
trailing axle and by coupling chains to the intermediate 
and leading axles. This gear-box gives speeds of 5, 8}, and 
12 m.p.h., the tractive efforts being 4870, Ib., 2810 lb., and 
1890 lb. respectively. 

The locomotive weighs 10 tons and is capable of hauling 
about 300 tons on the level. 








Self-contained Electric Capstan 
Unit. 


In the accompanying engravings we illustrate a patented 
type of electric capstan and winding winch which has 
recently been put on the market by the Swiss firm of 
Theodor Bell et Cie., of Kreins-Lucerne. The new.capstan 
has been specially designed for use in shunting yards, on 
docks, and in connection with canal undertakings, and is 





characterised by its simplified form and the absence of 
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THE ‘*BURSTON" 


affects its efficiency. The ideal adjustable spanner would 
be one which could be applied and adjusted in any position 
with one hand, which by an easy motion would close 
its jaws tightly down on any size of nut within its range 
and which with an equally easy reverse motion would 
subsequently release its jaws from the nut. Combined 
with requisite mechanical strength its action should not 
be readily upset by a reasonable amount of wear or by a 
certain amount of unreasonable use or ill-treatment, 
for spanners, to the end of time, will occasionally be used 
as hammers or be dropped and kicked about on hard floors. 








ADJUSTABLE SPANNER 


costly foundations. As Fig. 2 shows, a peg top form of 
capstan drum has been chosen, which accommodates 
the driving motor and reduction gear, which are rendered 
accessible by means of a light removable cover. Our 
illustrations show the use of capstan in two different ways 
and indicate clearly the use of the lower small-diameter 
part of the drum for large tractive forces with low speeds, 
and the top part of the drum for light loads at higher 
speeds. The comparatively shallow foundation of the 
unit forms the gear case and encloses the whole of the 
gearing, which is machine cut, in an oil bath. The other 
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parts of the winch are automatically lubricated. The 
capstan is operated by either a foot pedal or a hand switch, 
as may be required, and a master control switch can also 
be used in suitable cases. Fig. 1 shows the winding-off 
winch, which forms an integral part of the new unit. The 
train shown in Fig. 1 weighed about 170 tons, which illus- 
trates the large capacity of the unit. The winch is directly 
connected with the capstan drive, and it is claimed that 
by the use of a self-acting winch to take up the slack rope 
much longer ropes up to 400 and 500 yards in length, as 
against the more common 100 to 150 yards for hand- 
operation, can be employed. As the rope is wound on the 
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the risk of failure and to ensure greater safety. The jib 
consists of steel channels mounted on a pivot bar arranged 
on the extending arms of a steel angle framework pedestal, 
and moves from a position just below the horizontal to 
an angle of about 35 deg. An inner extending section of the 
jib gives a hook travel ranging from 3ft. in front of the 
carriage to 7ft., and a vertical lift ranging from lft. 6in, 
to l0ft. 6in. above the grouhd. The jib and pedestal 
are mounted on ball bearings to permit of slewing by 
hand. In its lowest position the hook moves 2ft. 6in. 
from either side of the centre line, and lft. each side at 
the extreme raised position, thus ensuring stability with 














Fic. 1—ELECTRIC CAPSTAN HAULING TRAIN 


line of pull it is less likely to be damaged. Either a hori- 
zontal or @ vertical winch can be employed, placed above 
ground or sunk as the position requires. In all cases the 
winch is provided with a metal cover. 

Either direct or alternating current motors can be 
supplied. The general operation of the unit takes place in 
the following manner. During the light unwinding of the 
hauling rope from the rope winch the driving attachment 
to the capstan is released so that the rope can be easily 
removed and its spring hook attached to the load it is 
desired to haul. The rope is then passed round the capstan 
drum a few times, generally three to five, and the 
capstan set in motion. It starts without load, which is 

















FiG. 2—ELECTRIC CAPSTAN UNIT 


only applied when the operator pulls the loose end or sets 
the winding winch in operation. The combination of the 
hand and winch control gives a wide range of operation, 
the tension on the rope as it uncoils from the capstan drum 
only varying from about 6}1Ib. to 331b. The makers 
recommend the use of a flexible, but not too thin, steel 
wire rope, but hemp ropes and hemp-covered wire ropes 
can also be used. The capstan units above described are 
supplied in different sizes for various duties. .We are 
indebted for these particulars to Mr. C. Campart, of 32, 
Theobalds-road, W.C.1, who represents the interests of 
Messrs. Bell in this country. 








A New Electric Crane 





A NEW mobile electric crane for carrying, stowing, or 
stacking goods in restricted places in factories, ware- 
houses, docks, ships, &c., and for loading covered and 
similar wagons, has been introduced by Electricars, 
Ltd., of Lawley-street, Birmingham. A special feature 
of the crane is the replacement of the usual cables and 
chains by a hydraulic ram, which is to be seen in th- 
accompanying illustration, and which is claimed to reduc 


full load at all positions. This reduction in movement 
as the hook is raised is controlled by a roller on the jib 
pedestal engaging with a tapering arch situated on the 
undercarriage to the rear of the pedestal, the roller being 
raised as the jib elevates. 

The undercarriage is of the usual industrial truck type, 
and is mounted on two axles, both of which are fitted with 
steering wheels with solid rubber band tires, and are 
mounted on ball or roller bearings. The rear axle has an 
overhead worm drive with a bevel differential and differen- 
tial shafts and ball and claw universal joints for trans- 
mitting the drive to the road wheels at all degrees of lock. 
A totally enclosed series-wound motor, rated at 24 horse- 
power at 30 volts serves for traversing the crane through 
a chain-type flexible coupling and the axle worm. 

At the rear of the undercarriage there is a driver's 
platform with a drum controller on the steel dash for 
giving three speeds in the forward and reverse directions. 
There is also an ampére-hour meter, a main switch, and a 
steering tiller. The main switch is operated by a ‘‘ dead 
man ”’ pedal, which is also connected to a brake on the 
traversing motor shaft, and release of pressure on the 
pedal opens the power circuit and allows the brake to 
be applied by spring pressure. 

The main battery, consisting of sixteen lead or twenty- 
four nickel cells, with a capacity of 300 ampére-hours, 
suitable for a range of about 11 miles per charge with 
full load, is contained in a steel housing on the under- 
carriage frame at the rear of the pedestal. A 1} horse- 








Chlorinated Rubber. 


Many attempts have been made recently to transform 
natural rubber into derivatives possessing properties 
similar to those of nitro-cellulose and other paint bases. 
The most successful products of this kind have hitherto 
resulted from the action of chlorine on rubber. These 
products have attracted attention as bases for the produc 
tion of paints, lacquers, and varnishes, and where acid 
and alkali-resisting properties are desired, chlorinated 
rubber would appear to be a great advance on the materials 
hitherto used. 

The new chlorinated rubber, known as Alloprene, 
lately introduced by Imperial Chemical Industries, Ltd., 
is, we understand, the first solid product of its kind to 
be manufactured in this country. Alloprene possesses a 
number of interesting properties which should make it 
useful for a wide variety of industrial purposes. As at 
present produced, it is a white, fibrous material containing 
from 65-66 per cent. of chlorine, and having a composition 
corresponding approximately to C,9H,,Cl,,, both addition 
and substitution occurring at the same time in the 
chlorinating process. It is claimed to be remarkably 
resistant to attack by acids and alkalis at ordinary or 
higher temperatures; for example, concentrated nitri: 
acid is stated to have practically no effect on Alloprene 
at 80-90 deg. Cent., and it is unchanged after heating 
with 40 per cent. caustic soda solution for several hours 
Hydrochloric acid at all concentrations, it is further stated, 
does not attack Alloprene at temperatures up to 100 deg 
Cent., and no discolorisation results from 98 per cent. 
sulphuric acid at ordinary temperatures even after several 
days’ contact. Alloprene, we are informed, is equall, 
resistant to aqueous solutions of oxidising agents, such 
as permanganate, or the hypochlorites and bichromates, 
and it can also be safely used in contact with such gases as 
oxygen, chlorine, and sulphur dioxide. Furthermore, 
Alloprene shares with many other chlorinated products 
the property of non-inflammability ; in prolonged contact 
with a naked flame it carbonises without burning or fusing. 

In addition to non-inflammability and resistance to 
chemical attack, Alloprene possesses a number of other 
properties which would seem to assure it a market in the 
paint and varnish industry. Thus, it is soluble in all 
proportions in a wide range of solvents at ordinary 
temperatures, forming colloidal solutions. These solvents 
include cheap hydrocarbons, the non-inflammable 
chlorinated solvents, and a large number of vegetable 
oils, but it is insoluble in hot or cold water, alcohols, or 
white spirit. Alloprene thus suggests itself as the base 
for paints for special service, such as corrosion resistance. 
In addition, Alloprene solutions, it is stated, pees 
valuable film-forming properties. Quick-drying solutions 
can be prepared by the use of a suitable solvent, from the 
evaporation of which films similar to those produced from 
nitro-cellulose and cellulose acetate are obtainable. 
Alloprene can be used, if desired, with the usual plasticisers, 
such as dibutylphthalate, butylcleate, and the natural 
and artificial resins. 

Alloprene is a porous, spongy material of extremely low 
bulk density, and is, we understand, entirely non-hygro 
scopic. Being also non-inflammable, it is suggested that 
it might with advantage replace such materials as cork, 
slag-wooil, horse-hair, kapok, and even asbestos, where 
these materials are used for thermal insulation purposes. 
The thermal conductivity of Alloprene is stated to be less 
than that of any of these materials. Alloprene is a non- 
conductor of electricity, and being also thermoplastic 
under certain conditions, it may be moulded into sheets, 
blocks, &c. 

It is too early yet to attempt to forecast any of the 
many and varied industrial applications which may be 
found for Alloprene when its properties become more 
generally known; but Imperial Chemical Industries, 
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power, 30-volt motor on the jib drives a rotary high- 
pressure oil pump which delivers oil to two rams. One 
is fitted vertically at approximately the centre of the jib, 
and serves for raising it, while the other is mounted hori- 
zontally along the jib, as shown, and moves the extending 
portion carrying the hook. Rotary sleeve valves in the 
hydraulic circuit serve for supplying oil to either ram as 
required, the oil subsequently being returned to the feed 
tank. The valves are operated by a “ joy stick ” lever, 
which serves for elevating, extending, and reducing 
the length of the jib. Cams fitted to the valve levers 
close a drum-type switch associated with the pump 
motor when the respective valves are open to the rams. 
At the extreme position of the jib, when elevated or 
extended, the oil supply is cut off and the motor circuit 
is opened by means of stops. 








MOBILE ELECTRO- HYDRAULIC CRANE 


Ltd., informs us that it is willing to co-operate with all 
who are interested in trying Alloprene for new or special 


purposes. 








A NOTICE in the London Gazette of August 24th intimates 
that the four grouped companies seek the authority of 
the Minister of Transport to pool their parcels receipts. 
As it may be assumed that the pooling agreements sanc- 
tioned during the last twenty months would cover parcels 
traffic, some explanation as to the need for this authority 
appears necessary. We would suggest that this has been 
done in order to include the Southern Railway, which 
company has not, as yet, made any such pooling agree- 
ments as those effected by the other three companies. 
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Sources of Cheap Electric Power.’ 


ADDRESS sy Proressorn FRANCIS G. BAILY, M.A., F.R.S.E. President of the Section. 


JOR many years the extravagant waste of our coal has 
been the it yn of criticism. The steam engine, the 
blast-furnace, and the domestic fire consumed it recklessly, 
and thermal efficiency was formerly disregarded, To-day 
we are more careful of our fuel, except perhaps in the 
domestic fire, but there is still a considerable and unneces- 
sary waste at the very beginning. The amount of com- 
bustible material left in the mine, dumped at the surface 
as useless, or burnt at the pithead to get rid of it, has often 
been pointed out, but its poor quality and large proportion 
of dirt make its transport to a consumer unprofitable or 
render it unsuitable for use. The latter disability has been 
largely overcome by various devices in the boiler-house, 
and to-day we see steam raised by stuff that would have 
been scorned by our predecessors. But the material must 
be used on the spot, and the Commission called together 
by Mr. Lloyd George ten years ago advocated a compre- 
hensive, if rather shadowy, scheme for generating electric 
power at the pithead. The saving in coal was clearly 
demonstrated, but the financial advantage was not so 
convincing. 

The last ten years have brought about great changes in 
the conditions, some favourable to the scheme, some 
diminishing the financial advantage, and the question 
requires reconsideration under present-day conditions, 
with, if possible, a forecast of future developments. 

The general idea of the scheme of production of electric 
energy here proposed takes as its basis the complete linking 
up of all parts of the country by the grid and the sub- 
sidiary lines fed from it or from the stations directly. All 
stations are connected to the grid, and as well as supplying 
their local consumers, put the additional power into the 
grid as required. This is the well-known main function 
of the grid. It is here submitted that this leads to a 
different scheme of generation from that now followed, 
and that sources of cheap power are rendered available 
that previously could not be utilised economically. 

The questions to be considered are :—- 


(1) The proportion of consumers who are within 
economic distance of a pithead station. 

(2) The quantity of very cheap coal that is available. 

(3) The relative advantages of widely spaced large 
stations and more numerous small stations. 

(4) The opportunity offered by the grid to bring into 
economical use pithead stations at small isolated mines, 
power from factories using industrial steam, power from 
coke oven and blast-furnace gas, and hydro-electric 
stations. 

(5) The cost of transmission of electric power as 
compared with the carriage of the equivalent coal by 
rail or ship. 

(6) The effect of a substantial reduction in the cost of 
generation on the cost of distribution and the selling 
price of electric energy. 


The first question to be considered is whether pithead 
production will so much limit the position of the sources 
of supply as to involve a great distance of transmission to a 
large part of the population. 

If a distance of 40 miles be regarded as still in the neigh- 
bourhood of the coalfields, a map of the coalfields shows 
that most of Great Britain is within this distance. A line 
across Scotland from Montrose to Arrochar on Loch Long 
is the northern boundary, and a line from Hull to Bourne- 
mouth, and up to Taunton in Devon, marks the southern 
and eastern limits. A small part of Wales is also outside. 
Two-thirds of the population live in the area, and if 
London be omitted as a special case, only one-fifth of the 
rest are outside. There is also a probable coalfield in 
Lincolnshire, which, if it materialises, will bring in a good 
part of this fifth. To a large extent the population has 
gathered round the coal pits, and there are practically no 
large towns, except seaports, that do not lie within easy 
reach. A scheme depending on nearness to coal pits will 
have a large field for its operations, and it will in no way 
act prejudicially on parts which it may not be able to 
benefit. 

It is proposed to use the lowest grade and waste coal, 
and the proportion required may be up to 10 per cent. of 
the total coal raised. If the outputs of the different areas 
be examined, it is found that this proportion will in all 
cases be adequate for the population of the area. In some 
areas—Durham, South Wales, and part of Yorkshire— 
where there is much less waste coal, the quantity of coal 
raised is so large that not more than 2 per cent. will be 
required, which is easily provided from waste. 

The belt of coalfields which lie about 120 miles from 
London can provide enough for their own people and still 
have an excess of some three million tons per annum of 
cheap coal, which will suffice for London at present, but 
is not enough for the future. Hence London and the 
South may require a proportion of seaborne coal. There 
is ample Midlands coal, but its use will entail the con- 
sumption of qualities for which a good price can be 
obtained for other purposes, and it will be a question of 
relative cost of seaborne coal and electrical transmission. 
The prospective Lincolnshire field may solve the question 
in favour of direct supply from the pits. 

Inside the area the pithead station will be more econo- 
mical than the present stations. There are seventy or eighty 
selected large stations within the area, some with no river, 
many with rivers that will not suffice for a largely increased 
station, so that the sites have little to recommend them 
except nearness to large towns. They were advantageous 
in early years, when their cooling water was adequate and 
distance of transmission was an important matter; but 
their future will be without these advantages, and their 
huge consumption of coal will make them undesirable 
neighbours in cities. Railway and canal facilities for coal 
transport were also attractive factors, but these disappear 
if it is cheaper to convey power electrically than to carry 
the equivalent coal over the distance. 

Any wholesale sudden change of the existing state of 
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things would certainly involve more loss of central station 
capital than the economies would repay, but in view of 
future expansion there seems a need for an examination of 
the present policy, which is only the old isolated station 
plan with interconnection by the grid superimposed. The 
opportunities afforded by the grid permit of a great change 
in the general plan, and a ch , moreover, that can be 
introduced by gradual steps, if the final scheme is outlined 
at the beginning. The present rate of expansion indicates 
that in ten years’ time the station power will be at least 
double its present figure, and while the utilisation of spare 
plant which the grid permits will slow down the increase 
of plant for two or three years, after that the normal 
growth will give opportunity for a new policy. There 
may be some waste of capital, where stations have been 
designed with a view to large expansion, in that certain 
permanent parts are now unnecessarily large; but the 
proportion of such parts, taken all over, is only a small 
item, which the saving in fuel costs will quickly repay. 
No scrapping of existing plant need be done unless there 
will be a gain by so doing. 


Waste Coa. 


The term “ waste coal ”’ will here be used to include all 
coal in the seam that is not at present sold, but is or can be 
brought to the surface, and coal of poor quality that will 
be profitably used in the pithead station, stead of being 
extensively cleaned for sale. This quantity varies with 
the kind of seam and with the purpose for which the coal 
is used. In Durham and South Wales, where much of the 
coal is converted into coke, there is little waste, as even 
small fragments can be coked, and the coal is won with 
small admixture of dirt. But in most other parts the dross 
has a larger ash content and is less saleable. Machine 
cutting produces a larger proportion of dirt than hand 
winning, some of the mixed coal and dirt being left in the 
pit as not worth raising, but the actual cost of working 
is much less. If a use is found for the waste, this dis- 
advantage of machine cutting will be removed, and the 
full advantage of the reduced cost of cutting will be 
gained, while no coal need be lost. 

The use of dry cleaning processes results in a rather 
larger proportion of waste than does the wet process, and 
if this waste has no value the. cheapness of the process is 
neutralised by the loss of coal; but again a use and a 
market for the waste will be in favour of dry cleaning. Wet 
processes are from one aspect a wrong action. The water 
that is unavoidably left in the coal and often ignored is 
quite as detrimental to the calorific value as an equal per- 
centage of ash. It is just as useless as fuel, and it has 
further to be evaporated, in which process it absorbs 
1100 B.Th.U. per pound, whereas 1 Ib. of ash would require 
to be heated to a temperature of about 2000 deg. Fah. to 
absorb that amount of heat. There is, of course, the 
additional trouble of removing the ash, but the avoidance 
of water in the dross and small coal is a definite advantage. 
Hence dry cleaning will be more widely adopted if the 
waste can be used. The waste from dry cleaning is often 
cleaned again and some saleable coal recovered, but if the 
whole waste has a value and is used the cost of additional 
cleaning will be saved. 

Of the dirty coal that is at present raised and remains as 
the residue of cleaning operations, some is dumped on to 
waste land and some into the sea, but the greater part is 
burnt in the furnaces of the mine power station. The con- 
sumption is wasteful in the extreme, for burning is the 
cheapest way of getting rid of the otherwise useless 
material. About 6 per cent. of the coal raised is used to 
produce steam for power to work the mines, whereas in a 
colliery where the coal is scrupulously saved and there is 
little waste it is found that the fuel required is only 1-25 
per cent. of the coal raised, and the quality of it is exceed- 
ingly low. Hence some 5 per cent. is immediately available 
for other purposes if it is used economically, to which can 
be added what is actually thrown away. 

Summing up all these actual and prospective sources of 
low-grade coal, it may be estimated that if an overall 
price of 5s. per ton at the cleaning floors were offered, in 
most districts a quantity equal to 10 per cent. of the coal 
raised would be readily obtained, with a smaller proportion 
in the rest, and that this would yield some 18,000,000 tons 
per annum, with a calorific value averaging 10,000 B.Th.U. 
per pound. This is 50 per cent. more than is used to produce 
the present output of all the generating stations. 

Any arrangement by which a waste product from one 
industry is used in another requires some plan to prevent 
an excess or deficit in the product. In the present case 
an adequate supply of fuel is essential, as the sales of elec- 
tricity cannot be controlled. There is, however, an elastic 
amount of product, for the coal on the boundary line may 
be either used in the station or given a cleaning process, 
and a greater quantity will be available at a small increase 
in the price. The figure of 5s. will include much coal that 
now has almost no value, so it will also cover a fair pro- 
portion of coal of a higher value. 

The daily variation in the load curve requires no great 
storage, but the Saturday and Sunday demand must draw 
from a store, if the colliery raises coal on five days a week, 
as is usual. The seasonal variations will, to some extent, 
balance, for though the domestic load is less, the domestic 
coal demand is also Jess, and the waste coal corresponding 
to this will be reduced. But seasonal and trade fluctuations 
can be adjusted by altering the amount of boundary line 
coal. 

The general scheme should permit of using the waste 
coal from as many pits as possible, including even small 
isolated mines, for they assist in supplying the grid at 
points otherwise unprovided for, and reduce the distance 
of transmission. What the lower limit of economical pit 
station will be need not be elaborately discussed, for the 
isolated pits provide only a small part of the total coal, and 
their exclusion does not materially affect the available 
supply. As their small stations will have a larger cost of 
interest on plant, they will be advantageously allowed to 





grid. The wages cost will be little more than their present 


figure for boiler and steam engine attendants. In each 
case it will not be difficult to determine whether to include 
them as supplying stations or to supply them from the 
grid and discard all coal that is quite unsaleable, or finally 
to leave them to use their waste coal as at present. The 
quantity and quality of the available coal, and the position 
of the pit, as regards other pits and as regards neighbouring 
consumers, will be the deciding factors. 

The greater part of the coal raised comes from pits which 
can be grouped together, and it is becoming more the 
custom to bring the coal to a central point for cleaning, 
which will facilitate the use of the waste coal. If the figure 
of 10 per cent. is taken as a working hypothesis, then a 
station of 100,000 kW, working on a load factor of 0-4, will 
use per day some 700 tons of waste coal, and will require 
a total output from the cleaning plant of 9000 tons per day 
over the working week. This is not an exceptional quan- 
tity, and any additional advantage in grouping will tend 
to increase the custom. 

The scheme will evidently provide an important amount 
of cheap fuel, and will permit of power stations of a size 
that ensures a low figure for cost of plant and running 
costs, so that the low price of the fuel is not offset by any 
increase in cost in other directions. It is true that the 
stations will not be placed in the towns, and to that extent 
distribution costs are increased ; but, on the other hand, 
land is cheaper, and it is being found that a station con- 
suming many hundred tons of coal a day will compel the 
use of expensive remedies against sulphur and dust, so the 
advantages of an urban site will be sensibly diminished. 
Moreover, most of the large towns are not far from coal 
mines, and the cost of transmission will be very small. 
With pithead stations of the 100,000-kW size the economy 
is easily determined, for all working costs other than fuel 
will be practically the same as those of existing stations, if 
the latter were designed and built to-day. 

There will be doubtless a good many stations of smaller 
size in which there will be some increase in the capital 
cost per kilowatt and in wages. But down to a size of 
30,000 or even 20,000 kW the influence will be slight. 
Coupled by the grid or other lines to neighbouring 
stations, they will not resemble the existing stations of this 
size, but will contain perhaps two generating sets of 
10,000 kW and boilers to correspond, so that the present 
figures of increase of cost per kilowatt with decreasing size 
will not apply. It will be economical to put all necessary 
spare plant into the large stations, and the equipment of 
these smaller stations can be simplified. Their cost of 
production will therefore be little different from that of 
the larger stations, and will be substantially lower than 
the best of present-day large stations. 

An actual example will show what can be done in a pit- 
head station equipped with efficient modern plant and run 
with economy on very low-grade fuel. It is only 4000 kW 
in two sets, working at a load factor of 0-7. The coal used 
contains 40 per cent. of ash and moisture, a very remnant 
of fuel, and is given in the colliery accounts a rather 
exaggerated value of 3s. per ton, corresponding in calorific 
value to a good steam coal at 4s. 6d. The consumption 
corresponds to 1-51b. of steam coal per unit delivered, 
notwithstanding the small size of the sets and the absence 
of a supply of water for condensing purposes, and the whole 
cost of fuel, wages, maintenance, and supervision, with 
interest and depreciation at 9-5 per cent., is not more 
than 0-137d. per unit delivered. It will be shown below 
that the usual cost for the largest stations to-day, on the 
same charge for interest and depreciation, but with normal 
coal, is at this load factor 0-185d., so that even small 
stations, suitably designed, can be usefully brought into 
the scheme. This particular station corresponds closely 
to what is proposed for isolated pits, for it works in con- 
junction with the supply company of the area, delivering 
its excess power into the mains, and relying on the mains 
for unusual overloads or possible breakdowns. 

CoNDENSING WATER. 

An argument that has frequently been brought against 
the pithead station is that there is little likelihood of a 
sufficiency of cooling water for the condensation of exhaust 
steam, in order to produce the high vacuum that the 
turbine can make use of. The cooling tower provides 
water that is still a little warm, and the condenser pressure 
is 1-5 1b. instead of 0-5 1b. But the gain in efficiency due 
to the high vacuum is often exaggerated by failure to 
apply comparable conditions and to take recent improve- 
ments into account. For a given turbine taking a given 
amount of steam and suitably modified in the final stage, a 
reduction in back pressure adds a definite amount of power. 
Also a rise in the initial pressure, again with suitable design, 
gives a definite increase of power for the same steam. 
Hence the effect of the improved vacuum is large if the 
initial pressure is low, but it becomes less and less as the 
boiler pressure is raised, and with 350 lb. initial pressure the 
actual loss of power due to a back pressure of 1-5 lb. 
instead of 0-5 lb. is theoretically only 5 per cent., and in 
practice the full expansion of the whole of the steam to 
0-5 1b. is not economical, so that the actual saving in 
fuel is barely 4 per cent. This is certainly not sufficient 
to condemn a plan which can offer other advantages. The 
case of Hams Hall station, in Birmingham, is of interest 
on this point. It has 30,000 kW generating sets, working 
at a load factor of 0-32, and consumes the equivalent 
of 1-35 lb. of good steam coal per unit delivered, attaining 
an overall thermal efficiency of 23:34 per cent. on the 
units generated. Though it works entirely on cooling 
towers, and the turbines are not of the largest size, its 
economy can hardly be improved upon. It may be claimed 
that the absence of cooling water can be definitely dis- 
regarded as a disability in the use of pit-head stations. 


(To be continued.) 








Ture Natal Government, impressed by the effectiveness 
of the experiments in locust destruction carried out in 
Northern Zululand by the “ Hercules”’ aeroplane, pro- 
poses to equip three or four bombing class machines for 
similar use in this area, says the Chemical Trade Journal. 
They will be equipped to carry and distribute from the 
air a load of 700 lb. of powdered arsenite of soda. It is 
expected that they will be assisted by a number of light 
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run at full load, putting all their excess power into the 





aeroplanes which will patrol the whole border. 
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Proposed Inter-American Highway. 


A continuous public highway, serviceable for auto- 
mobiles and other vehicles at all times of the year, through 
Mexico and Central America from the United States 
boundary to the City of Panama, is a project now under 
active consideration by the several countries concerned, 
with technical and financial assistance from the United 
States Government. It is the first part of a still larger pro- 
ject which visualises ultimate extension of this highway 
through the states of South America. Surveys and 
estimates of cost for this United States and Panama 
highway have been prepared under the direction of the 
United States Bureau of Public Roads, whose report was 
submitted to Co: in March, 1934. Acting upon this 
basis, the sum of £200,000 was appropriated to assist in 
carrying on the project. In the accompanying map is 
shown the approximate route of the highway. In the 
United States there are numerous paved highways from 
the principal cities to points on the Mexican boundary, 
including Laredo, which is connected by a bridge over the 
Rio Grande with the Mexican town of Nuevo Laredo, the 
starting point of the highway. 

An earlier project for a Pan-American Railway has 
never been realised, though much preliminary study was 
made and some construction done to link up existing lines. 
In 1929 only 430 miles were necessary to complete a 
continuous line from the United States as far as Panama, 
but 2560 miles remained to be built to link up with railway 
systems in South America, and so serve the principal 
cities and ports. Since then little progress has been made, 
largely owing to the effects of the world-wide economic 





the remaining 560 miles there is either no road or only a 
trail. 

While the surveyed route follows along the Pacific 
slope of the mountain ranges that mainly parallel the 
west coast, it was so located as to make extensive use of 
existing highways, although many of these will need 
improvement or reconstruction to bring them up to the 
required standard of availability throughout the entire 
year. From Panama City the route utilises existing 
highways for about 300 miles, and at Volcan is about 
4200ft. above sea level. Through Costa Rica several 
routes were considered, as some national roads have been 
located and partly built. The selected line is generally 
below the 2500ft. elevation, but rises to cross the Con- 
tinental divide in order to serve a highly cultivated 
district, and to utilise the existing road from Cartago 
to Naranjo, about 50 miles. By crossing the divide a 
branch connection to the east coast is facilitated. 

In Nicaragua, the route lies between the Pacific coast 
and Lakes Managua and Nicaragua, largely utilising 
existing wagon roads. Through San Salvador similar 
roads are followed, extending nearly the entire length of 
the country. Only a short stretch—about 90 miles— 
lies in Honduras, but it intersects the existing road from 
Tegucigalpa—the capital ‘city—to the port of San 
Lorenzo. This important road would be rebuilt. As this 
arrangement puts the capital on a branch road, studies 
were made for a line between the three capital cities of 
Managua, Tegucigalpa and Salvador. But the mountain 
ranges obstruct such a direct line, which would be about 
as long as and much more costly than the selected route. 

Two routes were surveyed through Guatemala, one 
of which followed along the coast. The preferable line, 
however, is at a higher elevation across the plateau on 
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PROPOSED HIGHWAY FROM THE UNITED STATES TO PANAMA 


depression, while the prospects for further railway exten- 
sion are far from hopeful. 

The Pan-American highway, intended specially to 
permit of intercommunication by automobile traffic, was 
first considered in 1923, at a meeting of the International 
Conference of American States, held at Santiago, Chile. 
In view of the long period necessary for the development of 
so great a project, it was decided to concentrate attention 
first on the central section, which was termed the Inter- 
American Highway, traversing Mexico and Central 
America. This action was given official approval by the 
Conference at its meeting in 1928, at Havana, Cuba. 
It resulted in an appropriation by the Government of the 
United States of £10,000 to enable the Secretary of State 
to co-operate with other member Governments of the Pan- 
American Union which might desire assistance in making 
the necessary studies and surveys. When the first Inter- 
national American Highway Congress was held at Panama 
in 1929, it created a special Inter-American Highway Com- 
mission and urged that the several countries interested 
should co-operate with that Commission. 

Five of the seven Governments made official requests 
to the United States Government for the proffered assist- 
ance in making the preliminary surveys. These were 
Panama, Costa Rica, Nicaragua, Honduras, and Guate- 
mala, In San Salvador, roads already built will serve as 
fairly adequate links. Mexico has roads that will form 
more than half of the route through its territory, and has 
made studies for the remaining portions. Following upon 
these requests, the United States Bureau of Public Roads 
undertook the preliminary surveys from Panama north 
to the Mexican frontier, omitting only the 200 miles 
through San Salvador, but totalling about 1400 miles. 

The approximate total length of the proposed highway 
is 3250 miles, from the city of Panama to Nuevo Laredo, 
Mexico, opposite Laredo on the United States side of the 

2io Grande. Of this total, about 1265 miles—in inter- 


mittent stretches—are good under all weather conditions 
and at all seasons ; 
and 535 miles are passable in dry weather. 


890 miles are good or fair in dry 


weather ; For 


the east side of the coast range. This route was selected 
as serving more cultivated areas and a larger population, 
while it utilises several stretches of existing wagon roads. 
In fact, even now—but during the dry season only—it 
is possible to drive automobiles from Santa Ana, in San 
Salvador, to the Rio Suchiate, which forms the boundary 
between Guatemala and Mexico. For the 1600 miles 
northward through Mexico, from the Rio Suchiate to 
the Rio Grande, the national highway system provides a 
total of about 800 miles already open to automobile traffic. 

As to the economic aspects, expenditure of the funds 
required for this enterprise would give employment to 
many thousands, and the money thus put in circulation 
would increase purchasing power, raise standards of 
living, and increase both the domestic and foreign trade 
of the several states of Central America. The foreign 
trade of the six countries—excluding Mexico—averaged 
£8,340,000 for imports and £8,940,000 for exports 
annually during the period 1911 to 1915. It reached its 
peak in 1929, with imports totalling £22,700,000 and 
exports £20,220,000. Owing to the world-wide depression 
the figures for 1932 dropped to £7,730,000 and £9,770,000 
respectively. 

In all of these countries there is opportunity for much 
greater internal development. Facilities of communica- 
tion and inter-communication are essential for such 
progress and development, but in most of the countries 
concerned there are few highways serving the interior, 
the roads being confined mainly to the more settled 
districts. In fact, in only two cases do connecting roads 
cross the frontiers, namely, Mexico and Guatemala, 
and Guatemala and San Salvador. Besides trade develop- 
ment, an important matter in relation to communication 
is the development of tourist travel, in view of the 
enormous extent of automobile traffic, especially in and 
from the United States. 

Plans and estimates for the construction of all new 
and improved roads—totalling about 1985 miles—to 
complete a highway that will be good throughout the 
year, provide a width of 28ft., with a paved or surfaced 





width of 18ft. For the improvement of existing roads, 
the width and other details will vary necessarily with 
local conditions. Gradients are limited to 7 per cent.— 
or 1 in 14-3—except where the alignment of existing 
roads is satisfactory on steeper gradients. Curves are 
kept to a minimum radius of 164ft. Estimates have been 
prepared for three types of construction on the 1265 miles 
of new road as follows :—For work completed to formation 
level, including all structures, and surfaced with the best 
local material available, £11,000,000; for similar con- 
struction, but with gravel or macadam surface and oil 
finish, £13,000,000; for concrete paving, 20ft. wide, 
£31,800,000. It has not yet been determined in what way 
the £200,000 to be contributed by the United States Govern- 
ment will be spent, although it is expected that some part 
of it will go for the purchase of road-making machinery, 
to be distributed in those countries which undertake to 
construct certain sections of the new roads required. 








SIXTY YEARS AGO. 


THE introduction of smoking compartments on our 
railways was secured against much opposition of an 
official nature. The Metropolitan Railway of London 
was one of the last to yield to the public demand. In 
our issue of September 4th 1874 we recorded the victory 
in terms suitable to the occasion—and the railway. The 
line was noted for its sulphurous atmosphere and it was 
accordingly deemed impossible that non-smokers would 
suffer any inconvenience by the introduction of smoking 
compartments. Indeed it was held that on the Metro- 
politan the “inhalation of tobacco” was a necessity 
rather than a luxury. The change so far as non-smokers 
were concerned would amount at the worst merely to 
the substitution of an unpleasant but still wholesome and 
disinfecting smell for one which was both offensive and 
injurious. The company would benefit by the change in 
so far that it would be enabled to dispense with the 
services of the “ travelling detectives ’’ who had previously 
been dispersed throughout the trains for the purpose of 
reporting passengers who smoked in defiance of the 
by-laws. These inspectors would now, it was added, be 
free to devote their whole attention to the really important 
duty of detecting systematic frauds perpetrated on the 
company by dishonest passengers, and so remedy a source 
of loss which in recent years had been alarmingly on the 
increase.... In another paragraph we recorded the 
occurrence of an accident on a railway in Bombay and 
commented upon the ‘‘ tameness”’ of railway accidents 
in this country in comparison with it. A goods train 
proceeding from Bir arrived at the Sewjee Nullah bridge 
which unknown to all concerned had been previously 
injured by a flood. The weight of the train caused its 
immediate destruction and the engine and thirty-one 
vehicles fell into the Nullah. The driver and guard were 
drowned but the fireman after clinging to a tree for seven 
hours was rescued. It was scarcely to be expected, we 
added, that a catastrophe of this kind could frequently 
reward the negligence of English railway officials. Until 
the interlocked system of signals was established the 
companies would have to be satisfied with collisions with 
luggage trains.... A few years only had to elapse before 
the Tay Bridge disaster was to provide a tragic reply to 
the jest. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Fescou Lrp. has opened a branch works at Prospect Works, 
Lockwood, Huddersfield, for the deposition and machining of 
nickel. 

Sir Tuomas Winrorp, K.C.M.G., late High Commissioner 
for New Zealand, and a director of the National Bank of New 
Zealand, has joined the board of Sternol, Ltd. 

Butrrers Bros. anp Co., have removed their offices from 
Holborn to 3-8, Duncannon-street, Charing Cross, London, 
W.C.2. Telephone No., Whitehall 8654-5 ; telegraphic address, 
‘* Butacranes Lesquare London,” and their London store depét 
to Power-road, Chiswick High-road, London, W.4. 

THe GALLOwAY WaTER POWER COMPANY announces that 
Mr. F. H. Williams, M.I.E.E., A.M. Inst.C.E., has been 
appointed manager of the works in Galloway. Mr. Williams, 
who will take up his duties on October Ist next, is at present 
with Messrs. Merz and McLellan, Carliol House, Newcastle- 
upon-Tyne. He has been closely connected with the construc- 
tion of the works during the past three years. The company 
has also appointed Mr, John Weensekk to be assistant manager. 
Mr. Warnock is at present with the company as senior clerk of 
works on the erection of the plant in the power stations. 











CONTRACTS AND ORDERS. 


The Editor ie always happy to print short announcements of 
contracts and orders in thie column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





MaterrorM G.m.b.H., 110, Fenchurch-street, London, E.C.3, 
has received a contract from the Const ine Steamship Line, 
Ltd., for the conversion of the s.s. ‘‘ Hazlewood ”’ to the Maier- 
form hull shape. 

Tue British THoomson-Houston Company, Ltd., has secured 
from the Southern Railway a contract for the supply of Mazda 
lamps for twelve months, ending August, 1935, and from the 
General Post Office a contract for the supply of Mazda lamps for 
the next eight months. 

Tue EnouisH Exvectric Company, Ltd., has received an 
order from the Danish State Railways for the complete electric 
control equipment for twenty motor coaches and ten trailer 
coaches. The control equipment will be of the “all-electric 
cam shaft” type. This repeat order follows the contract placed 
by the Danish State Railways in July, 1932, for the complete 
electric traction equipment for forty-two motor coaches and 
twenty-one trailer coaches, in connection with the electrification 
of the Copenhagen suburban lines. 











New Surpsurtpine Orpers.—We recently received from 
our Liverpool comtemporary, The Journal of Commerce, a 
neat pocket-size handbook showing all the new tonnage which 
is under construction in the principal British and Continental 
shipbuilding yogis. The names of yards and the countries are 
arranged in alphabetical form, and space is left for filling up 
new orders. The booklet can be warmly recommended to all 





interested in the progress of world shipping. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


British Steel Industry Reorganisation. 


Since the latter part of July the work of the 
various Sub-Committees of the British Iron and Steel 
Federation has been more or less suspended on account 
of the holidays ; but the difficult task of reorganisation 
will again be taken in hand within the next week or two. 
The Committee which has been considering the best means 
of dealing with the export side of the industry has not 
yet reported, but it is probable that steps towards centralis- 
ing sales to foreign markets will be taken in the autumn, 
and possibly one of the first will be to transform the 
present British Steel Export Association into a company 
which will handle this business for the greater part of 
the industry. The question of the independent chairman, 
of course, remains to be settled, and this is a problem 
which is not likely to be disposed of without a great deal 
of consideration. The steel makers are not finding it 
easy to discover an individual possessing the requisite 
qualifications and feel it is a matter they should consider 
carefully. On the other hand, the Government is becoming 
somewhat impatient, and according to all accounts is 
not favourably impressed with the progress towards 
reorganisation which the industry has so far been able 
to achieve. Much interest is taken in the prospect 
of the British steel makers becoming parties to the Con- 
tinental Steel Cartel, and on the Continent, at any rate, 
it is expected that official negotiations will be opened 
some time in the autumn. It seems doubtful, however, 
whether the reorganisation of the British steel industry 
will have reached a stage by that time when any useful 
purpose could be served by negotiating for all depart- 
ments of the British steel trade joining the Cartel en bloc, 
It is possible, of course, that discussions with a view to 
the entry of the British steel makers into the Cartel 
and the reorganisation of the industry will continue side 
by side, but it seems more likely that arrangements will 
be reached by sections of the British and Continental 
industries on similar lines to the ship plate, tin-plate, and 
rail agreements, although in these, of course, the Cartel 
as an organisation had no part. There is a wide difference 
of opinion in the industry as to the wisdom of the British 
in engaging themselves with the Continental steel makers 
for a term of years. On the other hand, the Continental 
steel works are showing a determination to compete in 
export markets at low prices, and also in the home market, 
in which, although there has been a substantial fall in 
the value of sterling, they quote prices in force some 
months ago. It is said this policy is partly directed to 
bringing pressure upon the British, but it has met with 
only a limited success in securing business. 


The Pig Iron Market. 


There are distinct indications in the pig iron market 
that the autumn revival which was expected to follow the 
holiday season has set in. The North-East Coast pro- 
ducers are in a particularly sound position, as the amount 
of iron which they had to put into stock during the slack 
period did not reach the tonnage anticipated. Business 
with the Scottish light foundries has been on a large scale, 
and whilst a number of contracts have been placed for 
delivery over the end of the year, other inquiries are in 
the market from local consumers covering the next six 
months. Competition in Scotland has to be faced from 
Midland iron as well as from imported Indian iron, but 
although the former competition is stronger than usual, 
consumers give a large measure of support to Cleveland 
iron. Export business has also improved, although this 
has to be taken at cut rates and the expansion is only 
relative. In the Midlands the consuming industries seem 
to be well employed, particularly the light foundries, and 
a considerable tonnage of iron is passing into consumption. 
Most of the large consumers have covered their require- 
ments up till the end of the year and in some cases beyond 
it. There are a number of establishments, however, which 
normally buy for a month or two ahead which have not yet 
entered the market and which are probably waiting to see 
how the autumn trade develops. Specifications against 
contracts, however, are reaching the furnaces with regu- 
larity, and it is known that a number of consumers are 
working on a narrow margin. Business in forge iron is 
disappointing, but if no noticeable expansion seems likely 
in this department, at least consumers’ requirements are 
not declining. A sharp increase in the volume of buying 
took place at the end of August in the Lancashire market, 
and a considerable volume of orders is expected to be 
placed over the next few weeks. Lancashire consumers have 
done little in the way of buying for some time and will have 
to make up arrears in this respect. Business in the Scottish 
market remains steady, but lately there has been a decline 
in the amount of Indian pig iron imported. This, however, 
is probably only a temporary phase. Scottish producers 
of foundry iron are finding a steady demand for their 
output, and in spite of complaints of competition from 
English sources are not doing badly. The hematite market 
is firm and the Midland and Sheffield districts in particular 
are providing an outlet for considerable tonnages. Welsh 
hematite is offered in the Midlands at 77s. d/d, which works 
out at about Is. cheaper than the controlled price for 
North-East Coast hematite ; but in some cases preference 
is given to the latter brands. Export business has not 
increased according to expectations, but at the same time 
a fair business has been transacted. 


The Midlands and South Wales. 


. 

The Midland steel market has developed a 
distinctly more cheerful tone of late. This is largely due 
to the improvement in the position of the constructional 
engineers who have more work in hand than since the 
early months of this year. An indication of the way in 
which the situation has strengthened is provided by 
the fact that consumers are now pressing for delivery. 


but is more pronounced for the latter descriptions. 
Business in plates has increased of late, but in this depart- 
ment also the call is principally for the lighter thicknesses. 
The steel works are obtaining a good run of orders for 
small birs, and as their prices are the same as those 
quoted by the associated re-rollers in a number of cases 
they are given preference, particularly when the order 
includes bars above 3in. Some of the re-rollers are fully 
employed, and are likely to remain so for several weeks 
to come. Others, however, are not so well off for orders, 
and complain of the competition of non-associated firms. 
The latter quote £7 12s. 6d. d/d against the Association 
price of £8 12s., less 2s. 6d. rebate on certain conditions. 
Continental competition is also met with, the generally 
quoted price for merchant bars being £6 19s. 6d. d/d, 
and including duty. Business in tube strip has broadened 
recently, but Continental sellers are active in this depart- 
ment and quote £7 15s. to £8 12s. 6d. d/d, and including 
duty, against the associated home makers’ price of £9 7s. 
Business in bright drawn bars has been good on the whole, 
and the quotation is steady at £13 10s., with those works 
remaining outside the Association taking business at 
about £13. The demand for colliery steel is just recovering 
from its seasonal dullness, and the makers anticipate an 
active demand in the early autumn. Quotations are 
steady at £7 10s. to £7 12s. 6d. for bridge rails to the usual 


specifications. Arches, 4in. by 2}in. by 2in. are quoted 
at £7 15s. In the South Wales market the outlook is 


regarded as encouraging. The tin-plate industry, upon 
which the prosperity of the district largely depends, is 
working normally, but new business is scarce. Last week 
the schedule of prices drawn up by the international com- 
mittee was announced, and this may bring in orders which 
have been held up. The basis price is now 18s. 2d. f.o.b., 
20 by 14 iron hooped or plain boxes. 


The North-East Coast and Yorkshire. 


The resumption of work following the local 
holidays has not been followed by the appearance of 
much fresh business. The works are well off as regards 
orders in hand, although the general situation is not so 
good as this time last year. The shipbuilders are relatively 
well employed and have between three and four times more 
tonnage on their books than in the autumn of 1933; but 
there is a dearth of new business and orders are being 
worked off somewhat quickly: The ship repairers, also, are 
not so busy as they were in the early part of this year ; 
but lately one or two contracts in this line have been 
secured. These conditions in the shipbuilding industry 
naturally result in a comparatively poor demand for the 
descriptions of steel which the North-East Coast works are 
specially laid out to supply. On the other hand, the rail 
mills are well employed, but in this department also new 
orders would be welcome. Business in billets and sheet 
bars has shown some improvement lately, and the pro- 
ducing works which had experienced a shrinkage in their 
order books during July and August are picking up 
business on a more satisfactory scale. No doubt this is 
partly because Continental works are showing less enthus- 
iasm in accepting the low prices they have to take in the 
British market. The structural steel makers are well 
employed on the whole, and there is a steady demand for 
this class of material. An encouraging sign is a slight 
expansion in export business. The relaxation of the 
restrictions upon exchange transactions by the Argentine 
Government has led to a good volume of orders from this 
market, in which, however, the Continental works have 
benefited to a greater degree than the British. China 
and South Africa have bought with more freedom and 
there has been an improvement in the business which has 
been transacted with India. The return to active con- 
ditions after the holidays is not so noticeable in Yorkshire 
and Sheffield. New business is not reaching the works in 
any volume, and the slackness in the demand for special 
steels is noticeable. This is principally due to the seasonal 
fall in buying by the motor car industry, which should 
revive later on in the year. Some good orders have been 
placed for railway material for export and the heavy 
forges are busily employed, a very large order for boiler 
drums having just been placed. The re-rollers in this 
district have plenty of work on their books and probably 
more new business is reaching this section of the industry 
than any other. Business in billets, both common and 
special qualities, appears to be expanding. 


Current Business. 


It is announced that a bridge is to be built 
at Brisbane, Queensland, between two suburbs, at a 
cost of two million pounds. The erection will be super- 
vised by Dr. Bradfield, who superintended the erection 
of Sydney Harbour Bridge. An order valued at £60,000 
for high-pressure boiler drums has been placed by Inter- 
national Combustion, Ltd., London, with the English 
Steel Corporation, Ltd., and will be executed at the 
Vickers Works. It includes thirty-nine boiler drums, 
steel receivers, &c., from 14ft. to 38ft. in length, and 
2 tons to 41 tons finished weight. The drums are required 
in connection with the extensions to power stations at 
Birmingham, Nottingham, and Leicester. An interesting 
transaction has been recently entered into by the British 
Steel Export Association, which has secured an order for 
ship plates from Esthonia. Aitchison, Blair, Ltd., of 
Clydebank, have secured orders for three sets of modern 
reciprocating steam engines. A contract is expected to 
be obtained by Clyde shipbuilders for a passenger and 
mail motor ship for the Elder Dempster Line. The 
International Rail Makers’ Association reports that 
amongst recent orders for rails were contracts for 4000 
tons from Manchukuo, 25,000 tons from Argentina, and 


Export quotations are 


12th). New Zealand Posts and Telegraphs Department : 
Dynamometer sets (Wellington, November Ist). South 
African Railways and Harbours: Supply of bridgework 
(Johannesburg, October 8th). Ecuador, Municipality of 
Quito : Supply and erection of an electrical power plant 
of 3000 H.P., comprising two water turbines of 1600 H.P. 
each, direct-coupled to 1250 kVA alternators; trans- 
formers, cables, street-lighting equipment, D.C. generators, 
&c. (Quito, within ninety days from August 15th). Indian 
Stores Department: Supply of springs for the G.I.P. 
Railway Company (Simla, October Ist); boiler tubes and 
superheater elements for the Jodhpur Railway (Simla, 
September 23rd). Viacao Ferrea do Rio Grande do Sul : 
cast steel buffer guides for railway carriages (Brazil, 
October 10th). Egypt, Ministry of the Interior: Supply 
of material for the installation of overhead and-under- 
ground electrical networks at Barrages (Cairo, Novem- 
ber 3rd). Singapore, Municipal Water Department : 
Galvanised wrought iron unsocketed tubes (London or 
Singapore, November 5th); Egypt: Ministry of Publie 
Works: Supply of tachometers with stroke counters to 
be fitted on diesel or semi-diesel engines (Cairo, Septem- 
ber 29th) ; South African Railways and Harbours: Copper 
and steel plates for locomotive boilers (Johannesburg, 
September 24th). 


Copper and Tin. 


Uncertain exchange movements and the prospect 
of the United States industry being disorganised by the 
strike have combined to destroy confidence in the electro- 
lytic copper market. The demand has been spasmodic 
and at no time has it been sufficiently active to inspire 
hopes of firmer conditions. The market appears to be 
passing through a phase of profound pessimism and the 
metal is talked of as though it had no future. To some 
extent this may be attributed to expectations of a heavy 
increase in the outputs of African mines that are able to 
produce at very low cost. The willingness of American 
producers to sell non-Blue Eagle copper on a declining 
market also helps to undermine confidence. The price of 
electrolytic copper in the United States has been held at 
9c., but it is not surprising in view of the labour situation 
that little business has been transacted. The export price 
has been affected to some extent by the exchange fluctua- 
tions, but the sterling quotation has not rigidly followed 
the movements. The price has dropped to 7-02}c. to 
7-05c., or £31 10s. It is understood that an international 
meeting of copper producers is to be held in October, and 
it is thought that plans for a general curtailment of outputs 
over a long period will be discussed. Provided that no 
attempt-is made to restrict the market, such a scheme 
would have powerful backing.... The tin market has 
developed a brighter tone this week, the reason being, 
probably, that owing to the dull conditions which ruled 
during August the market was hardly prepared for a 
reduction in the visible supply. Mr. W. H. Gartsen, in his 
statistics for last month, shows a total visible supply of 
15,385 tons and a carry over in the Straits Settlements of 
2442 tons and at the Arnhem smelter of 1740 tons, making 
altogether a reduction of 988 tons compared with the end 
of July figures. There was also an improvement in 
deliveries, the American figures increasing from 3575 tons 
in July to 4045 tons. These rather encouraging figures 
stimulated some buying, and in spite of the unfavourable 
labour position in the United States, American purchases 
have been on a better scale than for some time. 


Average Non-ferrous Metal Quotations. 


The lethargy which characterised the non-ferrous 
metal markets in August is responsible for the poor com- 
parison which the average non-ferrous metal prices for 
that month make with the July figures. There has been 
no real improvement in prices in these markets since 
April, the tendency of most metals having been towards 
lower levels. The official average price for cash copper 
declined by £1 7s. 2d., and of three months by £1 7s., com- 
pared with July. The electrolytic copper average was 
£1 5s. 11d. lower, and in wire bars there was a shrinkage of 
£1 5s: 10d., whilst the official quotation for best selected 
was £1 3s. 4d. cheaper than in the previous month. For 
cash tin the official average for August declined by 
£4 5s. 2d. compared with July, the three months’ average 
being £2 down. The steadiness of the lead market is 
shown by the fact that there is a difference of only a few 
pence in the official quotations for August and July. The 
price for shipment during the current month and for ship- 
ment during the third following month registered a gain of 
2d. and 6d. respectively, whilst the average mean quotation 
was only 1d. less than in July. An insignificant gain was 
recorded in the spelter market. shipment for the current 
month showing an improvement of 4s. 4d. on July, whilst 
for the third following month there was an increase of 
ls. 3d., and the mean quotation was 2s. 9d. higher. The 
following are the official average quotations for August :— 








10,000 tons from Roumania. The Department of Overseas 
Trade reports that the following contracts are open for 
tender :—Dunedin City Corporation Tramways: 24 tons | 





The demand is insistent for heavy and light sections, 


of hard drawn copper trolley wire (Dunedin, October | 


STANDARD COPPER Cash.. .. £28 7 10y; 
3 Months. . £28 15 Ly 
Settlement £28 7 104 
ELECTROLYTIC COPPER , £31 14 135 
ELecTROLYTIC Wire Bars £31 18 74 
Brest SELECTED COPPER.. ve tes * 9 SS 
STaNDARD TIN .. ed Cash. . 4 1 
3 Months. . 1 54 
Settlement 5 8 
For shipment the current month 16 334 

For shipment the third following 
Leap. month , £11 0 6,5 
| Mean £10 18 S$ 
Settlement hn. Weim ee £10 16 11A 
( For shipment the current month. . £13 13 74 

For shipment the third following 
SPELTER month .. Pe Agel Sa £13 15) 1A 
Mean £13 14 4} 
_ Settlement e314 1A 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Steelmakers : joi : plates and sections, 15s. 


Current Prices for Metals and Fuels. 


PIG IRON. 


Home. 
(D/d Teesside Area) 
N.E. Coast— £ a. da. 
Hematite Mixed Nos. .. 3 8 0.. 
No. 1 ele er ot a Se 
Cleveland— (D d Teesside Area) 
No. 1 ei VIR Were a iG 
No. 3G.M.B. Pee ae Pe 
Ms. 4¥Forge .. . a ne, 
Basic (Less 5/— rebate) ee ee ey 


MipLANDs— 


Staffs.— (Delivered to Black Cor 
North Staffs. Foundry... 3 11 


» Forge see ae 
Basic (Less 5/- rebate) yon 
Northampton— 
FoundryNo.3 .. .. 3 
MND ky as SES ea 
Derbyshire— 
No.3 Foundry... .. 3 
PO wc. docs ORI D 


ScoTLanp— 
Hematite, f.o.t. furnaces 3 
No. 1 Foundry, ditto 3 
No.3 Foundry, ditto .. 3 
Basic, d/d (Less 5/— rebate) 3 


N.W. Coast— 


(3 
Hematite Mixed Nos. .. {4 
\4 


6 


12 


to «1 


aca 


untry Station) 
Q.. 


6 d/d Glasgow 
ee 
6 


MANUFACTURED 


Lancs.— Home. 
£ s. d. 
QGown@em ... .. <<. 92 
Best Bars eit” RO one® 
S. Yorxs.— 
Crown Bars .. .. .. 912 6 
Best Bars Miles! apis 2 @ 
MipLtanps— 
Crown Bars .. 3, eee 
Marked Bars (Stafis. Pee 
Nut and Bolt Bars ss 
ScortanD— 
Crown Bars .. .. .. 9 12 
GS ss bs. aka wp ee 
N.E. Coast— 
Common Bars 2 eer ag 
Best Bars fs. “oS ae DS 
Double Best Bars . . 10 12 
STEEL. 
Lonpon AND THE SouTH— Home. 
£ os. d. 
ONG sc ker cs ao BD 
Tees > So 9 10 
Joists —~ ve wae 
Ciewsiess: 69 i6s cet OM 
Rounds, 3in. and up 910 0 
a under 3in. 8 14 
Flats, 5in. and under 8 14 6 
Plates, jin. (basis) jan Ae & 
= fin. .. » Open 2 
din. 910 0 
» Yin. 915 0 
hin. 9 10 
NortH-East Coast £..6 4a 
Angles 8 7 
Tees SiIi% 
Joists 8 15 
Channels. . 8 12 
Rounds, 3in. ond up 967 
om under 3in. 8 12 
Plates, jin. 815 0 
fein. .. 9 0 0 
a? 9 5 0 
fin. .. 9 10 
tin. i I 
Boiler Plates, jin. ae oe 
MIDLANDS, AND LEEDS AND DistTRICT— 
eu. a. 
see? 2. MEO. SOF 
Tees ; ay ie. oF 
Joists 8 15 
Channels. . hy 8 12 
Rounds, 3in. and up 9 7 
‘> under 3in. 812 0 
Flats, 5in. and under 8 12 
Plates, jin. (basis) 8 17 
” fein. oe 2. 
(eh aee: 9 7 
” fein. 9 12 
7, ae 9 5 
Boiler Plates, fin. 8 5 


Bix 


a 


6 
6 .. 
0.. 
6 
6 


ts to ww 





1 @ -1 ~1 © «1 
ts | 4 te a3 «3 ay § 


- - 
oa fo 


wr 


H 


“Ibo <3 3 «1 


“I-11 @% -l > @ WOW ® 


1 @ 
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~ 
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“1 @ +1 @ 
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STEEL (continued) 


Home. Export. 
Guiaseow AND District 2. 8% eter 
Angles BAe 7 phin® 
Tees.. 9 Vict. 8 7 6 
Joists 815 0. BiveFr @ 
Channels. 812 6. 7:12 6 
Rounds, gin. and up ry. 8 7 6 
under 3in. Ss 38°. 710 0 
Flats, 5in. and under 5.32 6... 817 6 
Plates, jin. (basis) .. 815 0. 715 0 
BB Se as ss ee ee 8 0 0 
” Ry cas nS: ee Oe a ss. © 
em eee Se ae 8 10 0 
‘ B66) o.4 ot ee ee 8 5 0 
Boiler Plates.. .. .. 8 5 O. 2.32.6 
Sour Wates AREA £ d. £ s. d. 
Angles ciet bie le 6. ee ae 
Be cuctch, ineriavintiue ee Bon S..74..6 
Joists S _- er, 
Channels. . 8 6. 712 6 
Rounds, 3in.andup .. 9 6. Si Png 
Pa under 3in. A 7 710 0 
Flats, 5in. and under .. 8 a 817 6 
Plates, jin. (basis) .. 8 6. 715 0 
Wea Ferre 6. 8 0 0 
REVS, ht nh aig Bs, 8 5 0 
Aim... CS", 1 6. 810 0 
fetes ee eee ae 8 5 0 
TRELAND— BELFAST Rest or IRELAND. 
Z's. ad Sas. a 
Angles .. TERE N ey S. 815 0 
ID a saa 4 be suites aoe 6. 915 0 
Joists a bus “> ove 9 ae 9. 3...6 
Channels... .. 41) weve 6. 9 0 0 
Rounds, 3in.andup .. 9 eo. 915 0 
under 3in. ee Oo. 9 4 6 
Plates, jin. (basis) .. 9 Ox 9 2 6 
a i ae S Fg 
ee ok es Je a 912 6 
ae ee DF, 917 6 
Re a 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. Gs. ‘a; 
10-G. to 13-G., f.o.r. .. 9 ee.*: 815 0 
14-G. to 20-G., d/d as ae i. 9 0 0 
21-G. to 24-G., d/d er. Pore ee 9 5 0 
25-G. to 27-G., d/d ae ies. 917 6 


The above home trade prices are for 4-ton lots and over ; 
2-ton and 4-ton lots, 10s. per ton extra ; and under 2-ton lots, 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ s. d. 


4-ton lots and up .. 
2-ton to 4-ton lots evi RS 
Under 2 tons 


13 0 0 


6 


165 0 0 


Export : £16 12s. 6d., c.i.f. duty paid India. 


” 


Tin-plates. 


£11 5s. Od., f.o.b. other markets. 
Scandinavian Markets free. 


20 by 14 basis, f.o.b. Bristol Channel ports, 18,2. 
Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


Billets. 
Basic, Soft (25-41% C.) 


” ” 


oe » (1% C. and up) 


Soft (up to 25% C.), 500 tons and up .. 


100 tons 


Rails, Heavy, 500-ton lots, f.o.t. 


» Light, f.o.t... 


FERRO ALLOYS. 


Tungsten Metal Powder. 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 


6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 


Specially Refined .. 


Max. 2 p.c. carbon 
»  Ip.c. carbon 


9 » carbon free 
Metallic Chromium. . ; 
Ferro Manganese (per ton) . 
» Silicon, 45 p.c. to 50 p.c. 
a 6 sep: . 
» Vanadium 
» Molybdenum 
Titanium (carbon free) 
Nickel (per ton) 
Ferro Cobalt 


0-70 p.c. carbon 


Medium (0-42% to 0- 60% C.).. 
Hard (0-61% to 0-85% C.) 
(0-86% to 0-99% C.) 


s. d 

0 0 
O.F7:4.¢ 
72-6 
S 9:6 

« O33, 6 
510 0 

- 56 0 
8 10 0 
eee ¢ 

3/3 per Ib. 

3/- per lb. 

Per Ton. Per Unit. 
£23 0 7/- 
£21 6 7/- 
£21 6 7/- 
£36 0 11/- 
£38 0 12/- 
£41 0 12/6 
10d. per Ib. 

2/5 per lb. 


£10 15 0 home 

£13 0 Oscale 5/- p.u. 
£19 0 O seale 6/— p.u. 
12/8 per Ib. 

5/6 per Ib. 

9d. per Ib. 

£200 to £205 

5/Qd. per Ib. 


CarpiIFrF— 





Sections, joists and plates. are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, September 5th. 


CopPER 
SER i Suis, lt pei Shed, budch £27 18 Sto £28 0 4 
Threemonths .. ..  .. .. £28 5 Oto £28 6 43 
Electrolytio .. .. .. .. £31 0 Oto £31 10 6 
Best Selected Ingots, d/d Bir- 
mingham : vam Se £31 156 0 
Sheets, Hot Rolled . street £58 0 0 
Home. Export, 
Tubes, Solid Drawn (basis) .. 94d. 94d. 
»  Brazed (basis) .. .. 94d. 94d. 
Brass— 
Ingots, 70/30, d/d Birmingham £29 0 Oto £30 0 46 
Home. Export 
Tubes, Solid Drawn, 2/1 alloy 83d. 8d. 
»  Brazed Cat aE A 103d. 103d. 
Tin- 
Cash .. wil. xs £228 15 Oto £229 0 06 
Three ‘entine ow 4. 1PM BE. Oba a7 «6 
Leap: 
We NS Oe” wee a £10 10 0 
Three months ch. ee ays £10 15 0 
SPELTER : 
Cash a= See ee £13 3 9 
Three months ey ire Hpi) ab £13 10 0 
Aluminium Ingots (British) ..  .. £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)}—Navigation Unscreened 12/6 to 13/6 
»  Glasgow—Ell * “yee A . 13/6 
Sey Re per rey 15/6 
AYRSHIRE—— 
(f.0.b. Ports)—Steam Rpts da PS, 11/6 
FirEsHIRE— 


(f.o.b. Methil or Burnt- 
island)}—Prime Steain 13/6 to 13,9 
Unscreened Navigation be os” een we RG 4e: 18/6 


LOTHIANS 
(f.0.b. Leith}—Hartley Prime... .. .. .. 12/— to 12/6 
Secondary Steam... .. .. »- ++ «+ 10/9 to 11/6 


ENGLAND. 


YORKSHIRE, MANCHESTER 
B.S.Y. Hard Steams .. .. . 17 6 to 20.6 
Furnace Coke wher coe Pe 13/- to 17/6 


NORTHUMBERLAND, NEWCASTLY: 


Blyth Best 13/6 to 14.6 


Te se Reet Shas ; 13/— 
» Best Small .. 10/— to 10/6 
Unscreened 12/- to 13/6 
DurHamM— 
PS as i tee Can as. ea es 14/8 
Foundry Coke 19/- to 22/6 
SHEFYIELD— Inland. 
Best Hand-picked Branch .. 23/— to 25/— 
South Yorkshire Best .. .. 20/— to 22/- 
South Yorkshire Seconds .. 16/6 to 18/- 
Rough Slacks os ee ee) 68/— to O/~ 
Nutty Slacks wets lishuyeet.« este: O16 


SOUTH WALES. 

Steam Coals : 
Best Admiralty Large .. .. .. .. «. 19/6 
Seconds... .. . 19/—to 19/44 
Best Dry Large 18/9 to 19/3 


Ordinaries .. serait ones tone “+e 41d: <p ae 
Best Bunker Smalls iow panies». excounhr eee 
Cargo Smalls.. .. .. .. .. «. «. 11/6 to 13/6 
Dry Nuts es ATE HAN E> 20 ee 9) ip Bef 
Foundry Coke peel 2 haa 8: . 24/- to 37/6 
Furnace Coke ae ae ee kee ce Ce ere 
sa a ee 21/- 


SwaNnsEsa-— 


Anthracite Coals : 


Best Large : Se Sete tele aise |) hc, re = 
Machine-made ( sbble 8 6 ps ee ce gn 
Nuts 4. A ca hits costed Rete Becta tcruihd & beret aaiel eae 
MOROE. <5 ew iiisa:is Hin Teer Se Os)lezugttc lis 5.11 eS 
Peas veuisieaee Q0l2 ealtore iene pees 
Rubbly Oxtm. to Atwaliidt Vn. sahr ea 
Steam Coals : 
PR OR TERT RIN TET be eG 
Nuts neds Abc acarictereh coca vn xsi acilct Tose sue 
Sinaia: .¢6. sides sdaegene” a6 into 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 otic Lam eat rah a 34d. 
Diesel Oil sige $e ume oar yaa ie: 4d. 


Manchester bo 4d. per gallon extra. 
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French Engineering Notes, 
(From our own Correspondent in Paris.) 


The Industrial Decline. 


Like other branches of manufacturing activity, 
the engineering industries are in an increasingly difficult 
situation, from which they can only be extricated by a 
general trade and industrial recovery depending upon a 
renewal of foreign exchanges. So long as France suffers 
from a loss of foreign trade and from production costs 
which are higher than those prevailing in countries that 
have left the gold standard she is living practically on 
capital, and in these cireumstances there can be little 
enterprise, and expenditure of all kinds is necessarily 
restricted. Preparations for carrying out relief works are 
giving some employment by a resumption of operations on 
harbour improvements and structural undertakings of 
different kinds that were held up by the financial strin- 
gency, while the expenditure by the railway companies 
will help to alleviate the situation until some way can be 
found to remove the obstacles to a general economic 
recovery. In the absence of foreign currency stabilisation 
the only solution of the difficulty that can be entertained 
in France is to bring down costs to somewhere near the 
level of those in the sterling group of countries, and 
strenuous efforts are being made to achieve this result, 
but the gap between the relative values of gold and 
sterling countries is so wide that the chances of bridging 
it over appear remote. This trouble lies at the bottom of 
the industrial collapse. The situation can only be saved 
by a general stabilisation of foreign currencies, and the 
weakness of sterling is regarded by the French as likely to 
precipitate a settlement by Great Britain. Meanwhile the 
Government is credited with the intention of preparing 
another method of dealing with the problem of foreign 
trade exchanges. Until something is known of that 
method manufacturers can see no way out of their 
difficulties. 


Road Transport. 


The problem of road transport is beginning to 
work out its own solution independently of the Bill which 
is likely to be held up until the railway companies and 
road hauliers have settled the matter amongst themselves 
and legislation will confirm an accepted state of things. 
The road hauliers are anxious to secure rights by arrange- 
ment with the railway companies before they find them 
jeopardised by a Bill which is distinctly favourable to the 
railway interests. Agreements to share traffic which can 
be most conveniently dealt with by either party have been 
reached in different parts of the country under conditions 
that ensure a collaboration between the railway companies 
and owners of public service vehicles. At the same time, 
pressure is put on road hauliers by a tightening of the 
regulations concerning speed, loads, and dimensions of 
lorries, which are often run to schedule times that neces- 
sarily involve dangerous travelling. There has been a 
public protest against the number of accidents arising from 
this cause. A new regulation fixes the maximum overall 
width of a road vehicle at 2-35m., the length at 10 m., 
and the total weight at 15 tons. While the railway com- 
panies are entering into arrangements with the road 
hauliers they are themselves making good progress with 
the running of rail coaches and light trains for frequent | 
fast services, and the three-coach motor train on the Nord, | 
with a Maybach twelve-cylinder engine, 150mm. by 
200 mm., and electric transmission, similar to the trains 
running between Berlin and Hamburg, is in regular service 
between Paris and Roubaix-Tourcoing. Compared with 
the rapide betwéen Paris and Lille, the motor train offers 
the advantage of a stop at Amiens, at the cost of five 
minutes more than the rapide for the journey, and an 
extension of the fast service to Roubaix and Tourcoing. 
When the railways have completed their equipment and 
organisation for dealing with frequent light services there 
are indications that public road transport will be worked 
in with the railways, which will have partial control over 
the road hauliers, whose number will be limited to the 
requirements of public services. 


The Steel Cartel. 


The Steel Cartel continues its patient efforts to 
cover the whole of the Continental steel production by 
bringing under its control Polish and Central European 
producers who have consistently rejected the quotas 
offered to them. Austria and Hungary appear inclined 
to throw in their lot with Italy and form an independent 
competitive group, but an agreement with plate rollers in 
Czecko-Slovakia points to the possibility of that country 
joining up with the Cartel if some acceptable compromise 
can be arranged. The adhesion of Poland seems doubtful 
for the time being, in view of that country’s negotiations 
with Germany, and, in any case, the Polish demands are 
so far in excess of what the Cartel can concede that there is 
obviously great difficulty in reaching an agreement. 
Nevertheless, negotiations remain open, and the Cartel 
still hopes to eliminate outside Continental competition, 
while the approach to British steel makers is regarded as 
offering possibilities of a complete consolidation of 
European steel interests. 


Commission of Engineers’ Degrees. 

The Commission for granting engineers’ degrees 
under the Bill recently passed has been constituted and 
consists of twenty members, ten of whom are selected from 
amongst the directors and professors of the Superior 
Public Instruction and the principal schools of technical 
instruction, five are appointed by the Confédération 
Générale de la Production Frangaise, which represents 
the whole range of manufacturing activity, one each by 
the Union des Ingénieurs Frangais, the Union Sociale des 
Ingénieurs Catholiques, and the Société des Ingénieurs 
Civils, and two by the Fédération des Ingénieurs Frangais. 
Ten members are thus provided by the State Educational 
Departments and Schools, five by the manufacturing 
interests, and five by engineers’ societies and associations. 
The Government is represented by the General Director of 
Technical Instruction, whose approval will be necessary 
for the granting of degrees and the carrying out of all 
measures under the Act affecting the status of engineers. 


British Patent Specifications. 


a’ 





When an i ia ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 
414,198. May 3rd, 1933.—-Bie Enps ror OpProsED-CYLINDER 
Enaines, A. Johnstone, 104, Yarborough-road, Lincoln ; 

H. V. Senior, Ivy House, Burton-road, Lincoln ; and W.T. 

Bell, of Robey and Co., Ltd., Lincoln. 

The object of this invention is to reduce the length of the 
crank pin necessary for an opposed-cylinder engine. It is pointed 
out that the greatest load on the big end bearing is produced 
during the explosion stroke and that the bearing surface to 
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Fig.2 


carry it should be greater than for the return stroke. The two 
big ends are consequently made with stepped bearings, as shown 
in the plan view, Fig. 2, and the pair is ‘‘ snugged ”’ together. 
It will be seen that the caps A A are about half the width of the 
main bearings B B and that the two connecting-rods CC are 
nearly in line. Arrangements are provided to prevent the lubri- 
cating oil being scraped off the pin by the shoulders of the 
bearing.— August 2nd, 1934. 


414,229. September 8th, 1933.—Two-sTROKE 
** Fusion-Moteurs,” Boulevard Galléni, 
(Seine et Oise), France. 

This is a two-stroke oil engine in which the air for combustion is 

supplied by the piston A, which is driven from the crank shaft by 


ENGINEs, 
Rueil-Malmaison 
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the linkage B. It is admitted to the cylinder through the port C, 
which is overrun by the piston. Exhaust takes place through 
the port D, which is controlled by ports in the sleeve E forming 
an extension of the piston A. The fuel pump F is also driven 
by the linkage B.— August 2nd, 1934. 


CRANES AND CONVEYORS. 


414,315. March 5th, 1934.—Excavator Buckets, J. F. 
Selmer, 34, Hausmannsgaten, Oslo, Norway. 
This invention relates to excavators having a bucket pivotally 
mounted on an arm,which bucket during digging is held stationary 
relative to the arm by a latch and empties automatically when 
the latch is released. The emptying is effected by gravity, the 
pivots of the bucket being at such a distance behind the centre 
of gravity of the filled bucket that the front of the bucket falls 
as soon as the latch is released. Buckets of this construction 
hitherto used are, it is said, unsuitable for digging in sticky 
soil. According to the invention, the sticking of the material 
in the bucket is prevented by a plate A rigidly fixed to the 
bucket arm and stretching backward from the pivots towards 
the rear end of the bucket. When the front part of the bucket 
swings down the material directly below the plate is pressed 
upwards against it, and the plate thus forces the contents of 
the bucket out. The rear part of the bucket is preferably so 





The General Director, in fact, gives decisions based upon 
reports presented to him by the Commission. 





formed that during the whole emptying movement the plate 





The rear edge of the plate then sweeps along and close to the 


bucket bottom. ‘The sides of the bucket are slightly inclined 
to each other, the width of the bucket increasing towards its 
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front. This further facilitates the emptying of adherent materia! 
from the bucket.— August 12th, 1934. 


ELECTRICAL APPLIANCES. 


414,182. April 5th, 1933——ExzcrrostatTic PRECIPITATING 
Puiant, The Sturtevant Engineering Company, Ltd., 147, 
Queen Victoria-street, London, E.C.4; and M. Gueilikman, 
6, Beaufort-gardens, Hendon, London, N.W.4. 

In order to prevent the soiling of the insulators of an electro- 
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static gas cleaning apparatus by dust from the uncleaned gas 
the insulators A A are arranged in a separate chamber B and 
the high-tension conductor C passes through a central opening in 
the separating diaphragm. Jets of cleaned gas are projected 
downward through this opening to prevent the ingress of 
uncleaned gas.—August 2nd, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


414,322. March 20th, 1934.—Prercussion Dritiine Too.s, 
Ingersoll-Rand Company, 15, Exchange-place, Jersey City, 
New Jersey, U.S.A. 

This invention is concerned with rock drills with detachable 

cutting bits. The bit A is screwed on to the shank B with a 











metal-to-metal contact at C to transmit the blows. The pecu- 
N°414,322 
C 
‘A 
liarity lies in the shape of the thread for screwing the two 


together, which is shown in the detail sketch. As will be seen, 
the upper flank of the thread has a long slope with an angle of 
about 12 deg., while the lower flank lies at about 45 deg. The 
lower flank does not come into contact when the bit is screwed 
home. It is said that such a bit is more easily screwed on and off 





fills out substantially the entire cross-sectional area of the bucket. 


y 
than one with a normal thread.— August 2nd, 1934. 
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LIGHTING AND HEATING. 


414,316. March 10th, 1934.—CarBon MounTinGs FoR ARC 
Lamps, Zeiss Ikon Aktiengesellschaft, Schandauerstrasse 
72-80, Dresden, A.21, Germany. 

This invention relates to an improved carbon mounting for 
arc lamps and particularly for projecting lamps. Usually the 
carbon holder which carries the carbon is arranged to be moved 
by the rotation of a screw-threaded spindle, in the threads of 
which a feed pin connected to the carbon holder engages. Pre- 
viously the feed pin for the carbon holder was saausal tate the 
threads of the screw spindle by spring pressure. The dis- 
advantage of this arrangement was that the pressure of this 
spring soon became reduced owing to overheating and the 
feeding of the carbon became unreliable. According to the 
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invention, the carbon holder engages the spindle through a 
member which is pressed into engagement with the threads of 
the spindle by means of a weight. Referring to the drawing, 
the feed pin A for the carbon holder B is pressed into the threads 
D of an advancing spindle E by a two-armed lever H J weighted 
at C. The weight C can with advantage be formed at the same 
time as a hand grip, with which the carbon holder B, after the 
feed pin is disengaged, can be adjusted by hand on the spindle E. 
The arrangement is preferably such that the guide track F of 
the carbon holder is vertically above the advancing spindle E. 
If the axis of the spindle, the guide track, and the axis of the 
carbon are located in the same plane G, then any looseness in 
the fit of the guide track will have the minimum effect on the 
location of the carbon.— August 2nd, 1934. 


414,553. November Ist, 1933—TuHr MANu¥FacTURE or ELEC- 
TRICAL Resistor ELEMENTs, J. 7’. Shelvin, 15, South-street, 
London, E.C.2. 

Zigzag wire resistor elements are made by winding the wire 
alternately backwards and forwards round two movable pegs. 
The specification gives a detailed description of the mechanism, 
but it is sufficient here to show the operation diagrammatically. 
The two pegs are shown at A and B and are mounted on the ends 
of arms pivoted on the rocking lever C. The arms can be raised 
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and lowered by the cams shown. In Fig. 1 the lower peg A has 
been raised by its cam, the wire W wrapped round it, and it is 
about to move to the left under the influence of the rocking lever 
to feed the zigzag forward. In Fig. 2 the upper peg B has been 
lowered and a second loop is made while the rocking lever 
remains stationary for a short time. In Fig. 3 the lower peg 
drops clear and the two move in opposite directions to get ready 
for another loop, while the rocking lever again halts—see Fig. 4. 
—August 9th, 1934. 





METALLURGY. 
414,213. July 8th, 1933.—Manuracture or HoLttow METAL 
Bars, W. D. Howe and The Sheffield Hollow. Drill Steel 


Company, Ltd., Carbrook Rolling Mills, Lockhouse-road, 
Carbrook, Sheffield. 

This invention relates to the manufacture of hollow metal 
bars, especially those used for roek drills, by the process in which 
a tube is inserted in a hollow billet, the tube is provided with a 
ductile or friable core and the composite billet is elongated after 
heating by forging, rolling, or drawing, after which the core is 
extracted to provide a hollow bar lined with the material of the 
tube. The object of the invention is to ensure an intimate 
union between the material of the tube and that of the finished 
bar throughout its whole length. A bonding metal alloy or 
mixture of metals, capable of uniting the tube to the billet during 
the heating, forging, rolling, or drawing processes, is interposed 
between these parts during the preparation of the composite 
billet. Any brazing material may be used as a bonding material, 
and experiments have demonstrated that, for example, certain 
copper alloys as well as nickel silver solder are capable of pro- 
ducing a firm and intimate union between a stainless steel liner 
tube and the steel of which the remainder of the billet was com- 


posed. The bonding metal may be applied in various ways. 
Copper may be used as a bonding metal in cases where the other 
materials are such that they may be worked at the comparatively 
high temperatures necessary to effect the object of the invention 
by the employment of copper. Where it is necessary to work at 
lower temperatures certain copper alloys or copper mixéd with 
tungsten may be successfully used as a bonding mixture. Such 
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a mixture may be applied in powdered form in an annular space 
between the liner tube and the hollow billet. In all cases a 
suitable flux is preferably applied between the bonding metal 
and each of the surfaces between which it is situated in the com- 
posite billet. The illustration needs no comment.—August 2nd, 
1934. 


414,166. March 14th, 1933.—ApraraTUs FOR THE PRODUCTION 
or GasEous ATMOSPHERES FOR USE IN THE Heat TREAT- 
MENT OF Merats, 8. N. Brayshaw and F. C. Newman, 2, 
Mulberry-street, Hulme, Manchester. 

This invention aims at the production of a neutral or reducing 
atmosphere in a muffle furnace, which is free from water vapour. 

Gas, supplied by the burner A, is burned in the combustion 
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feature of the invention is the cover plate D of the basket, which 
is pressed down on to the charge by the rack gear E. In this 
way the interstices between the various pieces of fabric: are 
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closed and the washing water must pass through rather than 
over the pieces.—A ugust 2nd, 1934. 








Forthcoming Engagements, 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

To-pay To Sunpay, Sept. 9TH. 
Inst. or Gas EncinEERS.—Visit to Second International Gas 
Conference, Ziirich and Swiss Tour. For papers and reports, 
see page 97. 
To-pay TO Sept. 15rH. 
‘““MopEL ENGINEER’’ Exursition.—Royal Horticultural 




















chamber B and escapes upward into the pipe C. Inside this 
pipe there is another, D, through which air is blown to cool the 
products of combustion and condense their moisture. The con- 
densate is drawn off at E and the heated air delivered at F. This 
hot air may be used in the main furnace. The cooled and dried 
products of combustion are re-heated in the tube G and delivered 
to the muffle from the outlet H.— August 2nd, 1934. 


MISCELLANEOUS. 


413,992. February 13th, 1934.—MANUFACTURING STEEL GaAs 
Bortties, W. Friedrich, Diirerstrasse 25, Berlin-Lichter- 
felde, Germany. 

This invention is concerned with the production of small 
containers, such as those used for fire extinguishers, continuously 
from a length of tube. The illustrations show the several stages 
in the process. In Fig. 1 the tube is swaged in by a formed roll, 
while it is supported by two plain rollers and is heated. In 
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Fig. 3 
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Fig 5 aS 


Fig. 2 the end is cut off by a disc and is scrapped. Fig. 3 shows 
how the end of the bottle is further closed up by another roll. 
A mandrel is then inserted as shown in Figs. 4 and 5, and a 
hammer used to weld up the end. The tube is then moved 
forward the length of a bottle and a new neck is swaged in— 
see Fig. 6. The completed bottle is cut off—Fig. 7—and a 
nipple welded in in a separate machine, as shown in Figs. 8 and 9. 
uly 26th, 1934. 


414,313. February 28th, 1934.—-LaunpRY WASHING MACHINEs, 
J. Persoons and A. Persoons, Thildonck, Belgium. 

The inventors claim, in essence, that with this washing 
machine the fabrics will not be damaged mechanically. The 
fabrics are packed in the basket A and immersed in a bath of 
soapy water which is heated by the furnace B. The water is 





circulated through the mass by the pump C. The essential 


Hall, Westminster, 8S.W.1. Open daily, 11 a.m. to 9.30 p.m. 
| SATURDAY, Sept. 87TH. 
| Bewrast Assoc. or ENGINEERS.—Visit to Great Northern 
| Railway Works, Dundalk. Leave Belfast 2.50 p.m. 
KrIcHuEy Assoc. or ENGINEERS.—Visit to works of Jowett 
Cars, Ltd., Idle. Leave Russell-street, Keighley, 2 p.m. 
Mownpay, Sept. 10TH, To THurspay, Sepr. 137TH. 
Iron anp Street Inst.—Autumn meeting in Belgium and 
Luxemburg. For programme see page 169. 
Tuespay, Sept. lltH. 
Inst. OF Marine ENGINEERS.—88, The Minories, London, 
E.C.3. Presidential address, Mr. J. H. Silley. 6 p.m. 
Wepnespay, Sept. 12TH, Tro WepNespvay, Serr. 26TH. 
Exursition.—Olympia, Kensington, 





Bumvinc TRADES 

London. Daily. 
WEDNESDAY, Sept. 19TH. 

MANCHESTER Assoc. OF ENGINEERS.—Visit to Metropolitan- 
Vickers Electrical Company’s, Ltd., Works at Trafford Park, 
Manchester. 2.30 p.m. 

Fripay, Sept. 2lst, ro SUNDAY, SEPT. 23RD. 

Women’s ENGINEERING Soc.—Twelfth Annual Conference of 
Women Engineers to be held at Norwich. 

Fripay, Serr. 21st, ro Monpay, Sept. 24TH. 

Assoc. or Speoiat LIBRARIES AND INFORMATION BUREAUX. 

—Oxford. Programme, see page 10, July 6th. 








LAUNCHES AND TRIAL TRIPS. 


Har HENG, steamship ; built by Barclay, Curle and Co., Ltd., 
to the order of the Chinese Government Purchasing Commission 
for the China Merchants’ Steam Navigation Company ; dimen- 
sions, 325ft. by 47ft. by 25ft.; to carry passengers and cargo. 
Engines, triple-expansion, 22in., 36in., 60in., by 42in. stroke ; 
constructed by the builders ; launch, August 23rd. 

WAIWERA, twin-screw motor vessel; built by Harland and 
Wolff, Ltd., to the order of Shaw Savill and Albion Company, 
Ltd.; dimensions, 515ft. by 70ft., by 43ft. 4}in.; to carry 
cargo and passengers. Oil engines, of Harland-B. and W. type ; 
constructed by the builders ; trial trip, recent. 

Locu Ranza, single-screw cargo steamer ; built by Alexander 
Stephen and Sons, Ltd., to the order of Maclay and McIntyre, 
Ltd., Glasgow ; dimensions, 412ft.; to carry cargo. Engines, 
Stephen patent economic three-cylinder compound steam 
engine ; constructed by the builders ; launch, August 27th. 

W. H. FuLuer, twin-screw steel tug; built by Harland and 
Wolff, Ltd., to the order of the South Africa Railways and 
Harbours; dimensions, 145ft. by 32ft. by 16ft. Engines, 
triple-expansion ; constructed by the builders; the tug is 
specially designed for deep-sea towing and salvage work ; 
launch, August 28th. 








Tue Preropactyt V.—In the paragraph on page 177 of 
our issue of August 24th dealing with the new two-seater 
military aeroplane Pterodactyl V we stated in error that the 
machine had been designed by Captain Taylor. It was 
designed by Captain G. T. R. Hill, the inventor of the 
Pterodactyl type of machine. 

THE ANCHORITES.—The next meeting of The Anchorites will 
be held in the Club’s new dining-room at Prince’s Restaurant, 
Piccadilly, on Tuesday, September 11th, and will be celebrated 
as ‘‘ Submarine Night.’’ Club guests on that occasion will be : 
Admiral Sir Reginald Bacon, Vice-Admiral C. J. C. Little, 
Engr. Vice-Admiral Sir Reginald Skelton, Rear-Admiral N. 
F. Laurence, Rear-Admiral J. F. Somerville, Commodore 
Geoffrey Layton, and Captain G. C. C. Royle. 
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A Seven-Day Journal 


Lord Devonport. 


WE regret to record the death, at the age of seventy- 
eight, of Lord Devonport, formerly Mr. Hudson 
Ewbanke Kearley, which occurred at his home 
‘‘ Kinloch,” Dunkeld, Perthshire, on September 5th. 
Although he was the founder of the provision com- 
pany of Kearley and Tonge, he was better known as 
the first Chairman of the Port of London Authority, 
a post he held for sixteen years. He entered Parlia- 
ment in 1892 as Liberal member for Devonport, and 
in 1905 was appointed Parliamentary Secretary to 
the Board of Trade. Owing to the manner in which 
he piloted the Port of London Authority Bill through 
Parliament, he was, on the formation of the Authority 
in 1909, appointed its first Chairman, but declined 
the salary attached to the post. Lord Devonport, 
who was created a baron in 1910 and a viscount in 
1917, continued as head of the P.L.A. until 1925, 
and was responsible for establishing the policy which 
provided for several dock improvements, including 
the new entrance lock at Tilbury Docks, new 
entrances to the West India Docks, and developments 
at the Surrey Docks. In his office of Chairman 
he had direct discussions with the representatives 
of the dockers on several occasions and was noted 
for his firm resistance to demands which he con- 
sidered unreasonable. On his retirement from the 
chairmanship of the P.L.A. the members passed a 
resolution placing on record their appreciation of the 
conspicuous services he had rendered and referred to 
the constant personal control he had exercised over 
the Authority’s affairs and the great schemes of 
improvement carried out under his guidance. During 
the war period, 1916-1917, he held the offices of 
ood Controller and Chairman of the Royal Com- 
mission for Sugar Supplies. 


Quarries. 


Ir seems rather strange to learn from the report, 
just issued by the Chief Inspector of Mines and 
Quarries, that in 1933, which was held to be an 
indifferent industrial year, the output of British 
quarries set up a new record of 67,500,000 tons, 
beating 1913 by no less than 21,000,000 tons. Sir 
Henry Walker attributes this activity to improve- 
ments in iron and steel, and in building. Quarries 
supplying metallurgical mdustries had an output, 
in 1933, of over 8,000,000 tons, as compared with 
seven and two-third million tons in the preceding 
year. At the quarries which provide materials for 
building and road-making some fifty-six and three- 
quarter million tons of minerals were raised, com- 
pared with about fifty and three-quarter million tons 
in 1932. This high output was the result of great 
activity in municipal building during that year. 
The average outlay of local authorities, the London 
County Council excepted, over the preceding seven 
years was £68 million a year ;_ in 1933 the figure rose 
to over £83,600,000. The metalliferous mines at 
work in the year covered by the report numbered 
250, and the net selling value of the minerals produced 
was £2,391,000. In the preceding year 258 mines, 
operated under the Metalliferous Mines Regulation 
Act, were at work, but the net selling value of the 
products was less—£2,118,000. It is interesting to 
note that prospecting for gold was carried on in 
Wales during the year. 


New Road to the Docks. 


YESTERDAY, Thursday, September 13th, Mr. 
Hore-Belisha, the Minister of Transport, opened new 
roads to the Royal Victoria, Royal Albert, and 
King George V docks, the need of which has been felt 
for many years. In 1926 the Royal Commission on 
Cross-River Traffic in London reported that in the 
whole of London traffic was nowhere else so congested 
or subject to such vexatious delays. The London and 
Home Counties Traffic Advisory Committee in its 
Annual Report for 1925 approved the scheme for a 
new approach road which had been devised by the 
Ministry of Transport, and went so far as to express 
the opinion that of all suggestions put forward for the 
improvement of road facilities in London, the new 
Victoria Dock-road was amongst the first that should 
be put in hand. Approach to the dock was hampered 
by the Iron Bridge (now superseded) on Barking-road, 
across the river Lee, and by the bridge over the railway 
at Canning Town. The old Victoria Dock-road had 
a carriageway only 21ft. in width for the first half- 
mile of its course, and there was on it a level crossing 
at White Gates, while further south the road shared 
a narrow swing bridge with the railway, each making 
use of it in turn. These adverse conditions often 
caused a line of waiting vehicles to extend for over 
300 yards towards Canning Town, and delay was 
cumulative, traffic released at one obstacle being 
added to the block already formed against the next. 
The scheme now completed includes a new steel 
bridge with a carriageway of 57ft. over the river Lee, 
and another new bridge over the London and North- 
Eastern Railway. For 600 yards south of Barking- 





road, a new street, with a 56ft. carriageway, had 
to be cut through a very closely populated area, 
which rendered necessary the demolition of a large 
number of dwellings and the erection of 599 new 
houses. It continues as a viaduct, 1300 yards long, 
which includes two bridges. The viaduct is built of 
reinforced concrete and is 60ft. between parapets, 
with a carriageway 40ft. in width and two l0ft. 
footways. On each side are parallel roads at ground 
level, which serve to connect the existing streets. 
The level crossing over the London and North-Eastern 
Railway at Silvertown Station, which caused serious 
interference with traffic in connection with the Royal 
Albert and King George V docks, is being replaced 
by a bridge which will be completed by the end of 
the year. The length of road affected by the whole 
scheme is just under two miles, and the total estimated 
cost was £2,856,000. The works were designed and 
carried out under the supervision of Messrs. Rendel, 
Palmer, and Tritton, and all the contracts were 
awarded on competitive tenders. 


Electricity in Ireland. 


CONSIDERATION is now being given by the Irish 
Free State Electricity Supply Board, the distributors 
of power generated by the Shannon hydro-electric 
scheme, and the Dublin Corporation to plans for the 
construction of a reservoir to contain 5000 million 
cubic feet of water by building a dam across the 
Poulaphouca gorge, on the river Liffey, about 20 
miles from Dublin, for the provision of electricity 
and water supply to the city. It was originally con- 
sidered and recommended by a Board of Trade Sub- 
Committee in 1918, and it is now anticipated that the 
Committee’s suggestions will be adopted. Recon- 
sideration of this plan, which would cost approxi- 
mately £2,000,000, by the Electricity Supply Board, 
has become necessary, as the Shannon hydro-electric 
power station has failed to meet the demands made 
upon it during the dry periods of the past two years. 
The Dublin steam generating station has been used to 
make up the deficiency, 76,000,000 units being gene- 
rated there in 1933-34. This represented 44 per cent. 
of the total number of units produced by the Board. 
The water supply system for Dublin also requires 
augmenting, and the Corporation has been consider- 
ing the Liffey scheme for some time past, but its 
execution has been delayed owing to lack of the neces- 
sary finances. Government aid, in the form of an 
unemployment relief works grant, will now be given 
under a new Act and the Electricity Supply Board 
will bear approximately 50 per cent. of the cost of the 
dam and other works at Poulaphouca if it is decided 
to adopt the plan. At the proposed Poulaphouca 
power station the water, at a head of 160ft., would 
provide a continuous mean water horse-power of 4390. 


Locusts. 


In time all practical problems come to the engi- 
neer for solution, and already it is to him that the 
world is beginning to look for the control of that age- 
old plague—the locust. With a rather subtle appro- 
priateness, the Third International Locust Confer- 
ence is being held in the Moses Room in the House 
of Commons, where the value of aeroplane reconnais- 
ance for the discovery of the originating colonies of 
locust swarms, and the means of destroying the 
crawling larve by the dissemination of poisonous 
fumes or substances, or by more material means, are 
being discussed. Indeed, there is a very reasonable 
hope that owing to the access to the breeding grounds, 
which are always situated in the hearts of deserts, 
which the aeroplane provides, man will succeed in 
destroying the locust in Africa as completely as he 
has destroyed the grey wolf in Britain. The sixth 
report of the Committee on Locust Control, which has 
just been issued, states that the chief lesson of the 
last few years is that it is impossible to control an 
outbreak once it has been allowed to spread over a 
large area. It seems that there is a definite periodicity 
in plagues, and that the only course is to “ nip the 
wave in the bud.” According to the report, ‘‘ We 
do not yet know the exact situation of all the regions 
in which swarms can originate, but we have learnt 
enough to be able to state positively that these regions 
are few in number and restricted in area. Some have 
been definitely located, and others are now being 
investigated.”’ Since it is estimated that the losses, 
direct and indirect, caused by the present plague in 
Africa have caused a loss of at least seven million 
pounds sterling, and since it is anticipated that the 
next outbreak may be even more severe, the expendi- 
ture on an aeroplane patrol of the breeding areas, 
and the provision of the necessary means of destroying 
the insects in an early stage of their existence cannot 
be challenged. 


Burning of the Morro Castle. 


EARLY in the morning of Sunday, September 9th, 
the American liner ‘‘ Morro Castle ” took fire off the 
New Jersey coast, when only 20 miles from the 
entrance to New York harbour. The weather was 
bad, with a high sea, and the captain feared to beach 
the ship. Wireless messages were sent out, but the 
flames took such a rapid and complete hold of the 
structure that the ship was rapidly on fire from stem 








to stern. The loss of life was very heavy, many 


persons being burnt and many drowned in their 
efforts to escape. No less than 116 bodies have already 
been recovered and seventeen persons are still un- 
accounted for. The liner was returning froma vacation 
trip to Havana, and had on board 318 passengers and. 
a crew of 240. There seems to be no question at the 
present moment that the fire started in a locker in the 
library. According to the captain, it was only a small 
blaze, but the extinguishers made no impression on it. 
That was at 2.30 a.m. standard time. At 3 a.m. it 
was evident that the fire was getting out of control, 
and at 3.15 an SOS message was sent out. A few 
hours later the ‘‘ Morro Castle’ was nothing more 
than a burnt-out hulk, and the rapidity with which 
the fire spread will call for inquiry almost as searching 
as that for the cause. Incendiarism has been sug- 
gested, but as there had been much drinking during 
the night, it is held to be possible that carelessness 
was the primary cause. The ‘“ Morro Castle’ was 
completed in 1930 and was decorated in an extremely 
luxurious style. In view of the nature of the evidence 
given at the preliminary inquiry, the United States 
District Attorney ordered a grand jury investigation 
to be opened at once. Whilst offering our condolence 
with the American people in the disaster, we prefer 
to withhold any comments until evidence has estab- 
lished the leading facts. 


Turbo-Alternator for Belfast. 


Tue Metropolitan-Vickers Electrical Company has 
received from the Belfast Corporation an order for 
a 30,000-kW turbo-alternator set and step-up trans- 
formers, the price being £89,847. The set will consist 
of a two-cylinder turbine, running at 3000 r.p.m., 
with double-flow exhaust and twin condensers of the 
central flow type. The generator will give 30,000 kW 
at 0-8 power factor, maximum continuous rating. 
The stator frame will be fabricated and a separate 
motor-driven blower for ventilation is to be supplied, 
and will be put in operation on the higher loads. 
This is the first extension to the Belfast Corporation 
power plant to be made since an 18,750-kW Metro- 
politan-Vickers turbo set was installed in 1928. When 
the present set is completed it will be the most 
powerful in Ireland. 


Socialism and the Iron and Steel Industry. 


THe Trades Union Congress, in session at Wey- 
mouth, considered last week and approved a plan 
which its General Council had devised for the socialisa- 
tion of the iron and steel industry. In putting the 
scheme before the Congress, Mr. A. Pugh drew a 
distinction between domestic industries which might 
be regulated within national economy and those 
with world-wide ramificatiqns which have to meet 
competition in overseas markets. He asked the Con- 
gress to believe that far from being decadent or 
moribund, the iron and steel industry with a highly 
developed technique and mechanical equipment had 
enormous potentialities for development. In the 
socialisation of that industry it was, he held, essential 
that—subject, of course, to ultimate Government 
control—it should be allowed as much autonomy as 
possible. To meet that need the scheme provided 
that the control should be vested in a public corpora- 
tion with sectional boards for its main divisions. 
Members would be appointed to those boards and the 
central board solely on merit, but in making appoint- 
ments to the sectional boards the trades unions would 
be consulted. Compensation would be paid at a rate 
depending ‘‘ on the general circumstances prevailing 
at the time of socialisation.”’ The price-fixing body 
would be the Central Corporation itself in conjunction 
with a body representing the interests of consumers. 
The authors of the scheme admit that “the price 
policy of the Central Organisation would be the 
target of attack.” It is not expected that the scheme 
will come into operation in the immediate future. 


The Glasgow Railway Disaster. 


THE worst railway accident in this country, 
whether measured by the total casualties, or, if 
more deaths occur, by the loss of life among passen- 
gers, since the Charfield disaster of October 13th, 
1928, when fifteen passengers, one postal attendant, 
and a guard were killed, occurred just before 6 o’clock 
on the evening of Thursday, September 6th, at Port 
Eglinton Junction, in the St. Enoch Station area, 
Glasgow, L.M.S. Railway. As a passenger train from 
St. Enoch to Kilmarnock, vid Dalry, was crossing 
from the down main to the down Canal line, it was 
run into broadside, at the intersecting point, by a 
passenger train from Paisley, which was running 
on the up Canal line. Three of the four engimemen 
were killed, the only survivor amongst the engine 
crews being the driver of the Paisley train. One 
passenger was killed at the time, and four others have 
since died from their injuries. Lieut-Colonel Mount 
opened the Ministry of Transport inquiry on Tuesday, 
but none of the evidence that might incriminate 
any of the servants concerned was given in public. 
The driver of the Paisley train is as yet too ill to give 
his testimony. The last occasion on which a passenger 
was killed was at Glengarnock on September 30th, 
1933—nearly eleven months ago. Preceding that five 
passengers were killed in the Raynes Park derailment 








on May 25th, 1933. 
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The Surface Condenser. 


No. IV. 


(Continued from page 227, September 7th). 


Down FiLow: THE MirRRLEES-DELAS-GINABAT 
CONDENSER, 


Qf all the controversies in the design of con- 
densers that have arisen at one time or another, 
none probably has shown a greater longevity than 
that following upon recorded occurrences of con- 
densate temperatures higher than those corresponding 
to the vacua. For, theoretically, under such con- 
ditions part of the condensate will at once “ flash 





temperature cannot exceed the vacuum temperature, 
and that it is difficult to see exactly how the conver- 
sion could take place in practice, calculation demon- 
strates that unless an altogether unreasonable 
velocity is assigned to the steam, the amount of 
energy available is much too small.* But although 
the kinetic energy of the steam is not sufficient to 
account directly for the re-heat of the condensate, it 
can be made to do so indirectly on another hypo- 
thesis which has also the distinction that it does not 

appear to “clash” with 

theory. The designers 





of the Mirrlees-Delas- 
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Fic. 9—TUBE PLATE ARRANGEMENT 


off’ into steam, obtaining the necessary heat by 
cooling down the remainder to a temperature corre- 
sponding with the vacuum. It is now, however, 
fairly well established that condensate temperatures 
which are higher than those corresponding to the 
vacuum at the entry to the condenser do occur, and 
efforts have latterly been concentrated rather upon 
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FiG. 10—-TUBE PLATE AND ‘‘SAG"’ 


accounting for the effect than upon demonstrating 
its impossibility. It has been suggested, for instance, 
that the * re-heat ’’ might be accounted for by imagin- 
ing all or part of the kinetic energy of the steam 
eritering the condenser at high velocity to be con- 
verted into heat in the condensate. But, quite apart 
from the fact that this explanation does not comply 
with the theoretical requirement that the condensate 





PLATES 





Ginabat condenser, 
which is manufactured 
by the Mirrlees Watson 
Company, Ltd., of Glas- 
gow, have frequently 
found condensate tem- 
peratures 2 deg. or 3 deg. 
Fah. higher than those 
corresponding to the 
vacuum at the turbine 
exhaust. In fact, it is 
claimed for their pro- 
ducts that such re-heats 
are always present, and 
they explain the occur- 
rence by suggesting that 
the kinetic energy of a 
whole or a large part of 
the steam as it enters 
the condenser is utilised 
to compress that por- 
tion of the steam which 
is still uncondensed, 
together with the in- 
condensible gases at the 
bottom of the conden- 
ser, immediately above 
the condensate. This 
suggestion has the merit 
that although the con- 
densate temperature 
may exceed that due 
to the vacuum at the 
turbine exhaust, it may 
correspond with the 
vacuum at the bottom 
of the condenser. In 
the test of a Mirrlees- 
Delas-Ginabat conden- 
ser at Dalmarnock 
power station in 1930 a 
vacuum at the turbine 


exhaust of 29-405in. 
was recorded. The corresponding temperature is 
63-75 deg. Fah., but that of the condensate 


was found to be 66 deg. Fah. On the assump- 
tion that the temperature of the condensate 
corresponded with the vacuum at that point, the 
vacuum at the bottom of the condenser must have 
been 29-35in. A recompression of about 8 per cent. 


from 0-595in. to 0-65in. absolute pressure must 
therefore be presumed to have occurred. 
The design of the condenser for which these figures 


mv __ . f 
* 4 —— =778 mt, where m is the mass of the steam, v is the 


velocity of the steam (feet/second), ¢ is the ‘‘re-heat’”’ of the 
condensate (deg. Fah.). Assuming a velocity of 200 feet /second, 
the re-heat is only 0-80 deg. Fah. 








were recorded is strangely different from that of the 
Richardsons, Westgarth “‘ Contraflo ’’ plant described 
in a foregoing article of this series. The difference 
illustrates very completely that the ideal tube plate 
arrangement is yet to be decided upon. As will be 
seen from Fig. 9, the tube area opposed to the inlet 
steam is very large, while the steam path through the 
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FIG. 12--ARRANGEMENT OF TUBES 


tubes is short. In effect, a high proportion of the 
tubes occupy the ‘ outer ”’ position, which is known 
to be favourable to a high rate of heat transmission. 
The tubes, it is claimed, are particularly free of air 
and water blanketing, and, on account of ease of 
penetration, the kinetic energy of the steam can be 
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Fic. 13—-LONGITUDINAL SECTION 


fully used in obtaining a recompression effect at the 
bottom of the condenser. The manner in which the 
tubes are grouped so that deep V-shaped passages 
extend downwards into the banks from above and 
upwards from below, was the invention of Monsieur 
Delas, of the Société des Condenseurs Delas, of Paris. 





Fic. 11—16,000 SQUARE FOOT TWIN CONDENSER 


It not only allows the steam to penetrate easily to 
every tube, but also permits the condensate to fall 
through the unobstructed V-shaped passages directly 
to the bottom, without being unnecessarily cooled 
by tubes below. This action, it is claimed, is aided 
by the pitching of the tubes, the invention of Engineer- 
Admiral Ginabat, of the French Navy, the arrange- 
ment of which is shown in Fig. 12. The water of 
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condensation falling from one tube meets the tube 
immediately below tangentially, and flowing round 


one quarter of its surface falls again tangentially to 
the next tube. In this way the condensate may be 





Fic. 14--CONDENSER UNDER ERECTION AT DALMARNOCK 


made to travel either to the right or to the left, and 
so, diverted across the tube bank, may be caused to 
fall finally directly to the bottom of the condenser 


TABLE III.—Condenser Performance from Tests on No. 5 Turbo- 
{lternator, » Datmarnock Power Station, February 8th, 1930. 
] 
No. of test | 1 2 
Load, kW. | “20, 768 | 26,094 
Pressure at stop valve, ‘lb. ‘per square } 
inch gauge = 273 266 
Temperature at stop v valy e, ‘deg. Fah.| 705-3 713-2 
Vacuum at exhaust, in. H 30-295 | 30-190 
Vacuum at exhaust (bar., 30in. ‘Hg. ) 29-520 29-405 
Back pressure, inch. H, 0-480 0-595 
Temperature of circulating water, 
deg. Fah.- 
Inlet .. . 36 36 
Outlet Tr 48 51 
Rise, deg. Fah. . 12 15 
Condensate temperature, deg. Fah. 60 66 
Heat in condensate above 32 ae Fah. a 34 
Total heat at exhaust. : 1,006 
Steam flow, Ib. /hr. ‘ — ‘1190, 626 247,660 
Heat rejected to cire ulating "water! 
per Ib. steam “ 958 972 
Cooling surface, square ‘feet 21,500 21,500 
Water, amount, Ib. /hr.: Specified 15,300,000 | 15,300,000 
Calculated 15,230,000 | 16,040,000 
Temperature c ites etn to 
vacuum, deg. Fah. on 57-67 63-75 
( ‘ondensate re-heat, deg. Fah. ae 2-33 2-25 
Sp. vol. of L.P. steam, cubic feet /Ib.. . 600 500 
Quality, per cent. dry 20 89-9 91-5 
Total volume, cubic feet fhr. 114-4 108! 123-8x 108 
Mean temperature difference 15-05 |} 19-45 
Heat transmission rate— 
Quantity steam x heat rejected 564 575 





Surface x M.T.D. 


through the inverted V passages. Nor is that the 
only advantage that can be claimed for the arrange- 


quarter of the surface of each tube, so that in conse- 
quence the remainder of the surface can only be 
wetted by the direct condensation of steam. Thus 
water blanketting is avoided and in a manner 
secondary to the advan- 
tageous nature of the tube 
plate arrangement a high 
rate of heat transmission is 
encouraged. According to 
the makers, transmission 
rates as high as 1000 
B.Th.U. per square foot per 
degree Fahrenheit tempera- 
ture difference per hour 
have been attained in 
several installations. On 
account of the recompres- 
sion effect, the incondensi- 
ble gases need very efficient 
cooling before reaching the 
air suction. A number of 
tubes in the first pass of 
the circulating water are 
therefore baffled off from 
the rest at one end of the 
condenser, as shown in 
Fig. 13, and the inconden- 
sible gases are made to 
pass along the passages so 
formed and to circulate 
around a number of cross 
baffles. By this means they 
are efficiently cooled and 
reduced in volume, and as 
much vapour as possible is 
removed. 

The arrangement of the 
tube supporting plates in a 
condenser of this type, 
together with an actual 
tube plate, can be seen in 
Fig. 10. Each “sag” plate 
is pierced at the V pas- 
sages in order to maintain 
the pressure in balance on 
each side. Longitudinal 
stiffening rods pass from end to end to support the 
plates which are bolted into the cast iron shell by 
angle pieces. The shells are usually of iron and are 
cast in one, two, or more parts, according to size, with 
suitable external ribbing. Twin condensers with 
16,000 square feet of surface for a power station are 
seen in Fig. 11 from the circulating water inlet and 
outlet end. They are of the two-pass variety. The 
air suction branch of the nearer one can be seen low 
down on the left-hand side, and the arrangement of 
the longitudinal stiffening rods is also observable. 

As an example of the performance that can be 
obtained from a typical condenser of the Mirrlees- 
Delas-Ginabat type, the figures given in Table ITI, 
and taken from the plant installed at the Dalmarnock 
power station, already mentioned in this article, 
may be studied. This plant operates in conjunction 
with a two-cylinder English Electric turbo-alternator, 
with a normal rating of 20,000 kW, and a maximum 
continuous rating of 25,000 kW. The condenser 
has a cooling surface of 21,500 square feet, and is 
designed to condense 242,000 lb. of steam per hour 
at a vacuum of 29- lin., when 25,500 gallons of water 
are supplied per minute at a temperature of 50 deg. 
Fah. It is constructed of cast iron with brass tubes, 
is bolted directly on to the exhaust flange of the 
turbine, and is supported by springs. The exhaust 
passage between the turbine and the condenser tubes 
conforms as nearly as possible to the full length and 
width of the condenser, so that steam shall be dis- 
charged as nearly as possible over the full cross 
section of the condenser. The plant is shown under 
erection in Fig. 14. The test results given in 
the table are based upon readings taken by the 
staff of the power station. The mean temperature 
difference is calculated on Grashof’s formula. 





ment. The falling condensate only travels over one 


(To be continued.) 








The Institute of Metals. 


No. 


(Continued from page 


()* Tuesday morning, September 4th, after the 
usual civic welcome, mutual compliments, and 
routine business, four papers were presented and 
discussed together at the autumn meeting of the 
Institute of Metals in Manchester. These papers 
were ‘‘ The Improvement of White Bearing Metals 
for Severe Service: Some General Considerations,”’ 
by Mr. D. J. MacNaughtan ; and three papers on 
the behaviour of white bearing metals when subjected 
to various deformation tests: Part I, by Mr. Kenne- 


ford and Dr. O’Neill (Indentation Tests); Part IT, 
by Mr. Arrowsmith (Tensile Tests); Part III, by 
Mr. Greenwood (Pounding Tests). The official 
synopses are given below. 

THE IMPROVEMENT OF WHITE BEARING METALS. 


Development in the internal combustion engine is imposing 
increasingly severe conditions on the bearings. Consideration 
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IT. 


228, September 7th). 

is given to the theoretical functions of an ideal white metal, 
and the manner in which the stresses produced in service tend 
to cause failure by cracking. Since the normal action of the 
stresses is compressive, special attention is given to the tension 
stresses, which are shown to lower the fatigue range of the metal, 
and to open up incipient cracks. Based dn this analysis the 
mechanism of crack formation is discussed. 

The following directions in which improvement in service 
behaviour may be secured are considered :—(1) Diminishing 
the intensity of the stresses in the metal by modifications in 
(a) certain features of design, (b) the material used for the liner ; 
(2) increasing the fatigue-resisting properties of the white 
bearing metal in respect to which results obtained in preliminary 
investigations of the fatigue properties of high tin-antimony- 
copper alloys with and without addition of a further element 
are given. 


THE BEHAVIOUR OF WHITE BEARING METALS. 


Indentation Tests.—The effect of viscous flow, ageing, and 
prolonged heating on the resistance to indentation of tin and 


characteristics of the materials were ; 
they could attempt to improve the materials, as, 
for instance, by heat treatment, or by the addition 
of other suitable materials. 





with a 120 deg. steel cone at 19 deg. and 96deg. Cent. show that 
Babbitt metal containing 1 per cent. cadmium or bE a cent. 
nickel, or a lead-alkali bearing metal, give better indentation 
results than a plain Babbitt alloy. 

The hardness of the different metallographic constituents 
of bearing metals and their softening on heating to 100 deg. 
Cent. have been measured by scratch and micro-indentation 
tests. The matrices lose 40-45 per cent., and the cuboids 
20 per cent. of their hardness, but the cuboids in a Babbitt 
remain somewhat harder than those in a lead-base alloy. 

Two new simple tests are suggested. In the first a lubricated 
60 deg. conical casting of the alloy is flattened under 100 kilos. 
load for 30 seconds, and the Mallock hardness number deter- 
mined. By increasing the duration of loading a flow index 
may be measured on lines similar to ‘‘ Hargreaves’ analysis.” 
Then, by compressing until cracks appear on the extruded 
edge, the ductility of the specimen and its cracking stress may 

measured. At room temperatures the lead-base alloys 
show relatively low ductility, and this agrees with their low 
work-hardening capacity as determined by specially conducted 
ball tests and repeated impact tests with the scleroscope. 

The second method employs an instrument similar to the 
Herbert pendulum, and measures the damping effect. It may 
not only Re used to give rapid indications of hardness at different 
temperatures, but is also sensitive to the effect of different 
lubricants. 

Tensile Tests.—The tensile properties of white metal speci- 
mens, prepared by gravity die casting and without any machin- 
ing, have been determined at room temperature on a Hounsfield 
‘““Tensometer.”” Various casting conditions were examined 
for each alloy. Babbitt metal with additions of cadmium gave 
the highest values of limit of proportionality and ultimate 


stress. The greatest ductility was obtained from an alloy 
containing 89 per cent. of tin. 
Pounding Tests.—A modified form of the Stanton impact 


tester suitable for the testing of white metals by pounding 
at different temperatures is described. Results on cy lindrical 
specimens are given, and the unsuitability of this type of test 
piece is shown. The use of bearing- -shaped specimens with a 
cylindrical indenter is described. Results are recorded for 
eight different white-metal bearing alloys and a lead-alkali 
alloy, cast under various conditions, and tested at 18 deg., 
100 deg., and 150 deg. Cent. A Babbitt metal with an addition 
of cadmium gave the greatest resistance to pounding. 


Discussion. 


The President mentioned that the work described 
in the papers had been rendered possible by the 
International Tin Research Council, of which Mr. 
MacNaughtan is the Director. 

Professor F. C. Thompson (in whose laboratories 
in the University of Manchester the work was carried 
out) said there was probably no big group of metallur- 
gical materiai about which so little was known with 
certainty as that of bearing metals. Until compara- 
tively recently one had felt on fairly safe ground in 
believing that those materials must have a duplex 
structure ; but some of the more modern develop- 
ments had thrown a good deal of doubt on that 
hypothesis, and so far as he could see there was prac- 
tically no ultimate scientific basis for the considera- 
tion of those materials. That fact must be taken into 
consideration in connection with the papers pre- 
sented. They dealt with definitely preliminary work 
which had to be done, although it was more or less 
of a routine character, in order that some sort of 
base line might be obtained which would enable 
modifications to be quantitatively judged. Further, 
the work at the present stage was, on the whole, of a 
definitely technological rather than academic 
character. 

Certain types of cracking, which occurred par- 
ticularly in aero engine bearings, had been ascribed 
to fatigue. There was no reason to doubt that 
conclusion, but it was difficult, if not impossible, to 
visualise the manner in which that fatigue was set 
up. Mr. MacNaughtan had for the first time provided 
a plausible explanation which rendered it quite 
reasonable to believe that the cracks were fatigue 
cracks. If they were proved to be fatigue cracks, 
that fact was of the very greatest importance in 
connection with further work, because it meant that 
attention must be given to the hardness aspect 
of the properties rather than to the ductility aspect. 
Three lines of work on those bearing metals 
clearly suggested themselves: (1) On fatigue pro- 
perties, not necessarily directly, because it was 
possible to get very clear indications by an indirect 
method ; (2) thermal properties, because on_ those 
thermal properties depended to a large extent the 
temperature that would be attained in the bearing in 
service, and, as a result of that, the mechanical 
properties of the metal at that temperature, and (3) 
the anti-frictional characteristics. 

Already valuable results had been forthcoming, 
particularly in regard to the effect of the addition 
of small amounts of cadmium, though the authors 
did not claim the credit for the introduction of that 
metal. The work on the tensile properties had been 
continued since the paper by Mr. Arrowsmith was 
written, and tensile properties had been measured 
at temperatures up to about 175 deg. Cent. The 
measurement of yield point and elastic limit was of 
the very greatest difficulty ; Professor Thompson 
was not altogether satisfied that there was an elastic 
limit at all, but something of the nature of proof 
stress could be determined. Work on specific heat, 
thermal expansion, and conductivity was practically 
completed. 

The basis work having been more or less com- 
pleted, the investigators knew what the normal 
therefore, 


Mr. A. J. Murphey said that one experienced 


difficulty, when comparing results in practice with 
considerations of fatigue strength, tensile strength, 
hardness, 


and so forth. White metal containing 





lead-base bearing metals has been investigated. Flow tests 


92 per cent. tin, approximately 4 per cent. antimony, 
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and 4 per cent. copper, was one of the most successful 
bearing metals for thin linings in connecting-rods, 
and yet, if one considered its Brinell hardness, 
fatigue strength, tensile strength, and behaviour 
in pounding tests, it would rank extremely low in 
the list of available materials. A careful distinction 
must be made between thin and thick linings in 
applying white metals. Linings such as those in 
aero engines were only 30 or 40 thousandths of 
an inch thick, whereas the linings of marine oil 
engines were fin. to Zin. thick; the soft, very high 
tin metals generally were not the most successful 
in those heavier bearings. 

As an instance of the effect of hammering, Mr. 

Murphey illustrated a cast iron shell having a main 

section of 14}in. diameter, and a bore of 11fin., 

lined with a fairly hard tin-base white metal. Pre- 
viously it had been lined with a rather soft white 
metal, and the iron shell was a perfect fit in the outer 
steel housing ; but when lined with the harder white 
metal, and bored, it was loose in the housing. There 
was little doubt that the contraction which had 
occurred over the horns of the shell was due to 
stresses between the lining and the shell. An attempt 
was made to remove those internal stresses by 
immersing the bearing in boiling water, but after 
two hours’ immersion there was not sufficient move- 
ment. The metallurgical heresy of hammering the 
bearing was then resorted to, and as the result of 
successive hammerings and borings, the bearing was 
made to fit into the steel housing. There had been 
no damage to the bearing—no surface cracking 
or loss of adhesion. Hammering appeared to be the 
only practical method of overcoming the difficulty 
in that particular case, although he did not advocate 
it generally. 

Possibly the superiority of copper-lead bearings 
over tin-base bearings was connected with the 
presence, in the latter case, of a brittle film between 
the tin base lining and the shell ; he did not think the 
evidence in Mr. MacNaughtan’s paper completely 
discounted that possibility, because there were cases 
where a bearing went into service with perfect 
adhesion, but later lost that adhesion, before any 
cracks appeared on the surface. Possibly another 
factor involved was that the fatigue strength of 
copper was approximately 4} tons per square inch, 
whereas that of tin-base metals was 1-8. 

Mr. J. Cartland agreed that the breaking up of 
bearing metals as shown in the paper did occur, but 
he asked if it was definitely due to fatigue. The 
bearings in failure presented a “ crazy-paving ” 
appearance, and Mr. Murphey had attributed that 
failure (in a lecture to the London local section of the 
Institute) to the presence of a brittle tin-iron com- 
pound between the white metal and the steel. There 
could be no doubt that when white metal was cast 
on to steel the brittle tin-iron compound was formed, 
but there seemed no definite chain of evidence con- 
necting that compound with fatigue failure; the 
evidence was only circumstantial. That issue should 
be cleared up, because if the compound were to 
blame, the solution lay in attacking it. He had before 
him one or two promising lines of attack, based on 
that assumption ; but if the tin-iron compound was 
to become unfashionable as the bogey, he did not 
wish to waste time chasing it. The main factor which 
seemed to have changed the situation was Mr. 
MacNaughtan’s visit to America; but, apart from 
that, there had been a gradual accumulation of 
evidence that similar fatigue cracking occurred in 
bearings in which flexure was definitely excluded. 
Mr. Cartland mentioned two cases—an electric 
traction unit and a marine oil engine, in which 
that occurred. In considering these failures, he had 
sought to explain tension in the white metal, and the 
most important of the considerations mentioned in 
the paper was tension due to difference in the coeffi- 
cients of contraction as between the white metal and 
the steel on cooling. There was considerable tension 
in the white metal, and when subjected to hammering 
it was relieved in the form of cracks. 

Expressing agreement with Mr. MacNaughtan with 
regard to micro-examination, he said he had examined 
many bearings for an internal combustion engine 
manufacturer, and the fatigue cracks seemed to bear 
no relation to the structure ; there was evidence of 
the cracks starting from the surface and not from the 
bond. 

It seemed fairly clear that the most promising 
procedure by which to overcome the trouble would be 
to use a steel shell having the same coefficient of 
expansion and contraction as the white metal, if 
possible. 

Laboratory tests seemed to prove the great possi- 
bilities of additions of cadmium, and one or two impor- 
tant users were already testing it on his recom- 
mendation. 

Mr. R. Chadwick said the problem really concerned 
the behaviour of the alloy composing the bearing 
under a small amount of cold work, for in its early 
life the bearing was subjected to battering involving 
surface deformation until it took up the contour of 
the shaft. A direct investigation of the effect of cold 
work on some of the alloys might, therefore, have 
yielded informative results. 

Part I of the investigation dealt almost exclusively 
with material in the cast condition, and he was sur- 
prised to find the authors talking of viscous flow, and 


working. Most of the alloys under consideration 
could be extruded ; some could be cold rolled. After 
such treatment ductility would be increased, and the 
tendency to cracking reduced. 


MacNaughtan’s arguments in favour of fatigue stress 
as a source of cracking gave a primd fucie case for 
considering that cause as important, pointed out that 
conditions in bearings were very complex ; there were 
not only alternating stresses on the linings, but alter- 
nating stresses which might vary very greatly in the 
mean value of the cycle of stress ; there were shock 
stresses, and also steadily applied prolonged stresses. 
Discussing how the steadily applied stresses might 
contribute to the failure of bearings, he said that 
stresses due to the flow of oil were of that type ; the 
figure of 90 lb. per square inch had been mentioned 
tentatively, but even that stress might be important 
at high temperatures in connection with a low 
melting point material, such as tin and its alloys. 
But perhaps the most important factor imposing 
stress on the bearings was the contraction stress 
between the tin and the shell, which stress might be 
very high. It followed that under many conditions in 
service the bearing might be subjected to what might 
be called creep stresses, and therefore creep pheno- 
mena might enter into the failure of the lining. From 
that point of view it would be important to study 
further the type of crack formed, and particularly its 
beginnings, and he ventured to suggest that the 
subject had not been properly investigated. If creep 
stresses were causing cracking, the most probable 
seats of the cracks were the grain boundaries within 
the matrix itself, and a new and difficult technique 
was necessary to reveal the matrix structure. Present 
evidence was far from conclusive. 
figuration and the falling out of the metal were rather 
characteristic of the type of cracking that occurred 
with creep stress. Under the action of prolonged 
stresses it was conceivable that alloys would crack with 
very low elongations, and his own work on the 
elimination of creep cracks began with elongations 
as low as 4 per cent. Hence, although fatigue action 
was important, possible failure by prolonged action 
of a relatively steady stress might be included in the 
authors’ investigation. Quite likely the remedy for 
fatigue cracks would be the remedy for creep cracks. 
Alloying was important, as well as the provision of 
some sort of scaffolding, such as the copper-tin con- 
stituent ; but if failure were by creep the different 
alloying metals would have different effects on creep 
and fatigue, and an investigation confined to fatigue 
might just fail to reveal the correct alloying element. 


ordinary tensile and Brinell tests were not a sufficient 
guide to the behaviour of tin alloys when subjected 
to prolonged creep stresses ; quite a wrong impression 
might be gained of the creep strength on the basis of 
short-time tensile or Brinell tests. A series of creep 
tests on tin alloys was in hand at Birmingham. 


that whilst main crank shaft bearings in aero engines 
rarely failed, the tendencies to increase revolutions 
and compression ratios had resulted in a long proces- 
sion of big end failures. 
MacNaughtan’s mention of the “superior merits 
of tin-base alloys, particularly at elevated tem- 
peratures,” he suggested that the temperatures at 
which tin-rich bearings would operate satisfactorily 
would be better described as ‘‘ moderately raised 


fully crystallised condition, which was very different 
from the cold-worked condition in soft alloys, in 
which true viscous flow might occur under low loads. 
In Alloy I in the cast condition he could detect no 
creep after two days under a tensile load of 1 ton per 
square inch, 7.e., the creep rate was less than 2 x 10-7, 
whilst after 80 per cent. cold reduction it had shown 
an elongation of 5 per cent. per hour, representing a 
creep rate of 10-* under the same load. The word 
“creep” should be reserved for such deformation 
under small loads, whilst deformation under high 
loads might more properly be referred to as “‘ flow,” 
and the deformation as “ plastic.” 
After referring to some of his own tests which 
indicated the superiority of direct creep measure- 
ments over indirect indentation methods, and 
emphasising the importance of the rate of testing, he 
discussed the effects of additions of cadmium. In 
the pounding tests the addition of cadmium to Alloy II 
had suppressed the cuboids of antimony solid solution, 
and the alloy obtained, although harder and less 
ductile, yet had withstood pounding to an increased 
extent. He personally had found that on commencing 
to cold roll Alloy II cracking had begun on the edges 
of cuboid inclusions. Quite small cadmium additions 
suppressed the cuboids and improved the cold rolling 
properties. A correct and smaller cadmium addition, 
he suggested, might have enabled the alloy to be cold 
rolled without cracking. He also asked if the authors 
had investigated the effects of other proportions of 
cadmium, nickel and magnesium, because the addi- 
tions made seemed to be astonishingly large. Mag- 
nesium especially was in many alloys very potent, 
and he personally would have tried additions of about 
0-01 per cent. 
As to a suggestion that loss of ductility due to 
hardening by cold working might be counterbalanced 
by subsequent annealing, Mr. Chadwick suggested 
that the ductility would be rather increased by cold 


Professor D. Hanson, whilst agreeing that Mr. 


“ Crazy-paving ” 


Professor Hanson said he had data showing that 


Mr. H. Sutton (Royal Aircraft Establishment) said 


With reference to Mr. 








very cautiously, as the range of operating tempera- 
tures was narrow. From practical experience it 
would appear that the strength of the layer of white 
metal, from the point of view of resistance to deforma- 
tion and displacement under working conditions, 
was greatest when the layer was very thin. The 
best results were obtained when the bearing shell 
or backing was sufficiently strong to bear the highest 
working loads without flexing appreciably. Flexing 
of the shell had been the cause of much of the trouble 
with big end bearings. 

The influence of carbon particles in the oil appeared 
worthy of attention. The working surface of a well- 
used white metal big end frequently looked like a 
piece of fine-ground stone. It would appear that 
particles of carbon were worked into the surface 
of the metal. White metal bearings could operate 
comfortably with relatively dirty oil. It would 
appear that valve lubrication in aero engines was a 
function of the carbon deposited by the exhaust 
gases, and it would seem that success in internal 
combustion engines had been due in no small measure 
to the amount of carbon floating about in the exhaust 
gases, which, adhering to the surfaces, lubricated them 
appreciably. Finally, Mr. Sutton suggested that 
an alloy containing 0-6 per cent. nickel might have 
been included in the list of alloys tested. Much 
practical experience had been gained with such an 
alloy. 

Mr. A. H. Mundey said he had never been entirely 
happy in attributing the trouble experienced to the 
hard iron-tin compound at the junction of the white 
metal and the liner. He had seen it withstand 
extraordinarily difficult stresses without breaking ; 
in all probability it was a convenient whipping boy, 
and was not really guilty. 

Although it was possible to obtain substitutes 
for tin-base bearing metals which would have certain 
high properties in general service, Mr. Mundey 
pleaded for sympathetic consideration for the man 
who had to make a bearing under adverse circum- 
stances ; a man who had to run a new bearing when 
at sea, or in a field workshop, must have something 
which was easy to work, and which he was certain 
would give good service. With substitutes so far 
proposed, it was not always possible to secure good 
adhesion, and a good and reliable bearing straight 
away. 

Mr. H. L. Evans, who had been concerned with 
the development of certain cadmium-base bearing 
alloys, said that in the earlier stages of the work he 
had become familiar with the peculiar cracking 
mentioned by the authors; fortunately, it had 
become less frequent, but he endorsed the authors’ 
view that contraction stresses were mainly responsible. 
In metalling semi-cylindrical bearing shells, a 
measure of the degree of contraction was obtained 
by the resultant ‘“‘ pinch ” across the horns of the 
shell. Prolonged annealing, at a temperature at 
which the metal possessed a fair degree of plastic 
flow, considerably relieved the pinch and resulted 
in much greater freedom from fatigue cracking in 
service. Although the annealing might not entirely 
eliminate the stresses, it tended to dissipate them 
from regions where unavoidably unequal cooling 
had caused them to be localised. Localised stresses 
were important in other ways in the production of 
fatigue cracks; in his experience the location and 
direction of the cracks were related intimately to 
the structure, though he agreed with the authors 
that they started at the surface and not at the bond. 
It would seem that fatigue stresses in such a material, 
with constituents of widely differing properties, 
must necessarily be influenced by the size, shape, and 
distribution of the hard constituent particles, thus 
giving local concentration of stress. If the particles 
were extremely fine, the metal approximated too 
closely to a homogeneous material to discharge 
effectively its diverse functions ; but short of that 
state it would appear desirable to have the hard 
constituent particles as small, as rounded, and as 
uniformly dispersed as possible. 

With regard to Mr. MacNaughtan’s statement 
that cadmium-base bearing alloys presented much 
greater difficulties than tin-base alloys in casting 
on steel or bronze liners, Mr. Evans assured him 
that the trouble had been eradicated by the 
development of suitable bonding alloys. The shear- 
of-bond test, as described by Sir Thomas Stanton, 
gave very consistent values on a cadmium-base 
alloy, and recent National Physical Laboratory 
tests on two specimens submitted showed figures 
of 6-66 and 5-93 tons per square inch, which 
were much greater than might be obtained with 
tin-base alloys. He exhibited specimens of shell 
metalled in the same alloy which had withstood the 
Stanton rolling fatigue test at the N.P.L. Both 
shells had withstood 15 million reversals of stress at 
18-9 tons per square inch at 140 deg. Cent.; in neither 
case could the cadmium alloy be detached from the 
steel disc. 

Mr. R. W. Bailey (Metropolitan-Vickers Electrical 
Company), referring to the point that the cracking 
of connecting-rods was often found directly under 
the rod, where the stress was small, suggested that 
possibly there were factors which contributed to that 
cracking even where there was compressive stress. 
Referring to the paper on indentation tests, he said 
the subject of the flow or creep of bearing metals 








subsequently of creep. The cast alloys must be in a 


temperatures.” 


The tin-rich alloys must be treated 
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of high operating temperatures. The results of the 
indentation tests were of interest, particularly if 
they could be correlated with creep as it was more 
commonly understood. The cone test lent itself 
to that purpose. 

It was intimated that the authors’ replies will 
be submitted in writing. 

The only other paper presented on Tuesday was 
one on ‘Some Properties of Tin Containing Small 
Amounts of Silver, Iron, Nickel, or Copper,” by 
Professor Hanson, Mr. Sandford, and Mr. Stevens. 
The official résumé runs as follows. 


TIN CONTAINING SMALL AMOUNTS OF SILVER, IRON, 
NICKEL, OR COPPER. 


The tin-rich ends of the silver-tin, nickel-tin, and copper- 
tin equilibrium diagrams have been investigated. With the 
first, the eutectic occurs at 3-5 per cent. of silver, at 221-3 deg. 
Cent.; with the second at 0-18 per cent. of nickel at a tempera- 
ture which does not vary appreciably from the melting point 
of pure tin; with the last, between 0-70 and 0-75 per cent. of 
7 at 226:9 deg. Cent. The solid solubility of silver in tin 
is shown to be approximately 0-02 per cent. at room tempera- 
ture, increasing to 0-06 per cent. at 210 deg. Cent. The solid 
solubility of nickel is less than 0-005 per cent., and that of 
copper less than 0-01 per cent. at 220 deg. Cent. 

The method of making additions to tin is discussed, and it is 
shown that no particular difficulties are met with in the case 
of silver, iron, copper, and nickel. 

The influence of additions of these metals on the tensile 


strength of tin is discussed. A great inerease produced by 
quenching silver-tin alloys is not permanent at room tempera- 
ture, whilst with the other three alloys quenching has no effect. 
Additions of iron above 0-4 per cent. are without effect, although 
up to this te eg aa an increase of 40 per cent. in the tensile 
strength is found. 

Nickel up to 0-3 per cent. produces an increase up to 2-1 tons 
per square inch, but further additions have no influence. Copper 
be ied 2 per cent. greatly increases the tensile strength after all 

eat treat ts investigated 

Silver is shown to refine the grain of tin, but not to prevent 
grain growth at high temperatures. The addition of iron above 
0-05 per cent., or of nickel above 0-06 per cent., prevents such 
grain growth, although below these compositions germination 
takes place; 0-35 per cent. and more of copper prevents 
recrystallisation of cold-rolled tin at room temperature, but 
annealing at temperatures from 110 deg. Cent. upwards produces 
larger grains than in alloys of slightly lower copper content. 





There was no time for discussion, but Mr. H. H. A. 
Greer thanked the Tin Research Association for 
having promoted the work described. 

On Tuesday the members and their ladies were 
entertained to luncheon at the Midland Hotel, and 
subsequently parties visited the works of the 
Broughton Copper Company, Ltd., Metropolitan- 
Vickers Electrical Company, Ltd., W. T. Glover, 
and Co., Ltd., Mather and Platt, Ltd., and the British 
Cotton Industry Research Laboratory. 





(To be continued.) 





The Nanking-Pukow Train Ferry. 


TNTIL October 22nd of last year the important 

) line of railway running from Pekmg—or Peiping, 
as it is now usually called—to Shanghai was inter- 
rupted by a break at the Yangtse River between 
Pukow on the left bank and Nanking on the right. 
The river at this point is about a mile wide and has a 
daily tidal variation of level of from lft. to 3ft. and a 
maximum variation over the year of as much as 25ft. 
On the date mentioned the gap was filled in by 
means of @ train ferry steamer, the “ Changkiang,” 
operating between two jetties, as indicated on the 
accompanying sketch map. The foundations were 
constructed and the steel work of the jetties was erected 


Richardson, Ltd., under the supervision of Sir J. H. 
Biles and Co., who acted as consulting naval archi- 
tects and engineers and who co-operated with Sir 
Alexander Gibb and Partners in the design of the 
embarking and disembarking arrangements. A 0-8-0 
tank engine was constructed under the supervision 
of Messrs. Sandberg by the Hunslet Engine Com- 
pany, Ltd., of Leeds, specially for operating the 
trains using the ferry. This engine crosses the river 
with the trains and performs the shunting move- 
ments on both banks. 

The work had to be specially expedited to meet 
the wishes of the Chinese Government and to allow 








the outermost, is flared out from 20ft. to 44ft. and 
carries three branching lines of track, whereby a train 
can be shunted in sections on to the three tracks on 
the ferry steamer’s deck. The shore end of the fourth 
span is hinged to brackets mounted on a reinforced 
concrete abutment, while its outer end is pin jointed 
to the inner end of the next or No. 3 span. The third 
and second and the second and first spans are simi- 
larly connected by pin joints. The connecting pins 
are in each case coupled by a pair of long vertical links 
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ROUTE OF THE FERRY STEAMER 


to a large nut within which a screw works. These 
screws depend from steel towers erected on piers rising 
from the river bed and can be rotated by motors and 
gearing on the top bracing members of the towers. 
At each tower the two nuts are tied together by a 
lattice structure carrying rollers which bear against 
guides running vertically up the inner faces of the 
tower legs. By these means the fourth, third, and 
second spans can be adjusted simultaneously to a 
uniform gradient of anything between 1 in 37-5 up 
to 1 in 37-5 down. At the same time the first span is 
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THE APPROACH SPANS LOOKING TOWARDS RIVER 


by the Chinese Government Railways, who were 
responsible for the general plan. With this exception, 
however, the whole of the work involved in carrying 
out the scheme was entrusted to British firms by 
the Chinese Government Purchasing Commission, to 
whom Sir Alexander Gibb and Partners acted as 
consulting engineers. The steel work for the jetties 
was rolled and fabricated at Middlesbrough by 
Dorman, Long and Co., Ltd., the operating machinery 
for adjusting the gradient of the approach spans to 
suit the river level being supplied by Thomas Broad- 
bent and Sons, Ltd., of Huddersfield. The train ferry 
steamer was built by Swan, Hunter and Wigham 
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THE APPROACH 


erection to be completed before the flood season. 
The first shipment of steelwork took place on 
January 7th, 1933, and by the beginning of October 
in the same year the bridges and jetties were erected 
and ready for use. 


THE BripcGet APPROACHES. 


The bridge approaches are identical on the two sides 
of the river. Each consists of four spans, three of 
154ft. and one of 152ft., arranged in a line inclined in 
the downstream direction. A single line of railway is 
carried by spans Nos. 4, 3, and 2, which measure 20ft. 





from centre to centre of their trusses. Span No. I, 








SPANS FROM DECK OF FERRY STEAMER 


raised or lowered through equal amounts at both 
ends, it being deemed desirable in the interests of 
safety that at all settings of the other spans the first 
span should be horizontal. A total vertical move- 
ment of 25ft. can in this way be given to the first 
span. From the end of the first span an adjustable 
apron carries the rails across on to the bow of the 
ferry steamer. This apron is designed to take up any 
change of level of the ferry steamer which may occur 
during loading or unloading. It may be raised or 
lowered to any inclination between 1 in 30 up and 
1 in 30 down. When resting on the bow of the 
steamer the apron engages with a heavy cast steel 
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guide which maintains the position of the steamer 
relatively to the apron. The apron is hinged at its 
shore end to brackets on one of the cross girders of 
the first span. It has a length of about 52ft. Its 
support and movement relatively to the first span are 
obtained from rope purchases connecting points near 
the middle of its length with winding drums. These 
drums and the electric motor operating them are 
mounted on the travelling lattice work frame, which, 
as already noted, runs on vertical guides on the inside 
faces of the tower legs and which carries the nuts by 
means of which the span is raised and lowered. By 
this arrangement the apron is made to follow the 
vertical movement of span No. 1, without altering its 
initial inclination thereto, while at any level of the 
span the inclination of the apron may be adjusted by 
means of the rope purchases to any desired amount 
within the limits named above. Hinged and sliding 
rail joints connect the railway tracks on the apron 
with those on the steamer. 


THE TRAIN FERRY STEAMER. 

The * Changkiang ”’ is a twin-screw steamer which 
was built and engined at the Neptune Works of Swan, 
Hunter and Wigham Richardson, Ltd. She has a 
length of about 372ft. overall and an extreme width 
of 58ft. Gin. and is designed to carry a total live load 
of about 1200 tons and a total deadweight of 1550 tons. 
On the upper deck there are three clear lengths of 
car track, each 300ft. long and each capable of 
accommodating seven wagons or coaches. The 
vehicles are shipped and unshipped at the forward 
end. The shunting locomotive by which the vehicles 
are moved off and on to the steamer is carried at the 
after end of the upper deck on a steam-driven traverser 
by means of which it can be moved horizontally 
across the deck to operate on any of the three tracks. 
Substantial buffers are provided aft of the traverser 
in line with each set of rails. 





To facilitate berthing a bow rudder with inde- 
pendent steering gear is provided in addition to the 
after steering equipment. The propelling machinery 
is situated amidships, the casings being arranged at 
the sides of the upper deck in order to leave a clear 
space for the railway tracks. Between the two 
boilers a coal bunker is provided. The hull is very 
completely sub-divided by means of water-tight bulk- 
heads extending to the upper deck. Feed water is 
carried in a cellular double-bottom tank under the 
engines and water ballast in the forward and after 
peaks. In addition, there are trimming tanks forward 
and aft and heeling tanks on the port and starboard 
sides. Wooden fenders are fitted at the level of the 
upper deck and extend rcund the bow and stern. 

The navigating bridge is situated at a level giving 
an unobstructed view above the trains and reaches 
across the full width of the ship. Day and night 
accommodation for the captain is provided on the 
bridge. The officers’, engineers’, and crew’s quarters 
are situated on a lower deck aft of the engine-room. 
On the same deck forward a shelter is provided for 
passengers. The deck machinery includes Wilson- 
Pirrie steam steering gears forward and aft, both the 
gears being controlled by telemotor from the navi- 
gating bridge. Two steam capstans are arranged 
forward and two warping capstans aft. Flood-lighting 
is provided on the car deck and steam heating through- 
out the living accommodation. 

The propelling machinery consists of two three- 
cylinder, triple-expansion, surface condensing engines 
supplied by steam from two single-ended Scotch 
boilers operating under the Howden forced draught 
system. The boilers are situated in separate stoke- 
holds and have independent uptakes and funnels. 

On pages 252 and 254 drawings of the approach 
spans and of the ferry steamer will be found, while 
herewith and on page 260 we reproduce photographs 
illustrating the steamer and the spans. 
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T the Aberdeen meeting of the British Association 
£1 there was a good attendance in Section G (Engi- 
neering) on Thursday morning, September 6th, to 
hear the presidential address by Professor F. G. Baily, 
an account of which was begun in our last issue and 
is concluded in this. 


ScorrisH HyDRO-ELECTRIC STATION. 


Following the presidential address, Mr. W. T. 
Halcrow presented a paper on “ Scottish Hydro- 
electric Stations,” which had a very close relationship 
to it. 

The author pointed out that the development of 
water power on a considerable scale in the British 
Isles was the result of the Report of a Committee 
which was appointed by the Government in 1918 
“to examine and report upon the water power 
resources of the United Kingdom and the extent to 
which they could be made available for industrial 
purposes.”” That Committee undertook a compre- 
hensive survey of the question and published its final 
Report in 1921. The information collected by the 
Committee showed that the following figures for 
aggregate power, which were published in its report, 
will be considerably exceeded :—- 


kW. 
Scotland 217,965 
Treland a eee 113,000 
England and Wales . . 56,340 
Total .. 387,305 


As a result of the publicity given by the Water 
Power Resources Committee’s report to the possi- 
bility of water power development, no fewer than four 
schemes described in the report were the subject of 
Bills in Parliament between 1921 and 1923. The 
constitution in 1926 by Act of Parliament of the 
Central Electricity Board to organise the centralisa- 
tion of power-producing plants and to develop a con- 
necting network of high-tension Jines throughout the 
country, popularly known as the “Grid,” further 
accelerated the development of certain water power 
schemes by bringing them within the bounds of 
economic development for general purposes. The 
Galloway scheme was a typical case. In that instance 
almost the whole output will be exported through the 
grid to Central Scotland and North-West England, 
as the development could not have been justified on 
purely local considerations and requirements. 

The following table, presented by the author, 
summarises the principal developments in Scotland 
in operation or proposed :— 


In Operation or Under Construction. 


kW. kW. 
PORES 3. 3s 5,000 
Kinlochleven 22,000 
Clyde Valley 10,000 
Loch Luichart 1,200 
Lochaber scheme 80,000 
Grampian scheme 30,000 
Galloway scheme 21,500 





169,700 


Association. 


if. 


241, September 7th). 





Proposed, 
Glen Affric 59,000 
Loch Quoich Wee te 41,600 
Grampian scheme os). tec) aioe 
Smaller schemes, including Loch Shin 
and Loch Awe... 45,000 
——— 155,600 
Total 325,300 


Continuing, Mr. Halcrow said :— 

The principal topographical features of Scotland are ranges 
of mountains 3000ft. to over 4000ft. high, lying to the north, 
centre, and west, with undulating country in the eastern and 
southern sections. The prevailing winds are from the south- 
west, bringing moisture-laden clouds from the Atlantic, which 
produce a general average rainfall on the highlands of about 
80in. per annum with a maximum of 164in. on top of Ben Nevis. 
In the Highlands there exist a large number of lochs up to 1200ft. 
above sea level, most of which can be readily adapted as storage 
reservoirs, and this fact, coupled with the suitability of topo- 
graphical features and the high average annual rainfall, makes 
this part of the country eminently suitable for the development 
of water power. 

There are three main types of water power developments in 
Scotland. 

(1) Those with a fully regulated flow from the catchment 
area, giving a continuous output at 90 to 100 per cent. load 
factor and generally supplying power to a factory employing 
electro-metallurgical or other continuous process. 

(2) Those with a fully regulated flow, but working on much 
lower load factor and used for supplying power for general 
purposes. 

(3) Those with a partially regulated flow and having little 
or no storage. The load factor is usually very low owing to 
the wide fluctuations in the quantity of water available from 
day to day or week to week. 


Three examples of the first type are the stations at Foyers, 
Kinlochleven, and Lochaber, all of which belong to the British 
Aluminium Company, Ltd., and are used entirely for the pro- 
duction of aluminium. The station at Foyers is on the east 
shore of Loch Ness, and was constructed in 1894. By harnessing 
the falls of Foyers 5000 kW (continuous) are obtained. 

The Kinlochleven scheme was constructed in 1905-1909 and 
has an output of 20,000 kW. The main feature of the scheme is 
a large concrete dam, 3112ft. in length, situated 1000ft. above 
sea level, which impounds water in a reservoir 7 miles long by 
4 mile wide. From the dam water is conveyed in a reinforced 
concrete conduit to the top of the pipe line, which is 1} miles 
long, consisting of six pipes, each 39in. in diameter, which con- 
nect with the power-house. There are eleven sets of turbines and 
generators, each having an output of 2000 kW. 

The Lochaber scheme is being constructed in three stages, 
the second of which was completed this year. The first stage 
comprises a tunnel 15 miles long and 15ft. in diameter, which 
follows roughly the contours of the Ben Nevis range and conveys 
the water of Loch Treig, the principal reservoir (800ft. above sea 
level), to the top of the pipe line. The pipe line in turn connects 
the tunnel to the power-house, whence the water flows through a 
long tail-race which joins the river Lochy at sea level. For the 
first stage the power-house contains five units, each developing 
10,000 H.P. and consisting of a single-runner Pelton wheel 
driving two D.C. generators. The second stage comprises a dam 
which has recently been built across the river Speam, which flows 
out of Loch Laggan to divert the waters of that river to Loch 
Treig through a tunnel 2} miles long. The third stage comprises 
a dam to be built across the river Spey, which will divert the 
flood waters of that river to Loch Laggan. The total scheme, 
when complete, will have a catchment area of 303 square miles 
and the installed plant at the power-house will consist of thirteen 
units of 10,000 H.P. each. 

Examples of the second type of water power station are those 
proposed for the Glen Affric scheme, the Grampian Electricity 
Supply Company’s installation, and the Loch Luichart station. 
Installations such as these, where the flow is fully regulated and 
the station is designed to work on, say, a 50 per cent. load factor, 





are not as economical to construct as the first type on account 
of the lower load factor. In 1929 a Bill was promoted to develop 
water power available in the Glen Affric district of Inverness- 
shire. It was estimated that 59,000 kW of continuous output 
could be produced, and as, apart from the possible attraction 
of electro-chemical or electro-metallurgical developments to the 
district through the availability of cheap power, it was not 
possible for this large amount to be absorbed locally within a 
reasonable period of the completion of the scheme, it was pro- 
pone to find an immediate output by way of a transmission 
ine connection to the grid in Central Scotland, where the power 
could be utilised. The opposition to the Bill, which was 
eventually rejected by a Committee of the House of Lords, was 
conducted in the later stages almost entirely by local authorities 
and similar bodies, apparently on the ground principally that 
the natural resources of the district were being exploited to the 
prejudice of local requirements and interests. It was not 
apparently appreciated that there was a definite obligation on 
the promoters to meet all local demands in accordance with the 
Electricity Supply Acts. 

The Grampian Electricity Supply Company was authorised 
by Act of Parliament in 1922 to supply electricity for all pur- 
poses over an area of 4214 square miles of Central Scotland. 
This area was increased in 1932 to a total of approximately 
9700 square miles when powers to supply were granted over an 
additional area immediately to the north, comprising, with the 
exclusion of certain burghs, the counties of Kincardine, Aber- 
deen, Banff, Moray and Nairn, and parts of the counties of 
Inverness and Ross and Cromarty. In 1927 work was com- 
menced on the Loch Ericht section of the scheme with a power 
station situated on the shore of Loch Rannoch. This station 
operated on a head of 500ft., obtaining water from the Ericht 
catcbment area of 77 square miles. The present installed 
capacity of the power-house is 44,000 H.P., whieh, when the 
additional flow of water becomes available hy the incorporation 
of a further catchment area east of Loch Ericht, will be increased 
to 66,000 H.P. The second stage comprises a station on the 
river Tummel, 6} miles below Loch Rannoch, giving an available 
head of 175ft. with an installed capacity of 44,000 H.P. Under 
the Act mentioned above the company has powers to construct 
two further power-houses, one on Bronar Water and the other 
near the junction of the Bruar Water with the river Garry. The 
Rannoch power station has been in operation since November, 
1930, and the Tummel power station since November, 1932, and 
are giving excellent service. A small scheme completed in 1928 
at Loch Luichart produces about 1200 kW for the various towns 
and villages in the eastern part of Ross-shire. 

For the third type of station good examples of economical 
development are found at Bonnington oan Stonebyres, two 
stations belonging to the Clyde Valley Electric Power Company. 
The waters of the river Clyde are diverted to each of the stations 
by means of regulating weirs equipped with automatic flood 
gates. The stations are iia to work in conjunction with 
steam stations, the installed plant at Bonnington being 9840 kW 
and at Stonebyres 5680 kW. 

A further series of important stations, known as the Galloway 
scheme, is at present under construction. The available power 
of about 21,500 kW (continuous) is being developed at five 
stations on the river Dee, and is intended primarily to meet 
peak load conditions up to 100,000 kW in the “grid.” The 
water power plant to be installed in this scheme will therefore 
be one of the largest in Scotland, but the output of energy will 
be considerably less than from either the Lochaber or Gram- 
pian schemes. The load factor being low, the development cost 
per kW generated may be expected to be higher than that of the 
other Scottish schemes. 


The continuous output of the schemes described 
above, and those schemes which had been planned 
but which so far had not received parliamentary 
sanction, was estimated at about 325,000 kW, from 
which it would be seen that detailed studies of the 
various districts had proved, said Mr. Halcrow, that 
the potential water power resources of Scotland were 
considerably greater than those indicated by the pre- 
liminary investigations undertaken by the Water 
Power Resources Committee. 


DISCUSSION. 


Professor Sir Thomas Hudson Beare said he was 
interested in the paper as a civil engineer, and also 
because he had visited all the plants mentioned by 
the author. Having done so, he could not fail to 
admire the wonderful skill that had been displayed 
in the design and execution of them from the civil 
engineering point of view. It had been alleged in 
certain quarters that such works destroyed the 
picturesque amenities of the countryside, especially 
when the water level in the reservoirs fell; so far 
as Scotland was concerned, there was always a good 
rainfall, so that that was not likely to happen very 
often. Although the author had mentioned the life of 
the civil engineering works as being from 100 to 150 
years, it seemed to him they were more likely to last 
1000 years. 

Captain W. N. McClean referred to the question of 
recording the water power available in this country, 
and contrasted our lack of method in this connection 
with the precise methods adopted in Switzerland. 
He expressed the view that a careful survey of the 
water power available in this country is very neces- 
sary, together with continual records throughout 
the year of storage and run off. Another matter for 
consideration was the effect upon the amenities of 
the district following the use of water power. In the 
case of the Kinlochleven water power scheme, no 
compensation water was allowed for, the matter 
being dealt with by the owners who happened to be 
there at the time. In his view, however, the ques- 
tion of compensation water was a national one, and 
had an important effect in regard to amenities when 
dealt with in a haphazard manner. The eventual 
effects of water power schemes could not be judged 
fairly without accurate knowledge of the water that 
was there, and for that reason he regarded the whole 
problem as a national one. 

Professor W. Blackadder spoke with regard to 
experiments on models in connection with water 
power schemes and asked for information as to the 
manner in which it had been found that the actual 
works results coincide with the results of investiga- 
tions on models. He totally disagreed with the view 
that hydro-electric works destroy the amenities of 
the countryside. The works at Rannock he regarded 
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as magnificent ; they improved the countryside rather 
than spoiled it. 

The President said it was very difficult to assign a 
definite period for the repayment of the capital on the 
civil engineering works of such schemes if the period 
was to coincide approximately with the life of the 


works. Speaking generally, it seemed that unless 
there was some catastrophe they would last for ever, 
but perhaps that matter ought to be regarded not so 
much as the period in which the works could be written 
off within their life-time, but as to what was likely 
to happen in, say, 100 years’ time, and whether 
conditions would have changed by then in such a 
manner as to render the works obsolete and unneces- 
sary. The point for consideration was whether 
that class of works would in 100 years’ time be com- 
pletely outclassed by something else. Of course, 
nobody could see so far ahead, and therefore it was 
necessary to be careful not to land the industry 
with a load of expense which would have to be put on 
one side before the works had come to the end of 
their useful life. 

Mr. Halcrow, replying to the discussion, said that 
although a great deal was heard of the need for pre- 
serving the beauties of the Highlands, very little 
damage had been done to them so far by hydro- 
electric schemes. The question of amenities must be 
looked at from a broad point of view, and regard had 
to the benefits which accrued. Water power schemes 
led to the establishment of new industries and em- 
ployment, and all that really amounted to saying that 
they had brought wealth into the wild parts of Scot- 
land. The avoidance of cracks in dams, mentioned 
by Sir Thomas Hudson Beare, was always a problem, 
but he was not quite so certain that the problem had 
been overcome even yet. Moreover, it was closely 
associated with the qualities of modern cement, a 
matter which had become very important. In the 
case of the Laggan dam, now being completed, a 
number of thermometers had been inserted, and 
temperatures up to 115 deg. Fah. had been registered 
during the setting of the cement, but several months 
later it had only dropped to 90 deg. That was being 
watched, and he hoped to publish the results later. 
It was also ho to obtain some similar informa- 
tion with regard to the Galloway scheme, but he felt 
that it was almost impossible entirely to prevent 


cracks due to shrinkage on cooling out of the concrete 
under present conditions. It was hoped, however, 
that the problem would be solved by the discovery of 
some alternative cement, or, as he had suggested on a 
previous occasion elsewhere, by the adoption of a 
scheme of building dams with pre-cast concrete 
blocks. 

He agreed with Captain McClean as to the neces- 
sity for accurately gauging our rivers, and work in 
that connection was being carried out by the B.A. 
Committee which was appointed at York two years 
ago. As to the correlation of actual results with model 
results, in the case of the Ben Nevis scheme he believed 
those concerned were fairly well satisfied with the 
results, although it was extremely difficult to repro- 
duce actual results under model conditions. The 
difficulty was to carry out tests once a works had 
been got going, but he would bear the point in mind, 
and, as a matter of fact, some of his resident engineers 
had been asked to prepare a paper for the Institution 
of Civil Engineers when the opportunity might be 
taken to give some information on that point. 

The period usually adopted for repayment of capital 
on civil engineering works was seventy-five years, 
and the figure mentioned in the paper was one merely 
for purposes of comparison in a general way. The 
bursting of the Dolgarrog dam had caused consider- 
able comment, but the average loss of life through 
the bursting of dams in this country was one per 
annum. 

The only other paper read in Section G on Thursday 
morning was one by Mr. F. 8. Anderson on “‘ Granite 
and Granite Quarrying.” It was really intended 
as @ preliminary to the visit paid to the Rubislaw 
Quarry in the afternoon. It was pointed out that 
nowhere in the whole of Great Britain is there such a 
large granite area as in north-east Scotland, and that 
Aberdeen has been regarded as the chief centre of 
the granite trade in this country for over two cen- 
turies. Systematic quarrying was first started in this 
area about 1720, but until the end of the eighteenth 
century the methods of quarrying and hewing the 
rock were very crude indeed. In Aberdeenshire 
quarries, the quality of the rock improves with the 
depth and the best rock is found in masses separated 
from each other by bars of inferior material. 





(To be continued.) 








The Droitwich Transmitting Station. 


—_—_—__-.———_— 


OR various reasons the design of the Droitwich dual- 

programme transmitting station of the British 
Broadcasting Corporation differs widely from that of the 
four medium-wave regional stations built during the past 
five years at Brookmans Park, Moorside Edge, Wester- 
glen, and Washford Cross. The new long-wave transmitter 
supplies 150 kilowatts to the aerial or at least three times 
the power of any station previously built by the B.B.C., 
and to make reproduction comparable with that obtain- 
able on medium wave lengths, special attention had to 
be paid to the design of the transmitter and its aerial 
circuits. In addition to the long-wave transmitter, the 





long-wave transmitter is normally obtained from mercury 
are steel tank rectifiers instead of from motor generators ; 
(4) the switchgear controlling the various power supplies 
to both transmitters can be operated automatically from 
the control table in the transmitter hall ; (5) the physical 
height of the 150-kW transmitter units has made it con- 
venient for the transmitter hall to be built with a gallery, 
and the units are built through its floor ; (6) an important 
unit has been introduced between the output of the trans- 
mitter and the feeder lines to overcome the difficulty in 
obtaining a good response at the high audible frequencies 
on the long wave length; and (7) the masts are 700ft. in 


The power-house equipment consists of four 750 brake 
horse-power, six-cylinder, English Electric oil engine 
generating sets, as shown in Fig. 1. The three-phase 
alternators generate 470 kilowatts at 375 r.p.m., giving a 
total output of 1880 kW, but the normal load when both 
transmitters are working at full power is about 1000 kW, 
which can be provided by three of the sets working at 
three-quarter full load. As in previous stations, vibration 
is isolated from the building by mounting the engines 
on a 900-ton reinforced concrete block floating on 
cork. The switchboard in the power-house controls 
the output of all four generating sets, and follows 
standard practice so far as circuit breakers, synchronising 
equipment and metering are concerned. In addition to the 
engine auxiliaries (fuel pumps, water circulating pumps, 
air compressors, &c.), the power-house also contains two 
A.C. to D.C. motor generators for charging the station 
storage battery., which provides current for lighting and 
for the auxiliaries which have to be used when the station 
is not radiating a programme, and when the engines are 
shut down. : 

The design of the station was somewhat complicated 
by the fact that the 150-kW long-wave transmitter requires 
a H.T. supply of about 30 ampéres and 20,000 volts, while 
that for the Midland regional transmitter takes 15 ampéres 
at 11,000 volts. Two mercury arc rectifiers have been 
installed for the former, one acting as a standby, and 
two motor generator sets designed for a maximum 
pressure of 12,000 volts have been provided for the 
Midland regional transmitter. One of the motor generator 
sets is shown in Fig. 2, and one of the rectifiers in Fig. 3. 
The switchgear for the motor generators is arranged so 
that two generators can be run in series for the supply of 
current at 20,000 volts to the long-wave transmitter in the 
case of necessity. The machine-room also contains part 
of the smoothing circuit for the motor generator and 
rectifier H.T. supplies. At the gallery level there is switch- 
gear for controlling the input to the machines and 
rectifiers. 

The transmitter hall differs from that of all other 
B.B.C. stations in that at ground level it houses all the 
motor generators for the two transmitters, with the 
exception of the two high-tension machines described. 
On the long-wave side of the transmitter hall there are 
the filament current machines for the long-wave trans- 
mitter, each of these machines being mounted immediately 
adjacent to the particular unit or valve which it is supply- 
ing. The machines are installed in a safety enclosure, and 
as the filaments of the valves they supply are at a potential 
of 10,000 volts above earth, and may rise to as much as 
20,000 volts during modulation, they are insulated from 
earth. The induction motors driving them are at earth 
potential and the power is transmitted through porcelain 
couplings, the various controls, such as field current 
regulators, being similarly insulated. 

Amongst the machines on the ground floor is a unit 
which has been called a “‘ transducer.”” This unit, which 
is situated in the circuit between the output of the trans- 
mitter and the feeder lines to the aerial transformer house, 
contains high-frequency circuits, the main function of 
which is to reduce attenuation of the higher audio-fre- 
quency side bands, thus enabling the long-wave trans- 
mitter to have a straight line frequency response up to 
approximately 9000 cycles per second. 

On the other side of the transmitter hall the filament 
current generators, grid bias generators, and H.T. gene- 
rators for the early stages of the Midland regional trans- 
mitter are to be found, and the units for the transmitter 
will be installed immediately above them. The grid bias 
machines and H.T. generators for the earlier stages of the 
long-wave transmitter are also on this side of the trans- 
mitter hall. 

All motors driving the various generators in the trans- 
mitter hall are of the induction type, but the larger motors 
driving the high-tension generators are self-starting syn- 





chronous machines. At one end of the transmitting hall, 





Fic. 1—470-KW GENERATING 
— 


station will house the new Midland regional transmitter 
in an open space in the gallery facing the National trans- 
mitting units, and all the auxiliary equipment for the 
regional installation, such as the motor generators and 
switchgear, has already been provided. 

The main points of difference in the design of the 
Droitwich station, as compared with the four regional 
stations mentioned, are as follows :—(1) The power-house 
generates alternating current instead of direct current ; 
(2) series modulation has been employed for the long-wave 





transmitter ; (3) the high-tension supply for the 150-kW 





SET, 


height, the highest previously used by the B.B.C. being 
500ft. 


Sufficient oil is stored in two tanks at the rear of the 
building to enable the station to radiate two programmes 
on full power during normal times for a period of three 
months. At the back of the building there is a cooler for 
the oil engine circulating water and the engine silencer pit. 
Following the practice adopted in other B.B.C. transmit- 
ting stations, the main building is heated by an exhaust 
gas boiler and a separate oil-fired boiler is provided for 
service when the engines are not running. 








FiG 2—H.T. MOTOR GENERATOR 


at ground level, there is a large switchboard carrying the 
contactors of the automatic switchgear for controlling the 
motor generators. 

The Midland regional transmitter is designed for 
an output of 50 kW and is similar to those at Washford 
Cross. The long-wave transmitter consists of five units. The 
first (Unit A) is purely a three-stage low-frequency power 
amplifier, or modulation unit. Its final stage consists of 
four 10 kW water-cooled valves connected in parallel 
and working on 10,000 volts high-tension. Standby valves 
for each stage are provided, and can be brought into circuit 
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immediately by the operation of their respective change- 
over switches. The second unit, B, is a two-stage high- 
frequency power amplifier, driven by a constant-frequenvy 
drive situated elsewhere in the building. The final stage 
of unit B consists of four 15 kW water-cooled power 
transmitting valves, also running with 10,000 volts on 
their anodes. The usual arrangements are provided for 
switching in spare valves without the necessity of handling 
the valves themselves. 

The new Marconi system of series modulation has been 
incorporated in the design of this transmitter. The final 
stages of unit A and unit B are connected in series. Thus, 
the final stage of unit A acts as a speech-controlled 
resistance in series with the high-tension supply to unit B, 
the total voltage across both stages being approximately 
20,000. In the condition of no modulation each has a 
potential of approximately 10,000 volts across it. The 
third and fifth units (C 1 and C 2) of the transmitter are 
the two sections of the final push-pull modulated-high- 
frequency stage.. Each of these units contains three water- 
cooled transmitting valves of a new type, capable of a 
maximum output of 50 kW, one valve in each unit acting 
as aspare. With two 50 kW valves each side of the push- 
pull cireuit, therefore, an output power of 150 kW is 
obtainable without running the valves at their full-load 
rating. 

The unit D contains the tuning circuits for units 1 
and 2 which are situated symmetrically on either side of 
it. On this unit there are various meters showing peak 
modulation, power output to the feeder lines, &c. The 





FiG. 3—VIEW SHOWING H.T. TRANSFORMER, 


output of unit D passes through the “ transducer,’’ men- 
tioned earlier, and thence to the transmission lines con- 
necting the main station building to the aerial-transformer 
house. To prevent danger to life, the doors of these units 
cannot be opened until the high voltage supply has been 
cut off. A view of the tuning circuits of the output stage 
of the National transmitter inside unit D is given in 
Fig. 4. 

The power control table is situated at the east end of 
the transmitter hall facing the two transmitters. On it 
are mounted the essential controls for both transmitters, 
together with meters reproducing the readings of the 
most important meters in the transmitter units. Two 
engineers will sit at this control table, one monitoring the 
National transmitter, and the other the Midland regional 
transmitter. The actual control handles regulate the 
various power supplies through the medium of the auto- 
matic switchgear. Interlock circuits make it impossible 
accidentally to connect two machines to the same load, 
or to make serious mistakes in switching operations. 
Immediately behind the power control table is a switch- 
board, with meters showing the outputs of the various 
motor generators. It is also fitted with manual switch- 
gear controls which can be hand-operated should any of 
the automatic switchgear fail. The aerial circuits are 
situated centrally between the two masts at the foot of 
the vertical down-lead. Two complete sets of aerial 
tuning circuits have been installed in the aerial-transformer 
house, one acting as a standby to the other. 

Situated immediately outside the aerial-transformer 
house is a steel pylon carrying the lightning arresters 
and the termination of the down-lead from the aerial. 
The aerial for the Midland regional transmitter will be 
supported by the north mast, near the foot of which the 
regional aerial-transformer house will be built. 





RECTIFIER AND SWITCHBOARD 





The Droitwich Station is connected to the simultaneous 
broadcasting land-line network by means of buried 
cables to Birmingham. There are two special input 
control rooms, one for the National programme, and the 
other for the regional. These control rooms are situated 
at gallery level immediately adjacent to the transmitter 
hall, and contain, in addition to the line relay switching 
circuits, all the necessary line amplifiers, programme 
meters and similar line-monitoring circuits. The amplifiers 
are mains driven, the H.T. suppiy coming from rectifiers, 
and the L.T. supply from motor generators, through suit- 
able smoothing circuits. 

Finally, the office block of the Droitwich building is 
equipped with offices for the engineer-in-charge and his 
staff, a large mess-room, kitchen, quality checking room, 
an oscillograph room, valve stores and a studio for test 
and emergency use. 

It is hoped that Droitwich will give a satisfactory 
service, under average atmospheric conditions, to nearly 
the whole of the British Isles. It will certainly provide 
a very much stronger signal to the outlying areas than 
has been given by Daventry. It is anticipated that the 
increased strength of the new long-wave transmitter as 
compared with Daventry 5XX will make it possible ulti- 
mately to withdraw the National transmitters at Washford 
Cross, Moorside Edge, and Brookmans Park, but it is not 
intended to close down any of these transmitters for some 
months. 

The rectifiers and their switchboards were supplied 
by The British Thomson-Houston Company, the high- 








tension motor generators, oil engines, and alternators and 
their switchboards by the English Electric Company, the 
transmitter and aerial by Marconi’s Wireless Telegraph 
Company, the motor generators for supplying the 
filament current and their remote control gear by the 
General Electric Company, the cables and condensers 
by British Insulated Cables, Ltd. the iron cored induc- 
tances by Johnson and Phillips, Ltd., the storage battery 
by the Alton Battery Company, the water meters by the 
Electroflo Meter Company, the fuel tanks by the Whessoe 
Foundry and Engineering Company, and the engine 
cooling plant by Ledward and Beckett, Ltd. 








SIXTY YEARS AGO. 





THE death of Sir John Rennie on September 3rd 1874 
following so closely upon that of Sir William Fairbairn 
made us—so we wrote in our issue of September 11th— 
painfully conscious that a race of engineering giants 
was rapidly becoming extinct. Sir John was the second 
of the six children of the great John Rennie and was born 
on February 12th 1794 at, it was believed, Stamford- 
street, Blackfriars-road, London. While his elder brother 
George devoted himself principally to mechanical engineer- 
ing, John gave most of his attention to the civil side. 
Together they assisted their father until his death in 
1821 at the age of sixty. That event left the two sons— 
the one aged twenty-nine and the other twenty-seven— 
with an immense weight of responsibility, for innumerable 
mechanical and civil engineering works had engaged the 
attention of their father almost up to the hour of his 





FiG. 4—INSIDE 





death, and had to be taken over and completed by the 
sons. They had immediately to face a difficult situation 
in the Holland-street factory which fell principally to 
George Rennie to superintend. Their father, himself 
originally a millwright, had displayed a very tolerant 
disposition towards “ the Amicable and Brotherly Society 
of Journeyman Millwrights.” That body had held 
sovereign sway in the factory dictating not only the hours 
of work and rates of pay but even the kinds of tool which 
should be used and other conditions to be observed by 
the employers. To the sons the restrictions imposed by 
the society seemed intolerable and rather than submit 
to them they at one time came near to closing down the 
factory. Other and bolder counsels however prevailed. 
Regardless of threats they engaged a fresh staff of foremen, 
draughtsmen and skilled workers and soon became masters 
in their own establishment. Among the works left 
unfinished by their father the sons inherited the pre- 
liminary designs for the new London Bridge. The draw- 
ings and models were completed and in 1831 the bridge 
conceived in the mind of the father and brought into 
existence by the sons was opened by King William IV. 
John was offered and accepted a knighthood in recog- 
nition of his share in the work. George declined a similar 
honour. Our memoir added some details concerning the 
brothers’ association with the Liverpool and Manchester 
Railway. In 1822 we find it stated that William James, 
the London surveyor who conceived the idea, consulted the 
brothers regarding its construction. James himself 
had surveyed a route for the railway. In 1824 a further 


View ofr “D" UNIT 


survey was made by George Stephenson. The actual 
route approved by Parliament and finally adopted was, 
however, so our memoir stated, surveyed and marked out 
by George and John Rennie. In particular the planning 
of the tunnel beneath Liverpool, the viaduct over the 
Sankey valley, the road over Chat Moss and most of the 
bridges were stated to have been part of the Rennies’ 
plans. Considerable discussion arose when the actual 
construction of the railway was not entrusted to the 
brothers. 








Tue five new “ D.H. 86” four-engined aircraft for the 
Singapore-Brisbane section of the England-Australia air 
route, which is expected to be opened by Qantas Empire 
Airways, Ltd., in December this year, are being fitted with 
Marconi transmitting and receiving equipment to enable 
them to maintain constant wireless contact with the ground 
or with ships and coast stations. They will also carry the 
Marconi “ homing ”’ device, type A.D. 32d, as an aid to 
navigation. The sets with which they are being fitted are 
of a special type,eknown as the A.D. 37c/38b, designed 
particularly for long-distance routes of this nature. Trans- 
mission and reception, by telephony or telegraphy, can 
be carried out on either short or medium wave lengths 
(40-80 m. and 500-1600 m.), an arrangement which enables 
regular communication to be maintained under severe 
atmospheric conditions and over great distances. The 
Marconi. “‘ homing ’’ device is one of the latest aids to air 
navigation, requiring no special ground organisation. It 
enables a pilot to set a direct course towards any suitable 
wireless transmitting station along the route and has 
proved simple and efficient in actual operation on the 
Indian and African air routes. 

















Spr. 14, 1934 


THE ENGINEER 





259 








Railway and Road Matters. 





THe L.M.S. Railway Company has announced that in 
addition to the 117 new locomotives previously ordered 
in its works under the 1935 Locomotive Renewal Pro- 
gramme, it has now decided to place orders for a further 
150 locomotives in completion of next year’s programme. 
All of these engines will be of the 4-6-0 mixed traffic 
type, and 100 will be built by Armstrong Whitworth and 
Co., Ltd., Newcastle, and 50 by the Vulcan Foundry 
Company, Ltd., Newton-le-Willows, Lancs. 


THERE are three stations in Moorgate, all contiguous to 
each other—the original station of the Metropolitan, that 
of the Great Northern and City, and that of the railway 
formerly known as the City and South London, which now 
runs from Camden Town to Kennington. All three stations 
have become the property of the London Passenger Trans- 
port Board and are being so connected by subways and 
escalators that one main booking hall will suffice, and 
ready exchange between the three lines, without coming 
up to the street level, will be possible. 


FoLLowI1nG the Ministry of Transport Order as to motor 
horns not being sounded at night, it is now reported that 
engine drivers on all British railways have been instructed 
not to use the engine whistle during the night unless it is 
absolutely essential so to do. In this relation we may draw 
attention to a paragraph in this column of our issue of 
May llth, in which we pointed out that spe say ty A 
tittle whistling is called for in the rule book and that it is 
possible for some drivers to run all day without being 
actually required by rule to open the whistle. The only 
whistling near towns that is really necessary is at the 
entrance to tunnels and to warn men working on the line. 


Tue Railway Returns for 1933 report that the expendi- 
ture on railway working was reduced from about £125 
millions to £123 millions, a saving of £2,104,987 being 
effected. Maintenance of way and works and of rolling 
stock was reduced by £2,069,371, but as £1,563,475 more 
was transferred to renewal and suspense accounts, the 
expenditure shews a decrease of only £505,896. Locomo- 
tive running expenses fell by £653,301, owing to nearly 
£500,000 being saved in salaries and wages, and less spent 
on locomotive coal. Traffic expenses were down by 
£990,332, mainly under the heading of salaries and wages. 
The operating ratio decreased from 83-68 per cent. in 
1932 to 82-28 per cent. in 1933. 


On last Sunday week, a suburban train was standing 
at a platform in the Gare de |’Est, in Paris, when it was 
crashed into by a locomotive that entered the station with- 
out driver and fireman at a speed of about 40 miles an 
hour. Fortunately, there were few people in the train, 
and the injuries sustained by some of them were not 
serious. The locomotive had previously been taken to 
the La Villette shed, and, on arriving there, the driver 
was asked to haul another locomotive on to an inspection 
pit. The driver and firemen left the two engines coupled 
while they went to lunch. On returning they found that 
the locomotive had gone. An official inquiry has failed 
to reveal the circumstances under which this incident 
occurred. 


THE tow-roping of wagons, whereby, for instance, a 
wagon is drawn into a siding by means of a rope attached 
to an engine that remains on the ing line, was con- 
demned by the Royal Commission of 1899 on Accidents 
to Railway Servants, and the Act of 1900 sanctions it 
only in cases where no other reasonably practicable means 
can be provided for dealing with the traffic. Spooner Row, 
between Ely and Norwich, on the L. and N.E.R., is one 
of those stations where tow-roping is permitted, but in 
a report on an accident to a there, Mr. J. L. M. Moore, 
one of the Assistant Inspecting Officers, said that if the 
present roadway was extended to the buffer stop, at the 
east end of the station, and an additional siding provided 
along the far side of it, the whcle of the shunting could 
be carried out by engine. 


AN official statement was recently made by the London 
Passenger Transport Board to the effect that it has been 
found that considerable interruption to the railway services 
and consequent inconvenience to the travelling public is 
sometimes caused when a person falls in front of a train, 
and that releasing the individual is a difficult and long 
operation. Pits are therefore being provided at certain 
stations in the “ four-foot ” and the rails carried on longi- 
tudinal timbers instead of on transverse sleepers. 
Passengers who fall on to the line at those stations will 
thus drop into the cavity and be clear of any passing train, 
That provision, we would remark, was at some of the 
stations on the Morden Extension, as described, with the 
assistance of a cross section, on page 301 of Taz ENGINEER 
of September 17th, 1926. 


THE correspondence in The Times as to steel versus 
wooden sleepers, referred to herein on September 7th, has 
received added interest by two further letters in that 
journal. On the 6th, Mr. Ben Walmsley, the Chairman of 
the Steel Sleeper Committee of the British Iron and Steel 
Federation, said that Mr. Carpmael might have drawn on 
his experience and quoted the effects of a derailed wagon 
which ran over a composite road with the following ill 
results :—Out of 1683 steel sleepers run over, 3-44 per 
cent. had to be removed because the chair was ; 
of 2610 wooden sleepers, 7-24 per cent. was completely 
damaged. Mr. Walmsley added that the iron chairs on a 
steel sleeper can be so without affecting the sound- 
ness of the sleeper. o days later, Mr. Russell Latham, 
Chairman of the Timber Development Association, coun- 
tered that by quoting a well-qualified engineer as sayi 
that derailment would have a more serious result on stee 
sleepers than on wooden ones. Mr. Latham gave no corre- 
sponding figures, but he pointed out, in answer to Mr. 
Walmsley’s claim that steel sleepers can be taken out and 
sent to the shops for the chairs to be renewed, that “‘ the 
taking up and relaying of these or distorted 
sleepers necessarily involve considerable cost and delay. 

It is very rare that wooden sleepers are so 
by wagon derailments as to necessitate their 
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tube and the other with a gas-heated tube for colliery 


the more easily controlled and gives the more precise 
results. The apparatus and the method of carrying out 
the modified form of test are described, with photographs, 
in a paper by A. L. Godbert, published by H.M. Stationery 


Notes and Memoranda. 


A warm or tepid 2-5 per cent. solution of trisodium 
phosphate has been found an effective cleansing agent for 
painted and varnished surfaces. According to the 
Chemical Trade Journal, certain Continental railway 
companies are utilising this solution for cleaning stations 
and rolling stock. 


AccorDING to Mr. R. R. Rogers, of the Department of 
Chemical Engineering, Columbia University, electrolytic 
pickling of high-speed steel to get a surface free from 
oxide and non-metallic materials was found to produce a 
much cleaner metallic surface than is produced by any 
of the ordinary acid pickles, including hydrofluoric acid. 
He also states that the process requires less time. 


AccorpiIne to the pamphlet issued by the Board of 
Education in connection with the Refrigeration Exhibition 
at South Kensington, the first true refrigerated ship was 
the ‘‘ Strathleven,” fitted with a Bell cold air machine. 
She brought a cargo of 34 tons of frozen meat and mutton 
from Australia and arrived in this country in 1880. The 
Shaw, Savill and Albion sailing ship ‘“‘ Dunedin,” fitted 
with the same type of machine, dona 5000 frozen sheep 
from New Zealand in 1882. 


Ay article in the Hlectrical Review, by Mr. B. 8S. Hornsby, 
states that insulating properties are relative and the 
reactive effect of an iron sheath when surrounding an 
insulated wire carrying alternating current and an 
uninsulated return may be such as to make it function as a 
virtual insulator. Leakage current varies with frequency, 
current in the insulated lead, thickness and length of the 
wire sheath and its shape, dimensions and composition. 
Under the conditions described in the article the leakage 
may be so small a fraction of the total ampérage as to be 
negligible for practical purposes. 

Frvz and one-half years ago a large number of steel 
panels painted with two coats of red lead paints were 
exposed on the roof of a chemistry building at 45 deg. 
facing south. The mixtures consisted of 20]b., 22 Ib., 
25 lb., 28 lb., 30 lb., 33 lb., 35 1b., and 40 Ib. of red lead 
(95 per cent. grade) to 1 gallon of boiled linseed oil with 
no thinner or drier added. Thus far the paints have failed 
exactly in order of increasing amount of red lead, the first 
one to fail being the paint composed of 20 Ib. of red lead 
to 1 gallon of oil. Now, after 5} years’ exposure, the 
paint composed of 28 Ib. of red lead to 1 gallon of oil has 
failed by rusting. The 30lb., 33 lb., 351b., and 40 lb. 
paints are still in good condition. 


THE consumption of tin bythe tin-plate industry through- 
out the world amounted to 55,000 tons in the year ended 
last May, the highest total recorded for a similar period. 
This is said to be 5000 tons more than in 1929 and 2800 
tons in excess of the peak year 1933. The world’s con- 
sumption of tin during the 1933-34 period amounted to 
129,600 tons, against 101,765 tons in the correspondi 
period immediately preceding. The United States in 
its consumption of tin from 38,470 tons in the twelve 
months ended May, 1934, to 58,117 tons in the 1933-34 
period, while British consumption advanced from 17,879 
tons to 20,112 tons. The uoted are from the July 
bulletin of The office of the International Tin 
Research and Development Council. 


yeeryeery for the six months ended 
1,942,000 dollars, as com; with 
90,647,000 dollars during the same iod of 1933, repre- 
senting an increase of 45 per cent. e increase is mostly 
due to the rise in the price of gold in terms of i 
dollars. Metals made striking advances, production being 
valued at 94,385,500 dollars, as com with 59,444,750 
dollars, an increase of 59 per cent. volume of output 
of all major metals showed substantial advances with the 
exception of gold, which was 1 per cent. under the 1933 
figures. Gold production amounted to 1,438,206 oz., 
valued at 49,862,500 dollars, compared with 1,454,911 oz., 
valued at 37,464,000 dollars, an increase of 33 per cent. 
in value. The increased value of gold intensified the search 
for new mines, and many properties are being brought to 
production stage as rapidly as possible. 

AN investigation recently made by Mr. R. W. Daniel, 
one of H.M. Inspectors of Factories, into artificial lighting 
conditions in factories in the Sheffield area shows that 
whilst higher light intensities have been adopted, the 
principal defect is glare and general unsuitability of the 
lighting system. It is surprising to see that in the tene- 
ment and other small factories engaged in the silversmiths, 
cutlery, and allied trades, which are characteristic of 
Sheffield, lighting conditions have in many instances 
remained unchanged within living memory, and the use 
of batswing gas burners, and even of candles, is still usual. 
This state of affairs is probably characteristic of small 
factories throughout the country. The report states that 
in many cases the fault in factory lighting seems to lie 
with the local lighting contractors, who are not lighting 
engineers, have no knowledge of scientific illumination, 
and apply their ideas of house lighting to factory purposes. 
When lighting experts are called in the advantages are 
always apparent. 

THE Safety in Mines Research Board Paper No. 68, 
published in June, 1931, described a routine test, suitable 
for use in colliery laboratories, for testing the inflamma- 
bility of the dust mixture on the roadways. Since the 
publication of that paper the test has undergone a critical 
examination at colliery laboratories and also at the Board’s 
laboratories. rience thus gained has shown that 
the well-controlled conditions of a research laboratory 
cannot readily be duplicated at colliery laboratories, and 
it has therefore been found necessary to modify the details 
of the apparatus so as to enable closer control to be kept 
over the test conditions. Two forms of ap tus have 
been constructed, one for use with an electrically heated 
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laboratories in which electric heating is not convenient. 
The apparatus in which the tube is electrically heated is 





Miscellanea. 





It is said that in some parts of London, working-class 
houses of a rateable value of £18 a year are being fitted 
with electricity at the rate of 300 a week. 


In 1924 the total annual consumption of petroleum was 
about 138,000,000 tons, and this figure has gradually 
increased until now it is in the neighbourhood of 200,000,000 
tons per annum. 

Burtt under the Admiralty’s 1932 programme, the new 
destroyer H.M.S. ‘* Fortune ” has been launched at Clyde- 
bank. Of 1400 tons displacement, her propelling machinery 
will develop 36,000 H.P., giving a speed of some 36 knots. 


It was announced at the general meeting of the Iron and 
Steel Institute in Brussels that his Majesty the King of the 
Belgians (Leopold III) had honoured the Institute by 
accepting nomination as Honorary Member. This con- 
tinues the tradition by which H.M. King Leopold II 
(1874-1909) and H.M. King Albert I (1913-1934) had 
been Honorary Members of the Institute. 


WE hear that the Standard Telephone and Cable Com- 
pany, London, Ltd., has obtained the contract for the 
supply of material and also for the erection of a powerful 
wireless station at Roberts Heights, the headquarters of 
the South African Defence Force near Pretoria. The 
station will be used by the Defence Force for wireless com- 
munication with the airways service and for Press traffic. 
It will begin to operate in October, 1935. 


On Sunday, September 9th, Beachy Head lighthouse 
was cut off from telephonic communication with the main- 
land because the wires were broken down through, it is 
believed, being hit by an aeroplane. The lighthouse 
keeper stated that on Saturday he.saw an aeroplane flying 
between the lighthouse and the cliffs. It apparently 
struck the telephone wires connecting the lighthouse with 
the signal station at the top of the cliff. The machine 
managed to gain enough height to cross the Seven Sisters 
Headland, and it was lost to sight over the Downs. 


THE discovery of dangerous gases in the tanks of a 
vessel undergoing structural alterations at South Shields 
is reported to be puzzling experts. The vessel is the 
‘* Ezra,”’ which has been laid up for twelve months, and, 
owing to the presence of gases, work has been suspended, 
all the usual methods of disposing of gases having failed. 
The result of the experiments now being carried out is 
awaited with keen interest. Prior to being laid up, the 
“‘ Ezra” carried a cargo of vegetable oil from Poland to 
the Bahamas. After her purchase by new owners she 
was taken from Danzig to the Tyne. 

AFTER two and one-half years of intensive work by the 
Joint A.P.I.-A.S.M.E. Committee on Unfired Pressure 
Vessels, the ‘‘ Code for the Design, Construction, Inspec- 
tion, and Repair of Unfired Pressure Vessels for Petroleum 
Liquids and Gases” is available in pamphlet form for 
general distribution. As reported in the February, 1934, 
issue of Mechanical Engineering, this code has received the 
official approval of the American Petroleum Institute and 
the American Society of Mechanical Engineers. It is 
intended to cover vessels for flammable liquids and /or 
gases at temperatures over 300 deg. Fah., which are not 
covered by the present A.S.M.E. Rules for Construction of 
Unfired Pressure Vessels (1932). 

His Maszsty the King, who is patron of the Royal 
Institute of British Architects, has graciously consented to 
open the Institute’s new building in Portland-place, 
London, o1 Thursday, November 8th, 1934. During 
November the Institute will also celebrate its centenary. 
A conference will be held from November 21st to November 
24th, at which the President, Sir Giles Gilbert Scott, R.A.., 
will preside. His Royal Highness the Prince of Wales has 
accepted the invitation of the Council to be present at 
the centenary banquet on November 22nd. The con- 
ference will be followed by an exhibition, to be held in the 
new buildin, entitled “‘ International Architecture, 1924 
to 1934,” which will be opened on November 30th. 
During the course of the exhibition the principal rooms of 
the building will be open for inspection by the public. The 
architect for the building is Mr. G. Grey Wornum, 
F.R.1.B.A., whose design was selected in a competition 
open to the architects of the British Empire. 


AccorDING to a report from Wellington, N.Z., an offer 
which would permit of the establishment of twelve meteoro- 
logical observation stations in the Antarctic is revealed by 
Sir Hubert Wilkins. A society whose identity he cannot 
disclose has, he says, promised to give 1,000,000 dollars 
(£200,000) a year for ten years provided that the Govern- 
ments of South Africa, Australia, New Zealand, and South 
America consider the scheme worth while, and furnish 
£125,000 for the establishment of the twelve stations. 
After announcing the offer, Sir Hubert explained that the 
correlating of observations in all temperatures makes it 
possible to forecast the world’s climates. The twelve 
Antarctic stations alone would not give the forecast, but 
without them it is impossible to obtain a comprehensive 





picture of the world’s climatic movements. Sir Hubert 
said that he hopes to get the support of all scientific 
research work groups in Australia and New Zealand. The 
Australian Government, he says, is willing to support his 
plan. 
AN unusual situation because of the long-continued 
depression is reported to have arisen in Sunderland ship- 
yards, which have only recently started work after years 
of idleness. Young men formerly apprenticed as ship- 
wrights and drillers were unable to work the full five years 
of apprenticeship because the yards were closed, and they 
are now over journeyman age. Employers are said to 
refuse to recognise them as qualified journeymen, but 
offer them employment at rates below the union scale of £3 
until they complete five years’ apprenticeship. Meanwhile 
many of these youths with only t to four years’ expe- 
rience have obtained employment as journeymen in other 
arts of the country and those in Sunderland, supported 
oe the Ships Constructors’ and Shipwrights’ Association, 
have refused to accept the owners’ terms. The union 
refuses to compromise on the question, pointing out that 
if the claim of owners on former apprentices is recognised 
young men now in full employment may be recalled and 








removal.” 


Office. 


forced to work out their apprenticeship at cheap rates. 
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SCIENCE AND THE UNIVERSITIES. 


In his presidential address to Section L (Educa- 
tional Science) of the British Association Mr. 
H. T. Tizard submitted a plea for the re-orientation 
of the attitude of the universities towards educa- 
tion in science. As Rector of the Imperial College 
of Science and Technology Mr. Tizard is in an 
exceptional position to take a clear and unbiassed 
view of this subject, unhampered on the one hand 
by the academic traditions of the old universities 
and on the other by the restricted specialised 
outlook of the technical colleges. Taking a wide 
survey of the situation, he urges upon the univer- 
sities the desirability of both modifying and 
extending the facilities which they provide for 
the acquisition of scientific knowledge. On the 
side of modification he recommends the universities 
to restrict the number of science students admitted 
to their courses and to avoid the temptations 
towards mass production. He argues that the 
chief aim of university departments of technology 
should be to produce the leaders of the technical 
professions and that they should resist the 
tendency, now becoming noticeable, to introduce 
practical instruction of a kind best imparted by 
technical schools. He believes in short that the 
universities should modify their science courses 
with the object of producing a strictly limited 
number of highly trained specialists and that the 
output of these specialists should preferably be 
short, rather than in excess, of the demand of 
industry for their services. Side by side with the 
facilities provided for those intending to follow 
a specialised career in science Mr. Tizard would 
like to see the universities extending their attitude 
towards scientific education in the direction of 
making provision for students who wish to study 
science as a cultural subject. There is, he contends, 
an urgent need for skilled administrators and men 
in public life who have a real knowledge of scientific 
principles. At present no university is making a 
serious attempt to meet that need. 

If we have caught Mr. Tizard’s meaning 
correctly, he would have the universities provide 
two radically distinct forms of education in 
science. In one division, we may suppose, each 
student would be treated as a future specialist 


3 | be relatively little difficulty in meeting the needs 


, | reorganisation in the laboratories and class-rooms. 


such as bio-chemistry, hydraulics, high-tension 
electricity, economic geology or radiology. Pre- 
sumably the universities would require students 
of this specialist division to possess before entry 
to it a satisfactory knowledge of general physics, 
chemistry, engineering or other subject appro- 
priate to their selected field of specialisation. 
In the other division the students would aim at 
the pursuit of science for its cultural value. Of 
necessity they would avoid specialisation as 
thoroughly as those in the first division would 
cultivate it. Their curriculum would be drawn 
on catholic lines and would not permit them to 
concentrate on any one general branch of science 
or technology. They would neither be physicists, 
chemists, engineers, biologists or geologists but 
would seek to make themselves acquainted with 
the principles and outlook of all branches, to 
draw from their studies a scientific habit of 
thought and to develop an aptitude for the 
application of science to political or industrial 
administration and management. There would 


of the first, or specialist, division. The change 
required might involve a considerable degree of 


In essence, however, it would amount to the uni- 
versities making the provision of facilities for 
special or post-graduate studies and research one 
of their main, instead of, as at present, one of their 
subsidiary, functions. It would, we take it, still 
be necessary to retain, in some measure, the general 
courses in physics, chemistry, engineering, and so 
forth which are now provided. They could not be 
wholly abolished. The specialist students would be 
entitled to expect the universities to afford them 
facilities for acquiring a general knowledge of 
their selected branch of science or technology 
preparatory to their entry into the specialist 
division. From the universities’ point of view, the 
retention of general courses would be desirable if 
only for the sake of their function as proving 
grounds for the merits of the would-be specialists. 
It would be much less easy to make satisfactory 
provision for the needs of the second, or culturist, 
division. The general courses provided for the 
preparatory requirements of the specialists would 
hardly constitute by themselves a suitable basis 
for the instruction of the second class. General 
although they might be, they would individually 
still be too detailed and, taken as an aggregate, 
too prolonged to make them suitable for the object 
in view. Nothing less than the establishment of 
a separate faculty of scientific culture would seem 
to be required from the standpoint of academic 
organisation. Thetimeseemsto have arrived when, 
for the sake of science itself, the creation of such a 
faculty is desirable. At an ever-increasing rate 
scientific thought and learning are diverging into 
innumerable separate channels. A faculty of 
scientific culture, not engrossed in the minute 
details of any one science but studying all, broadly 
and harmoniously, with a coalesced outlook might 
exert a valuable unifying influence and be pro- 
ductive of continuing good. Within such a faculty 
room could appropriately be provided for students 
desiring to acquire a knowledge of scientific prin- 
ciples with a view to the occupancy of administra- 
tive and public positions in after life. 


That the study of science has, or may be made 
to have, a high cultural value is generally believed 
outside a few narrow circles. Its cultural value 
does not however flow naturally or easily from it. 
The success with which its pursuit in that direction 
is attended depends at least as much upon the 
character and mentality of the individual student 
as upon the ability of his instructor. Too often, 
we might almost say in the majority of cases, the 
study of science, with its enforced attention to 
detail and its insistence upon meticulous precision, 
encourages the early development of a certain 
narrow, rigid outlook on life inconsistent with the 
qualities of true culture. Only those possessing 
sufficient initiative and sufficient latent breadth of 
interest to escape from this narrowing tendency 
can hope to acquire full cultural benefit from an 
education preponderatingly scientific. The orga- 
nised provision at the universities of facilities for 
the acquisition of scientific culture would therefore, 
by itself, not ensure the successful production of 
men of the type which Mr. Tizard has in mind. 
The success of the department would be dependent 
upon the entry to it of students possessing the 
exceptional qualifications requisite in them if they 
are to take advantage of its tuition. For our own 
part we feel that the prevailing system of scientific 
education in our universities is, in its fortuitous 
way, as successful in imparting scientific culture 


in view could expect to be. If a student has 
initially the essential characteristics he will extract 
culture from his studies whatsoever may be the 
particular branch to which they are confined. If 
he has not those characteristics no amount of 
tuition will endow him with them, and no amount 
of instruction will fit him to become a skilled 
administrator capable of regarding and solving 
the problems presented to him in a broad and 
scientific manner. 


Factor of Safety. 


THE mathematician has shown us how to design 
steel structures with predictable failure loads, and 
under actual test such structures do fail within a 
very narrow margin of the estimated limit. Credit 
in this connection is taken when the actual failure 
load and the calculated failure load coincide, 
and disappointment is evident when one is appre- 
ciably higher than the other. It is almost as bad 
to make a structure too strong as to make it too 
weak. There is, for instance, no reason why a 5-ton 
crane should be capable of lifting a 10-ton load 
without visible and tangible evidence of distress. 
We are slowly advancing beyond the stage when 
the factor of safety was a factor of ignorance. 
For certain purposes it is now usual to design 
certain steel structures to fail at no more than 
2-5 times the total load, a considerable reduction 
from 4 times the total load previously held to be 
the minimum. We need not stress the importance 
of that reduction, for it is obvious that a scheme 
which may earn reasonable dividends upon a factor 
of safety of 2-5 may be prohibitive with a factor 
of 4. But before approving the narrower margin, it 
is essential that all the factors shall be known and, 
where possible, that full-scale type tests shall be 
made. The visual evidence afforded by a full- 
scale test where the failure load under stringent 
conditions of accurate control is within plus or 
minus 1 per cent. of the calculated load brings 
joy to the heart of the designer. 

In a particular case which we have in mind 
a life of thirty years on a factor of safety of 2-5 
is assumed, but all the components are galvanised 
after fabrication, the cost of galvanising being 
less than that of a factor of safety of 4 and bi-annual 
painting. It is also assumed that in unfavourable 
atmospheric conditions the initial galvanising will 
last fifteen years. Such cases as this are not 
exemplary in the sense that designers should 
be encouraged to assume 2-5 as a suitable factor 
of safety in all conditions, but in many cases it is 
seriously worth consideration whether the true 
factor of safety is known, or whether a vast 
quantity of unnecessary metal is being expended 
just to satisfy the conscience of a designer who 
is loath to depart from precedent. There are cases 
where assumed stresses to be taken into account 
are not warranted by facts, for whilst steel struc- 
tures often lend themselves to strain and deflection 
measurements under working, or slightly higher, 
loads, to ensure that there is no latent weakness, 
it happens in many instances that no simple and 
ready means to ascertain whether the proportions 
are adequate or excessive exist. Excessive caution 
and undue desire for safety may even defeat 
the end in view. Wire rope presents an example 
of the anomaly that too great a factor of safety 
(ultimate breaking tensile divided by working 
load) may lead directly to failure, and in all cases 
to reduced life in service. Prior to the issue of 
B.S.S. No. 302 for crane ropes, the recognised 
factor of safety was rarely less than 8, owing to 
misconceptions as to the stresses induced by bend- 
ing the rope over a sheave or round a barrel. 
In a desire to have greater safety ropes have been 
replaced by others of higher tensile, larger 
size, or a combination of both, until the breaking 
tensile of the rope divided by the working load 
was anything from 10 to 15, with the same dia- 
meters of sheave or barrel. In one particular case 
repeated failure on investigation found the factor 
16 and a complete cure was effected by reducing 
the factor to just under 6. The foreword to this 
specification is by now generally known, but one 
paragraph i is worth quotation here: ‘‘ The ‘ factor 
of safety ° employed should be considered together 
with the conditions of service, and while 6 is 
recommended as a minimum, it is in many 
instances desirable to increase this to 7 or 8 where 
the case warrants such a course being taken. It 
should be borne in mind, however, that an increased 
factor of safety involves larger pulleys and drums 
with the same construction of rope and tenacity 
of wire. Too great a factor or the use of an unsuit- 
able construction on existing drums and pulleys 
may defeat its object, and lead to rapid failure 
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between the size of the ropes and the size of the 
drums and pulleys is maintained.”’ 

We do not desire to assert that 2-5 is preferable 
to 4 as a factor, or even that any particular factor 
should receive recognition. Each case must be 
studied on its merits, but where all the conditions 
are fully known, and all the stresses calculable, 
and in particular where full-scale type tests are 
possible, a reduced factor should always be 
considered. When, on the other hand, conditions 
are not fully known and calculations can, in the 
nature of the case, only be approximate, designers 





must continue to be cautious how they depart 
from precedent and use the inspired judgment 
which they are assumed to possess. It seems 
from recent evidence that practice abroad differs in 
this respect from British. Keen competition may 
lead directly to economic results, for whilst it is easy 
enough to make a job strong enough, particularly 
where the individual responsible pays little regard 
to the financial aspect, it needs superior skill, 
insight, and judgment to make a job serviceable 
and safe, and at the same time economical in terms 
of metal. 








Transport and Storage of Foods.’ 


By Sm FRANK SMITH. 


Si FRANK SMITH, Secretary of the Department 
of Scientific and Industrial Research, delivered 
the Hardy Memorial Lecture on Friday night, 
September 7th, before the British Association, 
and paid a warm tribute to the work done on behalf 
of the Department by Sir William Hardy in the last 
seventeen years of his life in research on the transport 
and storage of foodstuffs. 

In opening his discourse, he alluded to Sir 
William Hardy’s power of leadership, and the faculty 
he possessed of inspiring his colleagues with some- 
thing of his own crusading enthusiasm which invested 
the most intricate scientific problem -with a romantic 
glow. Hardy, he said, often referred to Sir William 
Crookes’ famous warning to the British Association 
in 1898, when he said ‘‘ England and all civilised 
nations stand in deadly peril of not having enough 
to eat—as mouths multiply food resources dwindle.” 
Thanks to the scientist and the engineer the problem 
has changed. The question, said Sir Frank Smith, 
is no longer *“‘ how can we produce enough food ? ” 
but ‘‘ where shall the food be produced—at home or 
overseas ?”’ All of it, he said, cannot be grown at 
home, and transport and storage are factors of the 
greatest importance. 

To-day, about one million pounds of the money 
of this country is spent on an average every day on 
food brought from overseas. During 1932 imported 
meat alone was valued at over £78 million. Of eggs 
we imported about 2000 million, and of apples about 
3000 millions a year. Seventy years ago no one had 
tasted lamb from New Zealand. The reason was 
simple—it could not be transported and remain fit 
as food. 


THE IMPORTANCE OF REFRIGERATION. 


Cold is the best of all preservatives, and to-day 
practically all cold used for preserving food is arti- 
ficially produced. The achievement of the refrigerat- 
mg engineer during the past fifty years can only 
he described as prodigious. 

Whereas sixty years ago there was no refrigerating 
machine and no cold storage space provided in ships, 
to-day the refrigerated space used in bringing food- 
stuffs overseas to this country alone amounts to 
not less than 100 million cubie feet, equivalent to 
a floating cold store 20ft. high, 50ft. wide, and 20 
miles long. The capacity of the public cold stores 
in Great Britain amounts to about half of this, while 
our annual output of artificial ice is 1} million tons, 
of which the fishing industry uses three-quarters of 
a million tons. 

What do these ships and stores of ice do for us ? 
Here in round figures are some of the main iterns 
which the ships brought us in 1932: Meat, 1,500,000 
tons ; fruit, 500,000 tons ; butter and cheese, 500,000 
tons ; eggs in shell, 480 millions; fish, 69,000 tons. 
So much for quantity, impressive enough in itself, 
but not perhaps so impressive as the way in which 
mechanical refrigeration has enabled this country 
to obtain its food from the four corners of the earth. 
Not less than thirty countries contribute to our food 
supply by the help of.refrigeration, and it may truly 
be said that the food which we eat is now practically 
independent of the seasons. 

Lopsided Development.—Seventeen years ago when 
Hardy took up his great work on food research, he 
found the developments of food preservation had been 
lopsided. On the physical and mechanical sides the 
development had been at a rapid rate, but on the 
biological side the advance had been slow. The 
proper order of things was for the biologist to 
formulate the conditions required for the satisfactory 
storage of various forms of foodstuffs and for the 
engineer to provide these conditions. To-day, 
thanks largely to the work of Sir William Hardy, 
this condition of things is beginning to be realised. 

How Freezing Preserves——Sir Frank Smith then 
explained that one effect of freezing is similar to 
that of drying. Both remove water, but whereas 
in drying the water is entirely removed, in freezing 
it remains in the tissue in the form of ice, and is thus 
free to be reabsorbed when the tissues are thawed. 
The proportion of water frozen out of the tissues 
depends on the temperature. In the case of muscle 


* Hardy Memorial Lecture to the British Association. 





it is about 17 per cent. at a temperature of —1 deg. 
Cent., and about 98 per cent. at a temperature of 
—20 deg. Cent. The ice is in the form of crystals, 
and the size of the crystals depends not on the tem- 
perature alone, but more particularly on the rate of 
freezing. When meat is frozen slowly the bulk of 
the ice is formed between the muscle fibres and the 
erystals are large, such crystals have a disruptive 
effect upon the fibres, and the result is that when the 
meat is thawed the water is not entirely reabsorbed, 
but partly drains away, carrying with it dissolved 
protein, salts, and pigments. This is unsatisfactory. 

Accordingly, other methods than cold alone to 
prevent the growth of micro-organisms on _ beef 
and so extend the period it can be carried in chill 
have been sought. A reduction in the humidity 
of the holds of ships would be one method, but if 
humidity is low, loss of weight. by evaporation may 
be considerable. How much this question of loss of 
weight means may be gathered from the statement 
that if the present loss of weight in New Zealand 
mutton and lamb could be reduced by one quarter, 
it would be worth one hundred thousand pounds to 
the industry. 

Carbon Dioxide the Solution.—It appears likely 
that a solution which would allow beef to be held 
in chill long enough to be carried from Australia 
and New Zealand has been found at the Department’s 
Low Temperature Research Station at Cambridge. 
It so happens that the most important micro- 
organisms attacking meat, both bacteria and moulds, 
are specially susceptible to carbon dioxide, and 
that, at temperatures in the region of the freezing 
point, a concentration of 10 to 20 per cent. of this 
gas so delays their growth as to double the life of 
the beef. The laboratory experiments which led 
to this discovery have been fully verified by large- 
scale experiments at sea, and the early historic 
shipments of meat under refrigeration in the nine- 
teenth century had their counterpart last year when 
@ shipment of chilled beef was made from New 
Zealand. It was the first consignment of chilled 
beef to be carried overseas in gas storage. It was 
strikingly successful, and similar shipments of chilled 
beef, though at present small, are now regularly 
made from Australia and New Zealand, while arrange- 
ments for the rapid development of the trade are 
being made by the great meat interests and the 
shipping companies. 

A fine new twin-screw motor ship, the *‘ Port 
Chalmers,’ specially designed for this new trade, 
left London on her maiden voyage to New Zealand 
last January. On board her, carbon dioxide is 
carried in 160 specially designed steel bottles. 


THe Fisuina LNDustRyY. 


Turning to the fishing industry, the lecturer 
described how the work of the D.S.I.R.’s Torry 
Research Station at Aberdeen, founded by Sir 
William Hardy, was likely to help its return to 
prosperity. He reminded his audience that the 
recent Report of the Sea Fish Commission had stressed 
the highly perishable nature of the herring. Herrings 
caught more than twenty-four hours before landing 
are known in the trade as “ overdays,’’ and are 
inferior in quality. This fact led to the importance 
to the industry of kippering, and partly explained 
why the kipper was the most popular form of herring 
with a large part of the public. 

Research on the Kipper.—Yet the fish was smoked 
to-day, as in olden times, over smouldering fires of 
sawdust, and the.one control of the process is the 
human one—the smoker himself. The process carried 
out in this way, must, in some measure, be at the 
mercy of the weather, and control of the cure is 
limited to the extent which craftsmanship—and all 
of us admire the craftsmanship of the fisherman— 
can overcome the inefficiency of the plant. The final 
condition of the fish must depend not only on the 
antiseptic substances in the smoke, but on the range 
of temperature and the dampness of the drying 
atmosphere. 

At the Torry Research Station each of these 
variables had heen separately investigated, and a 
new type of smoking kiln evolved in which all were 
under complete control. 

The new kiln is heated by electricity or gas, and 





the smoke is made by burnirg sawdust in a box 
external to the kiln. The rate of burning is governed 
by a small electric blower, and the amount of smoke 
is adjusted to the required degree before entering 
the kiln. Fans are fitted in the kiln to give even 
smoking. Any desired cure can be produced with 
certainty, and no matter what the external conditions 
may be, it is easy to secure evenness of cure, brillianse 
of colour, cleanliness, and the excellsncy of flavour 
on which the quality of the finished kipper depended. 
It may be thought that the expense of such a plant 
would render it uncommercial, but I believe this 
is not tha case. The improvement and consistency 
in the product and economies in other ways are 
considerable, and I am glad to say that commercial 
kilns are heing developed with success on these lines. 

A New Salted Herring.—In another direction, 
by combining ths processes of salting and chilling, 
a mild salted herring has been produced at Torry 
and is likely to appeal to the popular palate. This, 
it is hoped, may assist in restoring the salt-cured 
herring to favour in the home market, and thereby 
do something to replace the lost export trade in 
salted herrings which kad now dropped to 4 million 
cwt. a year, as against over 6} million cwt. in 1913. 

The White Fish Industry—In the white fish 
industry—cod, halibut, plaice, &c.—home waters 
were unable to cope with the demands of the market 
for good fish, and larger vessels, having a greater and 
greater range, had had to be built. There were now 
about 1600 steam trawlers fishing from our ports, 
and they landed nearly 700 thousand tons of white 
fish, worth about 12} million pounds, a year. 

Though there is a very good market for fresh fish, 
far too large a proportion of the fish landed is stale. 
The usual treatment of stowage in crushed ice under 
conditions prevailing when Hardy took up _ the 
problem in 1929, can only hold fish fresh for six to 
seven days. The workers at the Torry Research 
have found, however, by experiments under ordinary 
sea-going conditions, that this period can be extended 
to twelve days by taking reasonable care to reduce 
bacterial contamination of the fish on board the 
trawler. 

Nevertheless, about one-third of our trawlers 
are making trips for fourteen days in duration, while 
trips of twenty-four days, of which fourteen days 
were taken in steaming to the fishing ground and 
returning, were common. In such cases the earliest 
fish caught would be seventeen days old, and the 
latest seven days old on landing. Mere chilling in 
clean ice is clearly not sufficient, but research has 
found a possible solution in freezing in cold brine 
at —20 deg. Cent. It is not until this low tempera- 
ture is reached, a temperature, incidentally, at which 
the growth of bacteria is completely arrested, that a 
sufficiently rapid rate of freezing results. To preserve 
the high quality the minute ice crystals formed 
must not be allowed to grow too large and disintegrate 
the flesh, and this necessitates storing the frozen 
product at the same low temperature. If that be 
done fish can be stored for three months, and on 
thawing it has been found as good to look at and to 
eat as if it had just come out of the sea. 

I fully realise that the cost of installing the neces- 
sary plant and operating it is substantial, but I do 
seriously suggest that this extra cost would be more 
than met by the saving in depreciation of fish at 
present stowed in ice for periods over which we know 
full well that ice is powerless to prevent the fish 
from becoming stale. For the present it is not essential 
that the long-distance trawler should carry a larger 
plant than is required to deal with one-third of its 
catch. 

A Floating Factory.—-Sir Frank Smith referred 
to the enterprise which had fitted out a 10,000-ton 
vessel, the “‘ Arctic Queen,”’ as a floating factory 
ship for halibut. 

This great vessel, he said, is fitted with plant for 
brine freezing, and it can store at —20 deg. Cent. 
no less than 4000 tons of halibut at the rate of 70 
tonsa day. In May she goes as far afield as the Davis 
Straits, off the coast of Greenland, where the fish 
are caught and, at the end of the season, in October, 
she returns to Hull, and there acts as a floating cold 
store, discharging her fish according to the needs of 
the market. 

In addition to her main task of brine freezing and 
storing halibut, the ‘‘ Arctic Queen” freezes and 
salts a certain amount of cod, manufactures cod 
liver oil, and freezes and stores the halibut livers 
which yield oil far richer medicinally than that of 
the cod, but which demand a different process of 
extraction, and one not so suitable for operation at 
sea. She is, therefore, truly a floating factory. 
It is worthy of remark that there are now several 
other factory ships at work on like principles. 


FRvit. 


When Hardy and those associated with him 
started their research on fruit, they started in the 
belief that an intensive study of one fruit would 
reveal facts applicable to all, and the fruit chosen 
for the first experiments was the apple. They 
realised. afterwards that they were far too optimistic 
for even one type of fruit like the apple reveals 
idiosyncracies to the point of absurdity. Neverthe- 
less, a concentrated study of a single fruit like the 
apple, of which we consume about 6000 million every 
yoar, is well worth while. When the process of 
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ripening is retarded by cooling or in some other 
way, chemical changes are apt not only to be slowed 
down, but to depart somewhat from the normal, 
with the result that abnormal products may be 
formed which, among other things, may alter the 


flavour of the apple. Apples vary in their tolerance 
of cold, and it is largely the British apple’s tolerance 
to low temperature which accounts for the fact 
that for about nine months of the year our table 
apples come from overseas, although some of them 
were gathered at the same time as our home-grown 
apples. The work of Sir William Hardy had found a 
solution for this problem by means of “‘ gas-storage,”’ 
in which the life of the stored apple was slowed down 
by increasing the percentage of carbon dioxide in 
the atmosphere of the store to a particular amount 
while the temperature of the store was maintained 
well above freezing point. This discovery opened 
a new era in the storage of English apples, and 
English growers have not been slow to take advantage 
of it. Though the discovery is only a few years old, 
there are to-day no less than thirty two gas stores 
in this country with a total capacity of 7000 tons, 
and the rate at which they are being erected is 
rapidly increasing. Further, while buyers were 
naturally sceptical of gas-stored fruit on its first 
appearance, it now commands a definite preference 
over ordinary cold-stored fruit. 


CONCLUSION. 


If Sir William Hardy had been with them that 
night, he would, in his characteristic manner, have 
given all the credit of his achievements to those 
who worked with him, to those brilliant men he had 
collected in his team, and to those who had helped 
and advised him as members of the Food Investigation 
Board. But it is certain that all these would be 
the first to agree that the credit was Hardy’s. He 
was at the helm, and it was he, more than all the 
others, who was responsible for the planning and 
development of the work, a task which gave full 
scope for the exercise of his remarkable powers. 
Truly, Hardy was a great man; we “ shall not look 
upon his like again.” 
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PROBLEMS OF NOISE. 


Siurn,—You have recently published two articles by 
Dr. A. H. Davis dealing with “ Noise,” in which articles 
there are set out the first principles of a subject which 
is rapidly becoming of the greatest importance to engi- 
neers. In view of this importance, and of the difficulty 
of the whole subject, it is to be regretted that the writer 
of the articles should have lent his authority to the 
presentation of only one side of a question which is still 
highly controversial. The fact that the very basic postu- 
lates of noise measurement are still unsettled, though 
well known to ‘those “‘ skilled in the art,’’ must come as 
a surprise to most readers of this paper, and it seems 
desirable to draw attention to the present state of affairs 
in order that the growth of confusion may be arrested 
as quickly as possible. 

The two main questions at issue are : 

(1) The unit of sound intensity. 
(2) The relation between sensation and stimulus, 
or between annoyance and intensity. 

Dealing with the second question first, this being more 
practically’ important though less fundamental, there 
are at present two schools of thought on the subject. 
Thus, at the commencement of his article, Dr. Davis 
states: ‘* Between the upper and lower limits, the human 
ear can distinguish some 120 graduations of loudness. . . . 
For ordinary loudness levels ... they are approximately 
equally spaced upon a logarithmic scale of intensity. 
Consequently, the loudness level in just perceptible steps 
above threshold is closely related to the logarithm of 
the intensity of the exciting sound, and a logarithmic 
unit is adopted.” This, if not a statement that the 
loudness of a sound is proportional to the logarithm of 
its intensity expressed as sound pressure or energy flow, 
inevitably conveys that impression. The statement 
that the loudness of a sound is proportional to the 
logarithm of its intensity is equivalent to saying that 
equal geometrical or percentage increments of intensity 
produce equal arithmetical increments of loudness, which 
is in accordance with the Weber law, originally proposed 
for all sense organs. As pointed out by the writer of the 
articles, the decibel unit embodies this law and the 
intensity of a given sound in decibels above a standard 
value (generally the threshold of audibility) is defined as 
ten times the common logarithm of the ratio between the 
energy flows at the two levels, #.e.: 


D b=10 X logy - 
fo) 


The Weber law is now regarded only as an approxima- 
tion! ; certainly it cannot be held by anyone having the 
slightest practical acquaintance with the subject that 
loudness is proportional to decibel value, but from no- 
where in the article in question may that be inferred. 
As an example ; a level of 110* decibels is very loud indeed, 





sixth 


1“Starling’s Principles of Human Physiology,” 
edition, page 266. 


50 decibels is quiet, and 30 decibels represents a sound 
like the ticking of a watch at 3ft. which is scarcely audible 
against any ordinary background. Again, a high-speed 
Diesel engine might be responsible for a noise equal 
to 110 decibel at full load which falls to 104 at no-load. 
This implies a change of about 5 per cent., but anyone 
hearing the same change would regard it as a considerable 
one and dismiss 5 per cent. as absurd. It is, therefore, 
clear that a practical unit of noise sensation is urgently 
required. To meet this demand, various attempts have 
been made at constructing a loudness scale by the method 
of “ fractional estimates.’”” The most complete of these 
is that first published in a letter to Nature by B. A. G. 
Churcher and A. J. King (referred to in a footnote to the 
article), and described in detail in a paper*® read before 
the Institution of Electrical Engineers in March of this 
year. This paper contains (among many other things) 
an experimentally deduced scale relating the idea of 
loudness of an 800 cycles/sec. pure tone to its 
intensity (see below) in absolute units. The relation 
between the two quantities can be expressed empirically 
with fair accuracy over the whole range of values by either 
of the expressions : 


L=2 x 10-5 x (logyg W+19)* or ./L+1=46 W-1% 


where L=the “‘ loudness number ”’ on the above scale, and 
W=the sound power of the note in watts/sq. em. 


Of these, the former is the most suitable for the calculation 
of small values, while the latter hints at a physical inter- 
pretation. It is not so much the accuracy, however, 
of these experimental results which matters at the present. 
Further research may lead to considerable modifications, 
while, in view of the difficulty of measuring an “ idea” 
in any units, the precise values may never be finally 
decided. The critical importance of the scale, at least to 
engineers, is that it accords with ordinary common- 
sense experience. For instance, the loudness numbers of 
the Diesel engine referred to above would fall from 160 
at full-load to 120 at no-load, while the 30-decibel watch- 
tick is 1 on that scale. Whether or not, as already 
suggested, these results are exactly right, is not yet of any 
great consequence ; in fact, it might be quite sufficient 
for most purposes if it were agreed that the loudness 
of a sound were that given by the formula, L=decibels* 
+-one million proposed by a contributor‘ to the discussion 
on the paper referred to above. Nothing, however, could 
be more unsatisfactory than the present decibel loudness 
scale, 

The other subject of controversy is the “ objective ” 
as opposed to the “ subjective ” unit of sound. Irrespec- 
tive of the Weber-Fechner law, a logarithmic unit is 
practically dictated by the enormous range of physical 
dimensions involved. (The human ear can cover a million- 
million-fold range of sound powers.5) Sound intensity can be 
expressed in either of two quantities, interchangeable for 
known atmospheric conditions, these being sound pressure, 
and power or energy-flow per unit area of wave front. By 
the introduction of the conception of the ‘ threshold 
of audibility,” and specifying the ratio between the given 
sound power and its threshold value in logarithmic 
‘“* Decibel’ units, an enormous apparent advantage is 
achieved. Negative or infinitesimally small numbers 
like 1-2x10~-'* are replaced by the convenient scale of 
‘decibels above threshold.’”” However, the convenience 
is largely illusory. Even for pure notes, and ignoring 
experimental error, the human threshold as pointed out 
in the article, depends on frequency. It also depends on 
the attitude of the observer, not being the same when 
facing the source as with the head turned sideways. 
Again, it may be specified as having different values in 
physical units according to the point at which the corre- 
sponding sound pressure is measured. Dr. Davis’ threshold 
pressure of 0-001 R M S. dynes/sq. cm. for 640 cycles/sec. 
is that existing at the end of the ear canal; Messrs. 
Churcher, King and Davies’ threshold pressure of 0- 000215 
dynes/sq. cm. for 800 cycles/sec. is the free-space value 
of the same sound wave. To summarise the foregoing : 
The expression “ a noise of 50 decibels ” means nothing 
at all. 

The expression “ a noise of 50 decibels above threshold ” 
means nothing until it is established whether that 
threshold is its own, or, as by the addition of the word 
‘“‘ phon,” that of an equally loud reference tone of some 
also stated frequency. Even then it is not complete until 
the attitude for which the threshold was obtained is known. 
Further, the pressure or power value given to that 
threshold is indefinite unless the point of acoustic pressure 
measurement is specified. As a comment upon the present 
position, it may be pointed out that there is a consistent 
difference of 10-20 phon between the values given in the 
article and those given by Messrs. Churcher, King and 
Davies for the same typical noise levels. 

I understand that it is proposed to define internationally 
a standard threshold and listening condition for measure- 
ment purposes. While this will be a very great advance, 
it surely is always preferable to avoid empirical definitions, 
on account of the anomalies which tend to occur later, 
with advances in experimental technique. It is quite 
possible to express the ordinary quantities logarithmically 
in their accepted units. Thus, sound pressure can be 
measured in decibels from 1 dyne/sq. cm., and sound 
power in decibels from 1 watt/sq. cm. Neither device 
is very satisfactory, however, the normal pressure decibel 
figures varying between negative and positive, while the 





3 ‘‘ The Measurement of Noise, with special reference to Engi- 
noczing Noise Problems,” by B. A. G. Churcher, A. J. King, and 
. Davies. 


4C. Giles. 





power figures are always negative and large. These 
practical objections can be met by changes of unit, ¢.g., 
to dynes/sq. metre and watts/sq. megometre. On these 
scales of measurement, the 800 cycles/sec. free-space 
threshold® of 0-000215 dynes/sq. cm. and 1-2x10~1* 
watts/sq. cm., would become 2-15 dynes/sq. cm., or 
3-3 db from unity pressure; and 1-2 watts/sq. mm., or 
0-8 db from unity power. The loudness of any sound 
could then, for instance, be accurately stated in absolute | 
units by giving the power in decibels from 1 watt/sq. mm. 
of any equally loud note of given frequency. These two 
modified units (especially the latter) have the advantage 
of conveying immediately a vivid picture of the actual 
quantities involved. The latter unit has the’ further 
advantage that decibel values above it are very nearly 
equal to the conventional decibe) or phon values for an 
800-cycle note. 

In view of the practice now current in some quarters 
of defining the decibel from pressure considerations as 


D b=20 x logy, ES 
° 


much confusion would probably be avoided by scrapping 
the decibel altogether and adopting the “‘ Decibrig,”’ 
a unit proposed by Dr. Davis and defined simply as a 
ratio, 4.e., '/ 10, 1-259, or a 26 per cent. change. Sounds 
could then be expressed absolutely in either pressure or 
power units without ambiguity, the more fundamental 
being preferably selected for the specification of values 
in “phon.” Of these two quantities, sound pressure 
is the more directly measurable, but since the response 
of the highly damped resonant ear membranes is probably 
dependent on their rate of energy supply, sound power 
would seem to be the more fundamental. 

To recapitulate. The foregoing contention is that the 
values of sounds should always be expressed, whether 
logarithmically or arithmetically, in physical units of 
pressure or power, not in non-dimensional decibels above an 
empirical threshold. Finally, the subjective element 
should be eliminated completely by referring only to 
the values of these quantities in free-space rather than 
the corresponding values up an (also empirical) ear canal. 

Bedford, September 7th. A. C. HuTcHInson. 
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Instruments Publishing Company. 1934. Price 3-75 
dollars.—This is the most complete descriptive treatise 
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are of details of indicators and their operating mechanism, 
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author was connected at one time with indicator makers, 
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using an interruptor valve, sometimes called phase-to- 
phase indicators. The too also contains some general notes 
and some sketches of indicator-actuating mechanism, &c., 
and concludes with a chapter on the “‘ Analytical Theory of 
the Indicator,” from which long-familiar principles con- 
nected with the employment of engine indicators are drawn. 
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principles, that the volume will be valued. It does not 
deal at all with the interpretation of “ cards.”’ 
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Extensions at the Brighton Power Station. 


>—. 


HEN the Southwick power station was built 

thirty years ago to deal with the increasing 
demands on the Brighton electricity undertaking, 
its total capacity was 5400 kW. Plant that has 
since been installed has increased the capacity to 
73,000 kW, which will ultimately be raised to 
100,000 kW. Within the original turbine room an 
extension of plant equivalent to approximately 
eighteen times the output of the first units will then 
be available to deal with the undertaking’s own 
load and that demanded by the grid. The latest 
extensions formally put into service by the Mayor of 
Brighton, Miss Margaret Hardy, on Monday last, 
consist of three new boilers and a new turbo-generator 
set with the necessary auxiliaries. 

To augment the coal-handling arrangements, an 
electrically driven portal type crane, capable of grab- 
bing and discharging 60 tons per hour into a hopper 
weigher and totaliser has been installed. From the 
weigher and totaliser the coal is either deposited 





on a belt conveyor or on the storage ground, which 


are 3in. thick, whilst the rear steam drum is 3}in. 
thick. The main generating tubes have an outside 
diameter of 3jin., and are 4 I.W.G. thick. One of 
the boilers is equipped with an Usco_ stoker, 
24ft. wide and 18ft. 6in. long, with a grate area 
of 442 square feet. The remaining two boilers are 
fitted with Taylor stokers, with thirteen retorts, 
17ft. lljin. long. These stokers are equipped 
with the Taylor conical chute, which gives a non- 
segregated feed to the hoppers, and are operated 
by a Taylor hydraulic variable speed drive which 
constitutes a recent innovation. It consists of an 
electric motor coupled to a hydraulic pump mounted 
at the basement floor level on a hollow bed-plate, 
which forms the oil sump.. A Hele Shaw operating 
motor is mounted on top of the stoker, and is con- 
nected to the Hele Shaw pump. With the motor run- 
ning at constant speed a variable delivery of oil 
under pressure can be obtained for supplying the 





operating motor, which changes its speed in accord- 
ance with the quantity of oil it receives. The arrange- 











Fic. 


has been extended to meet present-day requirements. 
The original telpher installation has been converted 
into a travelling bridge, and the walls which carry 
it serve for retaining the coal in the store, an arrange- 
ment which permitted the installation of a bridge 
utilising the existing telpher tracks and making it 
possible to store coal or reclaim it from any part of 
the store and discharge it into a hopper serving the 
belt conveyor, with a capacity of 120 tons per hour. 
At the west end of the conveyor there is a crusher 
with a jigger feeder capable of by-passing all the 
coal to a belt conveyor which conveys the coal from 
the crusher to a chain bucket elevator discharging 
at the top on to a distributing belt conveyor passing 
through a two-way tipper for the purpose of filling 
the overhead bunkers. On all exposed lengths of 
the belt conveyor wind shields are provided, whilst 
the elevated length is housed in Hyrib structures, 
which not only prevents dust being blown about by 
the wind, but which also protects the belt from driving 
rain. 

The normal rating of each of the three new tri- 
drum Stirling boilers is 150,000 Ib. per hour, and the 
maximum continuous rating 180,000Ib. In each 
case the heating surface is 13,459 square feet, the 
tubes being arranged 48 wide and 14 deep. The 
pressure at the superheater outlet is 675 lb. per 
square inch. All the forged steel drums are 42in. 
in diameter. The front steam drum and mud drum 


1—30,000- KW TURBO - GENERATOR SET AT 


ment provides an infinite number of stoker speeds 
within a range of 30 to 1, the lowest speed being 
approximately equal to one revolution of the stoker 
crank in ten minutes. It is obvious that with this 
form of transmission the difficulty of obtaining 
the requisite speed range with an A.C. motor is over- 
come. Moreover, as the hydraulic motor which drives 
the stoker is small, it can be built into the stoker 
mechanism, thereby eliminating chains, sprockets, 
and the supporting steelwork, such as would be 
necessary if an electric motor of equivalent horse- 
power were erected in a position suitable for driving 
the stoker mechanism. 

Between the first and second banks of tubes of 
the boilers there is a convection-type Stirling super- 
heater, as shown in the sectional drawing, Fig. 2. 
Its heating surface is 4422 square feet, and the super- 
heater is capable of raising the temperature of the 
saturated steam from 510 deg. Fah. to 800 deg. 
The steam is then passed into a Bailey radiant- 
type superheater arranged on each side of the com- 
bustion chamber, and this superheater increases the 
steam temperature to 875 deg. Fah. The combina- 
tion of two superheaters tends to give a constant 
final temperature. Immediately behind each boiler 
is a Foster gilled-type economiser, with a heating 
surface of 12,312 square feet, and containing 228 
tubes, 19 high by 12 wide, while immediately above 





the economiser there are two Howden Ljungstrom 


preheaters, each having a heating surface of 9450) 
square feet. ‘The combustion chamber in the case of 
the Underfeed-stoker-fired boiler has a volumetric 
capacity of 8750 cubic feet, whilst on the Taylor stoker- 
fired boilers the capacity is 8460 cubic feet. All threo 
combustion chambers have Bailey water-cooled sido 
walls. The front wall of the combustion chamber of 
each boiler is also water-cooled, and is covered with 
Bailey blocks, extending to the same height as those 
on the side walls. On the Taylor fired units th 
back wall is a Bailey wall, but the underfeed-firec 
unit has a refractory back wall. 


There are two mild steel chimneys with an interna! 
diameter of 11ft. 6in. and 112ft. high, above the fan 
floor, each suitable for two boilers. Two Howdon 
single inlet forced draught fans, each capable of «a 
maximum output of 34,000 cubic feet of air po 
minute, have been provided for each boiler. The fan 
for the Taylor stoker-fired boilers are driven by a 
103/50 horse-power, 970/730 r.p.m. motor. Each 
boiler also has two induced draught fans with secro!| 
inlets and dust hoppers, and driven by a 175/85 
horse-power, 970/730 r.p.m. motor. The maximum 
duty of each of these fans is 52,000 cubic feet per 
minute. All the fans are vane-controlled through 
Tate electrical control mechanism. Secondary air 
is supplied to the boilers fitted with the Taylor stokers 


BRIGHTON 


direct from the main air duct, the remaining boiler 
having a secondary air booster fan supplied by the 
Underfeed Stoker Company. The boiler superheater 
and economiser mountings were supplied by Dewrances 
and by Hopkinsons. Each boiler is equipped with 
soot blowers, manufactured by Babcock and Wilcox, 
Ltd., and consisting of standard ‘* Valve in head ”’ and 
Clyde single nozzle blowers for efficiently cleaning the 
whole of the boiler heating surface, economiser, and 
radiant superheater. 

From the induced draught fans the gases pass 
through gas washing plant, designed by the 
Brighton chief electrical engineer, Mr. W. N. C. 
Clinch, who originally applied this type of washer 
to the older Wood boilers. The ash-handling plant is 
an extension of the plant serving the other boilers. 
It has been in service for five years, and was installed 
by the Ash Company (London), Ltd. 

An exceptionally fine instrument panel, supplied 
by Allen West and Co., is mounted in the high-pres- 
sure boiler aisle, whilst in the main switch control 
room there is a summation panel with instruments 
that indicate the loads on the respective boilers, the 
steam demands of the turbines, steam temperatures, 
and so forth. A side view of one of the new boilers 
during erection and an interior view of the furnace 
are given in Figs. 3 and 4 respectively. 

To interconnect the older boiler plant, operating at 





350 lb. per square inch, with the new units working 
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at 675 lb., a 6000-KW turbine is being replaced by a 
Richardsons, Westgarth-Brown, Boveri back-pres- 
sure, single-cylinder, three-stage impulse turbine, 
coupled to a 7500-kVA alternator. It will receive 
steam at 650 lb. per square inch, and exhaust into 
sets working at 350 lb. on each side, a separate 
reducing valve designed to pass 400,000 lb. of steam 
per hour being provided to interconnect the two 
systems in the event of the back-pressure unit being 
out of commission. 

The new turbo-alternator set, shown in Fig. 1, 
was supplied complete with its surface condenser 
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by C. A. Parsons and Co., Ltd., of Newcastle-on- 
Tyne. It is designed to operate with steam at 650 lb. 
per square inch, and at a total temperature of 850 deg. 
Fah. With the by-pass valve opened, the machine 
will develop 30,000 kW, but the most economical 
load is 24,000 kW. The turbine is a two-cylinder, 
tandem, reaction machine, running at 3000 r.p.m. 
Expansion takes place in the high-pressure cylinder 
from 650 lb. per square inch down to approximately 
13 Ib. absolute, and the steam is then led to the low- 
pressure cylinder by a pair of overhead pipes with 
expansion joints. From the centre of the low-pres- 
sure cylinder the steam flows in opposite directions 
in the usual way, and exhausts into the condenser, 








capable of maintaining a vacuum of 29-13in. With 
the exception of the last three rows, the stainless 
steel blading is of the standard Parsons end-tightened 
type. The final three rows of blading in the low- 
pressure cylinder, however, work with radial clear- 
ance, and the tips of the blades are thinned down in 
the well-known way. In the high-pressure cylinder 
there are forty-eight pairs of stationary and moving 
rows of blades and seven pairs on each side of the low- 
pressure cylinder. To obtain the maximum load of 
30,000 kW the first nine pairs of rows are by-passed. 
Apart from the rearmost portion of the high-pres- 








SECTIONAL ARRANGEMENT OF NEW BOILER HOUSE 
sure cylinder, where the steam temperature and 
pressure are both very low, the whole of this cylinder 
is composed of cast steel. 

The steam chest, which is also made of cast steel, 
is mounted on a separate bed plate, and is connected 
to the main cylinder by flexible corrugated U pipes, 
which remove the possibility of any strains being put 
on the turbine cylinder. Constructed in accordance 
with the Parsons usual practice, the chest contains 
two double-beat governor valves, controlled by oil 
relays, and a separate emergency valve which shuts 
off the steam automatically in the event of the turbine 


sure spindle is bored through from end to end, and 
every portion of the internal surface was carefully 
examined by means of a “ Borescope ”’ to ensure that 


there were no flaws in the metal. The low-pressure 
spindle and that of the alternator were also treated in 
the same way. Forged steel discs of substantial 
thickness, butting together at their rims and centres 
and shrunk on to the central shaft, form the low- 
pressure spindle, which is claimed to be entirely 
devoid of vibration troubles. 

Like all modern turbines, the new Brighton machine 








speed exceeding a predetermined limit. In accord- 
ance with the makers’ usual practice, the high-pres- 


is arranged for progressive heating of the condensate 


AT BRIGHTON 


by partially expanded steam tapped off at suitable 
temperatures. In this instance, four-stage heating is 
employed, and the condensate is heated to a final 
temperature of 340 deg. 

To ensure uniform cooling or even heating of the 
rotors when shutting down or starting up the machine, 
motor-driven turning gear is mounted between the 
cheeks of the low-pressure cylinder exhaust cover, 
and the drive is transmitted to the turbine rotors 
through a toothed wheel attached to the coupling. 

The Parsons condensing plant consists of a con- 
denser having 28,000 square feet cooling surface, 
with two openings into which the low-pressure 
cylinder exhausts. The three-stage air ejector and 
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a separate motor-driven extraction pump were also 
supplied by C. A. Parsons and Co., Ltd. The instru- 
ment panel associated with the turbine is of special 
interest. On it is an outline diagram of the turbine 
and condenser pipe lines, feed heaters, extraction 
pumps, and lines indicating the positions of the 
pressure gauges. The quantity of steam and con- 
densate is indicated and recorded on the panel, 
whilst at points where temperatures have to be 
measured there are push buttons which serve to 
connect up a temperature measuring instrument. 

To deal with the requisite make-up water for the 
feed system, an evaporator utilising steam after partial 
use by the new set has been installed. The circulating 
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water system is an extension of the existing system, 
to which an additional pump, with a capacity of 
28,000 gallons per minute, and driven by an A.C. 
motor, has been added. To deal in the main with the 
additional works power required by the new plant, 
a new A.C. sub-station, equipped with two 1500 trans- 
formers, has been provided in a section of the station 
which originally housed the high-tension switchgear. 

The totally enclosed Parsons alternator designed for 
37,500 kVA maximum continuous rating, 0-8 power 
factor, 8000 volts, 50 periods, and 3000 r.p.m., incorpor- 
ates all the makers’ latest improvements. The casing is 
a mild steel electrically welded structure. Assembled 
with high-power pressing equipment, the core plates 
form a uniform and tight core, which is held by massive 
circular end plates. The winding is Parsons patented 
helically stranded coreless cable with the wires 
insulated individually and spiralled in a definite lay 
to eliminate eddy currents form the core conductors, 
insulated from the core with micanite with a little 
fibrous material to serve as a mechanical support, 
the whole being inserted in the slots as a solid bar. 
The process of insulation manufacturing is claimed to 
ensure permanent flexibility and to enable it to with- 
stand the unequal expansion of copper and iron com- 
pared with its own dilation when the alternator is in 
service. The ends of the conductors are split and 
Parsons patented multiple joints are employed for 
connecting the end windings to the slot conductors. 
The use of multiple joints assists in minimising eddy 
current loss and ensures that the joints are sound 
and that they are efficiently ventilated. Copper strip 
conductors form the end windings, which are arranged 
in three banks and are supported with impregnated 
mica and wood packings strongly clamped with brass 
clamp plates. 

A solid forging of high-grade mild steel with milled 
slots to receive the winding and trepanned axially 
through the centre of the shaft for thorough examina- 
tion during manufacture forms the rotor. The rotor 
coils composed of copper strip were formed on a 
coil forming machine before being placed in the slots. 

Mica forms the rotor insulation and the end wind- 
ings are securely packed with moulded heat-resisting 
asbestos packings. Non-magnetic end caps are 
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fitted over the windings and are flexibly connected 


to the rotor body by flexible bonding strips. Flexible 
connections are used for connecting the windings to 
the slip rings. During construction the rotor was, as 
usual, balanced both statically and dynamically. 
When it was completely wound it was run to 25 per 
cent. overspeed and balanced at normal speed. A 
direct-coupled exciter connected to the alternator 
rotor shaft through a flexible coupling and with its 
magnets supported on the end of the base-plate, 
provides the exciting current. 

The Parsons system of alternator ventilation, 
applicable to any machine, irrespective of its length, 
is employed. Cool air is admitted along the length 
of the stator, thus ensuring uniform ventilation and 











cooling of the stator core end windings and rotor. 
The closed circuit system of forced ventilation in 
which, as is well known, the same air is continuously 
circulated round the circuit, maintains a continuous 
supply of clean cool air, which is cooled by passing it 
through a cooler. Two motor-driven fans mounted 
inside the foundation block serve for circulating the 
air, an arrangement which saves a large amount of 
space. In the event of failure of one fan the remaining 
fan can circulate sufficient air to enable the alternator 
to run continuously at reduced load. On light loads 
one fan will, of course, suffice. 

The cooler is built in two sections, each mounted on 
wheels running on guides let into the floor, whilst at 
the top there is a T bar and the stalk slides between 
two guiding angle bars fixed to the chamber ceiling. 
An air index thermometer giving the temperature of 
the alternator outlet air is fitted to the stator casing 
and is electrically connected to a device for operating 
a Klaxon horn and for lighting an indicator when the 
air temperature reaches a predetermined limit. In 
the event of failure of the water supply to the air 
cooler air is drawn from the atmosphere through the 
emergency doors, which are normally used for inspec- 
tion purposes. 

The following is a complete list of contractors : 

General Foundations. 
Bierrum and Partners.* 
West’s Rotinoff Piling and Construction Company, Ltd.* 
The Indented Bar and Concrete Engineering Company, Ltd.* 
Building Work. 
Steel work: Dorman, Long and Co., Ltd.* 
om s boiler-house extension: W. H. Heywood and Co., 
avd. 


Plant. 
Ash-handling equipment: The Ash Company, Ltd.* 
Automatic weighing machines: W. and T. Avery, Ltd. 
Back-pressure turbine: Richardsons, Westgarth-Brown, Boveri 
Ltd.* 
Boilers: The Stirling Boiler Company, Ltd.* 
Boiler drums: The English Steel Corporation. 
Boiler-house lift: Penrose Lifts, Ltd- 
Boiler water regulators: Cope’s Regulators, Ltd. 
Circulating water piping: Aiton and Co., Ltd.* 
Coal conveyor plant: Herbert Morris, Ltd.* 
Coaling crane: Clarke, Chapman and Co., Ltd.* 
Evaporating plant: P. & B. Evaporators, Ltd.* 
Feed pumps, circulating pumps, &c.: Mather and Platt, Ltd.* 
Foster economisers: Eco Power Company, Ltd. 
Green’s economisers : Green and Co., Ltd. 
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High-pressure valves: Dewrance and Co., Ltd.* 
HT. eables, &c.: Siemens Bros., Ltd.* 
Induced and forced draught fan motors: Laurence Scott und 
Electro-Motors, Ltd. 
Instruments: Geo. Kent, Ltd.* 
Allen, West & Co., Ltd.* 
Lagging : Cape Asbestos Company, Ltd.* 
Ljungstrém air heaters and draught fans : 
and Co., Ltd. 
Painting: S.and F. Contracting Company, Ltd. 
Protected metal sheeting for boiler-house roof: Cellactite and 
British Uralite, Ltd.* 
‘*Ranarex’”’ recording instruments : 
pany, Ltd. 
Retort type stokers : The Taylor Stoker Company, Ltd.* 
Steam drain valves and traps: Hopkinsons, Ltd.* 
Steam and feed piping: Babcock and Wilcox, Ltd.* 
Steam turbo feed pump: G. and J. Weir, Ltd.* 


James Howden 


A.E.G. Electric Com. 
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Switchgear: Metropolitan-Vickers Electrical Company, Ltd.* 

Switchgear, works power: Geo, Ellison, Ltd.* 

ae coal bridge: Fraser and Chalmers Engineer- 
ing Works.* ' 


Transformers : 
Ltd.* 
Turbo-alternator: C. A. Parsons and Co., Ltd.* 
Useo type “L”’ stoker—No. 2 Stirling boiler unit: 
national Combustion, Ltd. 
* Main contractors. 


The British Electric Transformer Company 


Inter- 








The “ Model Engineer” Exhibition. 


Tue Model Engineer Exhibition, held at the Horticul- 
tural Hall, Westminster, from September 6th to 15th, 
once more affords ample evidence, if such were needed, 
of the extreme popularity of model-making as a hobby. 
Indeed, we can think of no other hobby that could so 
completely fill a hall of this size, or that could number 
in its ranks tyros of nine and veterans of ninety, with 
exhibits ranging from a pasteboard model of Stephenson's 
“ Rocket ” to a thirteenth century crusader’s ship, from 
an organ console to the ‘‘ Flying Scotsman.” 

The chief interest of those exhibitors who entered in 
the various competitions seemed to lie in dynamical 
rather than in static models, the second-named class 
comprising only about one-third of the total number of 
exhibits. It was a welcome sign of originality and inde- 
pendence that, in spite of the excellent castings and sets 
of parts that are now available to the model engineer, 
a large number of exhibitors made almost every portion 
of their models. As might naturally be expected, the 
most popular subject for model-making is, and probably 
always will be, the locomotive, of which there were in 
all about fifty examples entered for competition. In such 
a large entry one could naturally find considerable varia- 
tions in merit and technique. A number of exhibitors 
had somewhat neglected the finish of their work, which, 
although affecting but little, if at all, the performance 
of the machine, raises it. from a competent mechanical 
job to a work of art. At the other extreme were those 
who must have spent laborious hours embellishing the 
brass and copperwork of their models. 

In the general engineering section we were surprised 
to note that there was only one lathe. Lathe construction 
is a field that offers far more scope for ingenuity of design 
and precision of workmanship than even model locomotive 
engineering. Again, we should have liked to have seen a 
television machine of the mechanical type; here more 
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than anywhere else is accuracy demanded, especially in 
drilling the scanning disc holes and in ensuring completely 
steady running in the motors. Although the mechanical 
model may one day be displaced by the cathode-ray 
oscillograph, it is still the cheapest way of achieving 
television, and much useful experimenting still remains 
to be done. 

Many clubs and societies had stands at which they 
exhibited models made by some of their members, while 
other stands were occupied by various manufacturing 
firms well known to all model engineers. The greatest 
attraction of the Exhibition for young and old alike 
proved, however, to be a working model locomotive of 
3$in,. gauge behind which it was possible to ride. 

In his preface to the official catalogue, Mr. Percival 
Marshall states that ‘“‘one of the mam objects of the 
Exhibition ... is the encouragement of good craftsman- 
ship. Modern mass-production methods in the factory 
are steadily displacing skilled handicraft ; model engineer- 
ing keeps it alive.” No one, even after a casual scrutiny 
of the exhibits, could fail to notice the good craftsmanship 
displayed. It would be no easy task to assess the value 
of the work that Mr. Marshall, his brother, and their 
fellow enthusiasts are performing for the engineering 
industry in fostering that spirit of true craftsmanship 
which first flourished under the Guilds in the fifteenth 
century, and which, but for their encouragement, would 
to-day be in danger of extinction. 








Anchoring the 534. 


WHEN the * 534” is ready for sea she will have three 
anchors. The port and starboard anchors, weighing 


16 tons each, will be in the hawse pipes, ready for instant 
will be 


use, and the spare anchor, weighing 12 tons, 





ELECTRIC WELDING MACHINE 


secured on deck, ready for putting over the side with a 
special crane when required. 

The port and starboard anchors will each have 165 
fathoms (990ft.) of chain cable attached. The links of 
these cables are 2ft. long and 4}in. in diameter. They 
are made of Siemens-Martin steel, and are so tough that 
they can be bent double without showing signs of fracture. 

The cables are made in 15 fathom (90ft.) lengths, 
shackled together, so that in the rare event of one carrying 
away, the broken length can easily be removed for repair. 

The 15-fathom lengths are tested to a proof load 
of 405 tons, and selected three-link pieces have been put 
to a destruction test, in which they fractured under 
694-3 tons. The links are forged in two pieces, and after 
they have been “‘ threaded ” together they are put through 
an electric welding machine—see illustration—which 
joins the pieces together. It will be noted that every other 
link is welded, the cable having already passed once 
through the machine. 

The cables are carried in huge iron bins in the bottom 
of the ship, known as chain lockers. 

The inboard ends are secured to the ship by means of 
great slip links, known as “‘ Senhouse slips.’’ If it ever 
became necessary to slip the cable, a few blows with a 
top maul would release them. The outboard ends pass 
round the windlass, and are fastened to the anchors by 
enormous shackles. 

Each windlass is fitted with a heavy flanged wheel 
called a “‘ gipsy.’’ As the cable passes down into the locker 
when being hove in, it passes round the gipsy, which is of 
such a circumference that there are always three links 
fitting snugly into the flanges as it slowly revolves, 

The gipsy is so constructed that when heaving in the 
cable it is clamped to the body of the windlass by a power- 
ful brake, but when letting go the anchor, the brake is 








released, allowing the gipsy to revolve freely as the cable 
runs out. 

The windlasses are driven by turbo-electric machinery, 
and will heave the cable in at the rate of 90ft. in three 
minutes. 

The anchors and cables for “‘ 534” are being made by 
Samuel Taylor and Sons, of Brierly Hill, Staffordshire, 
who have installed special machinery for the purpose. 

In New York and Cherbourg harbours, “ 534” will 
anchor in about 10 fathoms of water. In fine weather she 
will use one anchor and 60 fathoms of cable. In a heavy 
gale she might have to use both anchors with 75 to 90 
fathoms of cable out on each. 








Tube Thickness Testing Apparatus. 





THe Thornton-Holmes tube thickness apparatus shown 
in the accompanying illustrations has been introduced 
by J. H. Holmes and Co., Ltd., of Hebburn-on-Tyne, 
for testing boiler tubes in situ in order to detect those that 
are likely to be unable to withstand the pressure to which 
they are subjected. Two possible electro-magnetic 
methods of measurement were described by Mr. B. M. 
Thornton and Professor W. M. Thornton in a paper read 
before the North-Eastern section of the Institution of 
Mechanical Engineers in October of 1932, but the principle 
on which the commercial apparatus works is apparently 
that shown in the diagram. The essential parts are two 
exactly similar electro-magnets and a moving iron- 
measuring instrument, connected in a Wheatstone bridge 
circuit as shown. One of the magnets is contained in the 
test box, and is held in firm contact with a short length of 
perfect tube of the kind used in the boiler, whilst the other 
corresponding arm of the bridge contains the test magnet 
and its leads. 





The bridge is supplied with A.C. at low voltage, and the 
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change in current, due to the difference of the reactance 
of the magnet caused by any change in the thickness of 
the tube under examination, causes a difference of voltage 
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CIRCUIT OF TUBE THICKNESS TESTER 


drop in the ratio arms, and is indicated by the measuring 





giving thicknesses in standard wire gauges or in 
thousandths of an inch, and the method has the advantage 
that it provides a continual check and reference to a tube 
of standard section. All the apparatus, apart from the 
searching electro-magnet, is enclosed in a case measuring 
19}in. by 194in. by 14in., and all that is necessary when a 
test has to be made is to connect up the apparatus to 
an A.C. or D.C. supply. During a test the searching 
magnet is placed in various positions on the surface 
or inside of the tube, and the actual thickness is indicated 
directly on the meter. The results of tests taken on a 

















ELECTRO -MAGNETIC THICKNESS TESTER 


large number of boilers are said to have shown a departure 
not exceeding 0-004in.-0-005in. from the results obtained 
when using a micrometer. The apparatus can obviously 
also be employed for testing the thickness of thin plates 
when only one surface is available. 








Small Steam Turbines. 





THe demand for small steam turbines is increasing 
yearly, more especially for one which can be directly con- 
nected to the machine which it has to drive ; for example, 
the driving of centrifugal pumps, fans, electric generators, 

















&c. A steam turbine for such work must be reasonable in 
SMALL RADIAL FLOW STEAM TURBINE 
first cost, must be well made, and must have a com- 


paratively low steam consumption. 

The Mirrlees Watson Company, Ltd., of Scotland-street, 
Glasgow, is now manufacturing a range of steam turbines 
to meet these requirements. They were previously manu- 
factured by Scott and Hodgson, Ltd., of Guidebridge Iron- 
works, near Manchester, from whom the designs, patterns 
drawings, records, and all matters relating to their manu- 
facture were purchased. Great simplicity has been aimed 
at in the designs, so that the functions and working of all 
parts may be easily understood even by engineers in charge 
who have had no previous experience of this type of drive. 
A typical radial flow turbine is shown above. The 
powers of this class range from } to 80 B.H.P., and they 





instrument, which is calibrated against tubes of known 
thickness. The voltmeter scale may be replaced by one 


are almost always used for direct coupling to the machine 
which they have to drive. Stainless steel is used for 
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nozzles, valve spindles, sleeves, deflectors, and overspeed 
trip valves. The standard gland is fitted with carbon rings 
with non-corrodible springs housed in separate bronze 
boxes. The bearings are of the ball and roller type, 
provision being made to allow for the expansion due to the 
natural heat of the housings in which the bearings are 
contained. For larger powers two or more rows of blades 
are used. 

Axial flow machines are also made. They run at 
higher speeds than the radial flow type and are generally 
used in connection with gears. Any of them can be supplied 
with either horizontal or vertical shaft. One of the vertical 
type driving a centrifugal pump is shown below. The 
standard equipment includes steam inlet valve, overspeed 

















SMALL AXIAL FLOW TURBINE AND PUMP 


trip device, auxiliary nozzle valve and drain valve. Other 
fittings which are determined for each job comprise 
constant-speed governor, hydraulic pressure regulator, 
relief valve, steam strainer, separator, planished steel 
lagging with asbestos mattresses, pressure gauges, tacho- 
meter, automatic starting, water cooling of bearings or 
oil supply. 








South African Engineering Notes. 
(By our South African Correspondent.) 


Union’s Coal Resources. 


Among the papers read before the Association 
for the Advancement of Science at its recent annual 
meeting, was one dealing with the Fuel Research Institute 
of South Africa, by its director Dr. J. C. Vogel. In the 
Union, he said, comparatively little is known of the 
extent, and less of the qualities, of the coal deposits, 
which constitute, possibly, the most valuable of our 
mineral assets. Some 7000 square miles of land in the 
Union is known, or suspected, to be underlain by coal 
seams, but of ¢his area only 3000 square miles have been 
geologically mapped. A much smaller area than this has 
been adequately prospected in order to determine the 
thickness of the seams and the quantities of coal present. 
Under these circumstances it is of the greatest importance 
that the coal deposits of the Union be accurately surveyed, 
and that detailed information of their value, in the light 
of modern tendencies, be accumulated, and it is towards 
this end that the Fuel Research Institute is principally 
working. Its laboratories are equipped for the chemical 
and physical testing of coal samples, and already con- 
siderable progress has been made in this direction. An 
important branch of the coal survey is that dealing with 
the possibility of hydrogenating South African coals— 
that is, causing them to combine with hydrogen, with the 
result that the coal is more or less completely converted 
into liquid hydrocarbon products. It is proposed 
shortly to commence investigating the possibilities of 
refining locally produced oil and coal tars by the hydro- 
genation process, and for this purpose equipment has 
already been installed. In addition to the coal survey, 
the Institute is undertaking research in other fields 
connected with local fuel and fuel by-product problems. 
The suitability of South African coal tars for the manu- 
facture of road tar emulsions is being investigated, and 
an attempt is being made to find cheaper locally obtainable 
substitutes for the emulsifying agents at present being 
imported for the manufacture of these emulsions. In 
conjunction with the coal survey a commencement has 
also been made on the survey of the torbanite and oil 
shale deposits of the Union. For the evaluation of these 
oil shales the Gray-King carbonisation assay apparatus 
is suited, and is being used. These shales are 4 possible 
potential source of oil which, by cracking, or preferably 
by hydrogenation, may eventually supply large quantities 
of motor fuel. Tests on the generation of producer gas 
from coke, anthracite, charcoal, wood chips, and mealie 
cobs are being carried out by the engineering section 
with a view to ascertaining the economic possibilities 
of this source of gaseous fuel for the operation of both 
stationary internal combustion engines and heavy motor 
vehicles. This type of power plant has lately been 
receiving increasing attention in other countries, and its 
possibilities in this country are being thoroughly 
investigated. 


Cold Storage at Union Ports. 
During the last three years South Africa’s 
fruit trade with England has doubled itself. This season 





the quantity of deciduous fruit shipped was a record, 
with a total of 3,725,000 cases, roughly 600,000 more 
than last year. It is expected that this year the combined 
deciduous and citrus seasons will total 6,500,000 cases, 
almost 1,250,000 in advance of last year’s total. In addi- 
tion, the efforts to establish an export trade in chilled 
beef are succeeding in a satisfactory manner, and the 
industry is expected to have a great future. It has, there- 
fore, become necessary to extend very considerably 
the cold storage facilities at Union ports, which are already 
inadequate to meet the demands of the fruit shippers. 
Within the next few months experimental cold storage 
chambers will be erected by the Government in the grounds 
of the old Breakwater convict station, Cape Town. As 
soon as the chambers are ready, a start will be made on 
the erection of a modern low-temperature research 
laboratory, which will be the finest of its kind in the 
Southern Hemisphere. The chambers and laboratory 
will cost £30,000. The low-temperature research staff 
at present consists of seven technical officers, but when the 
new laboratory and cold storage chambers are ready, 
the technical staff will be increased to twenty-four. For 
some years the present Cape Town low-temperature 
research laboratory, which is the only one of its kind 
in the Union, has acted in a consulting capacity with 
the Railways and Harbours Administration, in the design 
of preeooling stores throughout the country. At present 
there are precooling stores in Cape Town, Durban, a 
temporary store at Port Elizabeth, and one under con- 
struction in East London. Under the new Table Bay 
harbour development scheme there will be erected in the 
new basin at the Cape Town docks, within the next few 
years, a huge precooling store estimated to cost £280,000. 
During this period the Port Elizabeth store will also be 
made permanent, and extensions at Durban are contem- 
plated. The position is that within the next three years 
the Railways and Harbours Administration is budgetting 
to spend at least £600,000 on the erection of new pre- 
cooling stores at coast ports to meet the present needs 
and the confidently anticipated future export develop- 
ment. In regard to the carriage of fruit, from the 
Transvaal, for shipment, it is expected that before long 
considerable economy will be effected by the ability 
to use dry ice for the fruit wagons conveying the fruit. 
This will be rendered possible by the activities of a com- 
pany which has been formed to erect a factory to produce 
alcohol, dry ice, and other products from maize. Dry 
ice in the fruit trucks wil] increase the “‘ pay load” at 
least 20 per cent. 


A Greater Rand. 


A new chapter in the life of the Witwatersrand 
gold field is being opened to-day in the great expanse 
of country that lies beyond the eastern extremities of 
present-day mining activity on the Rand. Beyond the 
village of Nigel, which is rapidly becoming a little 
Johannesburg, the areas of which Heidelberg, Balfour, 
and Greglingstad are the centres, have sprung into new 
and thriving activity. Millions of money have been raised 
in the space of only a few months with which to explore 
to the full the undoubted economic possibilities of the 
auriferous conglomerates in these districts. Important 
pioneer development has been in progress for some time, 
and gradually the whole district is taking shape as one 
of the most significant offshoots of the Rand from which 
a new goldfield of considerable magnitude is in course 
of formation. There is scarcely a farm in this great area 
that is not to-day under option. Exploitation and develop- 
ment work is being pushed forward energetically, and the 
results so far obtained go a long way towards confirming 
the impression that only now are the true immensity 
and enormous productive capacities of the Banket beds 
of the Main Reef Series beginning to be properly realised. 


Steel for Road-making. 


The Iron and Steel Industrial Corporation has, 
it is stated, made proposals to the Transvaal Provincial 
Administration for the building of steel roads in the pro- 
vince. These roads, it is claimed, though more expensive 
to build than tarred roads, will never wear out, and so 
will prove economical in the long run. Dr. J. van der Byl, 
the chairman of the Corporation, is stated to be negotiating 
with the Administration for the laying of experimental 
sections. He claims that the scheme is quite practicable, 
and has been tested with success in other countries. No 
foundation is needed, beyond a levelling of the road 
surface, upon which }in. steel plates will be laid. These 
plates will be manufactured at the steel works in strips 
and welded together when they have been placed in 
position. A thin layer of asphalt will be spread on top 
to protect the steel from rust. No doubt the chairman is 
thoroughly convinced of the advantages—in the long run 
—of making roads in this manner, but there is also no 
doubt that every avenue, likely and unlikely, is being 
explored by the chairman and the rest of the directorate 
in the hope of finding outlets for the production of the 
new works. The ability of the railways of the Union 
to absorb 70,000 tons of steel annually—after once they 
have been restored to the normal state of efficiency and 
equipment which prevailed before the depression—is 
doubted by not a few who are well acquainted with the 
requirements of the railways. It was claimed by those 
who were foremost in pressing for the erection of the 
steel works, that the Union imports 300,000 tons of steel 
products per year, but even admitting that the figure 
is correct, much of it cannot be provided by the Pretoria 
works. For instance, motor cars and motor cycles, 
electrical trackless trams, motor lorries, and steam lorries 
could not be economically produced in the Union, and 
anyway, as regards motor cars, the saturation point is 
already coming into sight. But, further, there is a great 
host of articles made from steel of which the quantity 
of each required is so small that it would be preposterous 
to think of obtaining the plants required to fashion the 
steel. 


Pretoria to Scrap Tramways. 


Pretoria has decided upon the advice of its 
Town Clerk and the City Electrical Engineer who have 
been advocating the abolition of tramways and the substi- 
tution of compression-ignition omnibuses and the report 
of a sub-committee appointed by the City Council, to 


accept their recommendations. The sub-committee 
reported that it was satisfied that the enormous expendi- 

ture involved in reorganising the tramways system would 
not be justified, and that the compression-ignition omni- 

buses would be more economical than petrol-driven 
omnibuses. It was not in favour of introducing the 
trollybus system, which involves erection of poles and 
wires and fixity of routes, with the difficulty of extension 
and deviation. It is, therefore, decided that, as a beginning, 
sixteen vehicles be purchased, ten single-decker omnibuses, 
and six double-deckers, at a cost of £37,900, each omnibus 
to be operated by two men. 


Flood of American Cars. 


With improved trade, and money plentiful, the 
Union is buying motor cars on a big scale, and there is 
a perfect stream of American makes coming into the 
country. For the first three months of 1934 imports of 
cars and accessories are valued at £1,085,877, compared 
with £600,131 in the corresponding three months of last 
year, an increase of 78 per cent. Imports of petrol are 
up 41 per cent. for the same period, the amount being 
24,575,798 gallons, valued at £334,238. Cars registered 
in the first three months numbered 10,652, compared 
with 7208 in the corresponding period of 1933. In the 
last couple of months imports of cars from America have 
reached as high as 1000 a week on several times, and 
although the average will fall considerably below this, it 
seems very likely that 1934 will create a record, both 
as far as the import of American cars is concerned, and 
as regards the grand total. Even in the peak year the 
total imported did not reach 3000. One of the principal 
reasons for Union buyers returning to American cars 
is they have always preferred big, high-powered cars with 
great speed, and now with much greater spending power 
they are returning to America, where they can get them. 
Economy on petrol or longer life of British cars does not 
weigh with the South African motorist when times are 
good. 








TURBO-ALTERNATOR FOR IRONBRIDGE. 


Tue West Midlands Joint Electricity Authority has 
just placed an order with the British Thomson-Houston 
Company, Ltd., Rugby, for a 50,000-kW turbo-alternator 
for Lronbridge. 

This machine will be generally a duplicate of that 
already installed by the B.T.H. Company at Ironbridge, 
except that the alternator will be wound for 33,000 volts, 
whereas the existing alternator is wound for 11,000 volts, 
the generated current being transformed up to 33,000 volts 
by means of single-phase transformers. This 33,000-volt 
alternator will be the largest so far ordered for this voltage. 
The turbine is to be of the two-cylinder double-flow type, 
designed for a steam pressure at the stop valve of 375 lb. 
per square inch gauge, and 750 deg. Fah. total temperature. 
The condensing plant will be manufactured by Hick 
Hargreaves and Co., Ltd., of Bolton. 





THE AMERICAN IRON AND STEEL INDUSTRY. 





Tue recent decided decline in steel operations in the 
United States is reflected in the report of wages and 
employment in the steel industry for July which have been 
issued by the American Iron and Steel Institute. The 
report shows that while the industry’s operating rate 
in July declined from 52-68 per cent. of capacity to 
26-75, a drop of 49 per cent., employment and wages 
during the month showed a much less severe drop. 

The number of wage earners employed in July was 
383,673, as compared with 415,547 in the previous month, 
a decline of only 7 per cent. Average hours worked per 
week for each wage earner were 24:4, compared with 
35-7 in the previous month, a drop of 11-3 hours, or 
31 per cent. 

Total wages, exclusive of salaried employees, were 
26,150,272 dollars in July, a decline of 14,480,042 dollars, 
or 35 per cent., from the previous month. Average 
earnings per hour among the wage earners declined only 
1 per cent. from 63-9 cents per hour to 63-2 cents. 

The total number of employees in the industry in July 
was 424,126, compared with 455,966 in June. The total 
payroll for the industry was 34,913,521 dollars, a decline 
of 31 per cent. from June’s total of 49,466,664 dollars. 

The following table shows the comparison between 
July, 1934, June, 1934, and June, 1933 :— 


a 1934. June, 1934. June, 1933. 








338,146 


All employees a 424,126 455, 966 
Wage earners 383,673 415,547 | 305,239 
Wages, dollars .| 26,150,272 | 40,630,314 | 24,441,054 
Hours per week per worker 24-4 | - 35-7 | 39- 4 
Average momngs a a | 
cents ° 63-2 63-9 47-3 
26-75 52-68 45-37 


Operating rate 
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SUPPLEMENTING the figures as to fatalities at public 
road level crossings, given in our leader of August 24th on 
‘“* Railway Accidents,” we note that during the year 1933 
206 accidents at level crossings of all kinds were reported, 
in 64 of which there was personal damage and in 142 
material damage alone. The accidents.at public road level 
crossings numbered 140, and therein there were 18 
casualties. There were only 43 accidents at occupation 
crossings, but in 23 of them there were casualties wherein 
13 persons were killed and 18 injured. At footpath cross- 
ings there were 18 fatal and 7 non-fatal accidents. Of the 
39 perople killed at level crossings of all kinds, 30 were 
pedestrians, 8 were occupants of road vehicles, and one 
was a railway servant. In his annual report on the railway 
accidents of 1933 Colonel Mount again reminds highway 
authorities, in this relation, of the desirability of providing 








adequately for warning road users, by means of notices, of 
the approaches to public road crossings. 
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Sources of Cheap Electric Power. 


ADDRESS sy Prorrssor FRANCIS G. 


BAILY, M.A., F.R.S.E. President of the Section. 


(Coneluded from page 243, September 7th). 


INDUSTRIAL STEAM. 


NOTHER source of cheap power may be found in the 

proper utilisation of industrial steam. Many industries 
See low-pressure steam.in their processes, and use boilers 
working at a pressure of 50 Ib. or less. There is no difficulty 
in producing steam at 350 lb., superheating it, and passing 
it through steam turbines, ‘to exhaust at the required 
low pressure, and the steam so delivered is in all respects 
as good as that produced directly from boilers, as it does 
not come into contact with lubricating oil. The thermal 
efficiency of the turbine is 100 per cent., less the small 
radiation losses and bearing friction, for the rejected 
heat of the exhaust steam is used for other purposes, and 
all steam friction loss is retained as heat in the steam. 
As compared with the coal used in the boilers to produce 
the low-pressure steam, taking into account the cooling 
and running losses of the turbine set, the extra boiler 
losses due to the higher temperature, and the higher 
pressure of the feed pumps, the additional coal works 
out at 0-4 1b. per unit delivered. The additional capital 
charges are also low, for there is no condensing plant, the 
turbines are cheaper, the boiler plant requires a different 
and rather more expensive type of boiler, but not a larger 
output of steam, much of the subsidiary plant is the same 
as before the change, coal-handling plant being larger, 
water supply and handling are unchanged, boiler-house 
staff is little increased, and engine-room staff and plant 
are the only complete additions. The result is that capital 
costs for the additional plant are, overall, not more than 
half of those for the complete plant in a corresponding 
supply station, additional repairs, wages, and manage- 
ment aiso one-half, and coal not more than one-third 
of that in the best supply station. Hence even a small 
station of this kind can operate at a very low figure, little 
more than 0-Id. per unit, and the works in question 
will obtain their own mechanical power at this very favour- 
able price. The only difficulty in the plan at present is 
in the utilisation of the surplus power. The works require 
a supply of steam depending on their processes, and if 
this is to pass through the turbines, the electrical output 
is fixed not by the consumers, but by the process steam. 
An isolated plant cannot cope with two independent 
and variable loads, except by complex by-pass con- 
trivances, steam accumulators, additional plant for 
evenings and Sundays, and so forth, entailing so much 
extra cost and loss that the advantages are dissipated. 
On a large scale the method is highly economical, and is 
well exhibited in the Billingham works of Imperial 
Chemical Industries. If, however, the factory electric 
station is connected to the grid, even a small one may put 
in all its spare output, no matter how irregular that may 
be, provided that consumers are not too far away, and 
that it can supply the energy at a price which will benefit 
all parties. 

How much power can be obtained from this source 
it would be laborious to ascertain. Each factory would 
require separate consideration, and the cost of altering 
existing boiler plants would be important. But the change 
can be introduced gradually, new factories or renewal of 
plant affording opportunities, until all suitable factories 
are absorbed into the scheme. By that time the increased 
demand will easily take up all the power without disturbing 
the other sources. 

Other possible sources of cheap electric energy are 
coke ovens and blast-furnaces, both of which produce 
combustible gas. The coke-oven gas has a high calorific 
value, and will command a better price if distributed 
as town gas. The proposal to transmit town gas at high 
pressure to considerable distances, if it prove successful, 
will allow of the direct use of very large quantities of gas, 
if of high calorific value. It is not worth while to transmit 
the low-grade gas from blast-furnaces, just as it does 
not pay to carry low-grade coal, and the gas may therefore 
drive electric plant, and all power in excess of works 
requirements can be put into the electric mains. This 
has been in operation at the North-Eastern Supply 
Company for many years, and while no great amount of 
power can be expected from this source, all cheap elec- 
tricity at distributed points is helpful. The stations would 
operate like the small pit-head and the process steam 
stations, the output being controlled by the supply of 
gas and not by the consumer, so as to avoid the storage 
of gas. 

Two large consumers of coal are probable in the near 
future, the one being the proposed petrol factory, the 
other the low-temperature carbonisation process. But 
neither is likely to provide low-grade coal. While only 
high-grade coal is used for actual hydrogenation, there is 
consumed a large quantity for heating purposes, and this 
may be of very low grade, if the works are near the pits, 
so at present there does not seem likelihood of the new 
industry providing power for the grid. The production 
of low-temperature carbonisation fuel provides a good 
gas as an additional product, which should be distributed 
as suggested above. While a fairly good coal with low 
sulphur and ash content is required for actual conversion, 
there is here also an additional amount used for heating, 
which can be low grade, and if the works are near to the 
pits, they will absorb all the refuse coal belonging to the 
coal that is coked. While this industry should have an 
important future, if properly organised, it does not seem 
likely to come into the electric supply scheme. 

The items in the cost of a unit have of recent years 
been codified and separated into parts dependent on the 
load factor and those that are independent, together with 
the influence of the size of the station. The costs for a 
normal station of 100,000 kW and for a pit-head station 
of the same size are here given, assuming certain conditions. 
The capital expended on the plant is one-quarter 4} 
per cent. debentures, one-quarter 5} per cent. preference 
shares, and one-half ordinary crahay Learn to pay 7 oa 
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cent., or 6 per cent. all over. Depreciation and reserve 
are 34 per cent. The cost per kW of the normal station is 
£14 per kW, and of the pit-hedd station £15. Coal is 
13s. per ton at 11,500 B.Th.U., and waste coal is 5s. at 
10,000 B.Th.U. Salaries, wages, repairs, maintenance, 
and stores are the same for both, and are at the average 
rates for this size of station. All charges for rates and 
taxes, office expenses, and other general expenses are 
omitted. 

The curves are shown in Fig. 1. At all load factors the 
reduction in cost at the pithead station is about one- 
twentieth of a penny per unit. While this reduction does 
not look impressive when compared to the usual charges 
for lighting, it makes a substantial difference to the cost of 
the unit for domestic heating, which is now down to 0- 5d. 
in some places ; and it will be shown that any lowering 
of cost of production is followed by a decrease in cost of 
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distribution, so that there will be a beneficial improvement 
on the first economy. 

[More recent figures of steam station costs show reduc- 
tions in wages and repairs amounting to some 0-0ld. per 
unit, varying very little with the load factor. This correc- 
tion lowers the curves for both normal and pithead stations 
equally, so the saving due to the pithead station is not 
altered.] 


WaTER POWER. 


In England there is at present no question of electric 
supply of any magnitude from water power. The Severn 
scheme is receding into the background, as the cost of 
generation from coal goes steadily down. When the 
Association met in Edinburgh in 1921 this Section devoted 
some attention to water power, and no one ventured to 
prophesy so great a change in every item in the cost of 
production from coal as has actually taken place. 

The chief part of the cost of water power lies in the civil 
engineering work, for the water turbines, now reduced in 
cost and improved in efficiency, are financially an unimpor- 
tant part. There is a dead weight of capital expended on 
permanent works, and their very permanence is against 
them. Repayment charges may be put low, but they 
remain while the rival steam stations are installing cheaper, 
larger, and more efficient machines, and reducing fuel, 
wages, and capital charges. In Scotland these years have 
seen the planning of several ambitious schemes, some of 
which have been undertaken and are nearing completion. 
As engineering work they are well conceived and in every 
way excellent, but already their expected production costs 
are being hard pressed by their rivals, and the end is not 
yet. This paper shows that substantial reductions are 
quite feasible, in addition to the gradual reductions that 
have gone on steadily and show no signs of ceasing. In 
the Highlands and everywhere north of the industrial belt 
from Glasgow to Fife, excepting the large towns on the 
East Coast, the hydro-electric station is in a strong 
position, for its foot is on its native heath. But in the 
Lowlands and in coast towns obtaining seaborne coal, in 
the author’s opinion it is fighting a losing battle. 

The cost of a hydro-electric scheme cannot be given a 
single figure per kW, depending only on the size. 
Even the actual station plant varies in cost according to 
the head of water, while the pipe lines, lades, and reservoirs 
may have a wide range, so that each proposed scheme must 
be considered individually for capital expenditure. Station 
wages are small, as the machinery is simple, but the 
upkeep of the hydraulic works is usually a substantial 
item, and one which depends largely on the results of 
natural phenomena, which cannot be foretold. The load 
factor introduces complications, differing with different 
types of lay-out. 

For comparison with steam stations all wages, salaries, 
and maintenance, i.e., all running costs, are taken at 
14s. 6d. per kW per annum, the load factor having 
very little effect. The corresponding figure for the steam 
stations described above is 18s. at a load factor of 0-7 and 
15s. 8d. at load factor 0-4. Or the cost per unit for the 
hydro-electric station at load factor 0-4 is 0-05d. Capital 
charges are 6 per cent., as before, and depreciation and 
reserve are put at 2-5 per cent., instead of 3-5. All rates, 
taxes, &c., are omitted as before. The curves for varying 
load factor, worked out for a range of capital costs per 
kW from £60 to £20, are shown in Fig. 1. The power 








is taken as that which the station has normally sufficient 


water to supply continuously, and the actual annual 
output falls below this if the load factor is less than unity, 
due to variable demand or to shortage of water. 

At the usual load factor of 0-4 the scheme is limited to 
£32 per kW, if it is to equal the normal steam station, 
and to £25 if it is to compete with the pithead station, dis- 
regarding all question of transmission. A cheap design 
is one in which the river is diverted into a channel or 
tunnel, and after some distance sufficient head 1s obtained 
above the river bed. No storage is attempted, and during 
periods of low water the output falls off and must be supple- 
mented from a neighbouring steam station. Its use corre- 
sponds to what has been suggested for small pithead 
stations. The Clyde Valley stations are of this character, 
and at their cost of £27 per kW they compare favour- 
ably with the normal steam station if the load factor 
exceeds 0-3, but they require a load factor of nearly 0-6 to 
reach the pithead station cost. The load factor in this 
case is really a river factor, which varies between a wet 
and a dry year, but they are certainly more economical 
than the normal steam station. 

For stations with reservoirs the cost usually rises con- 
siderably, although that at Kinlochleven has exceptionally 
low cost and large storage. But such stations may be 
used in a different way. The daily fluctuations in load 
make no appreciable difference to a reservoir, and if the 
pipe line to the turbines is short the extra cost of increasing 
the power of the station is small, for it only means larger 
pipes and larger turbine sets, which are cheap machines, 
so the cost per kW of station power may be much 
reduced. The annual output is not increased, as that is 
limited by the water supply, but the station can operate 
more economically at low load factors, and it becomes a 
good peak load station. The cost curve is much altered in 
character, and an arbitrary example is given for com- 
parison. The cost is divided into two parts, £36 being 
constant for all load factors as representing the reservoirs 
and collecting lades, and being calculated on the power at 
unity load factor, as determined by the annual quantity 
of water. Station and pipe cost at this power is £14 
per kW, and this is recalculated for each load factor, the 
station wages and maintenance also being adjusted. The 
curve is much flatter, and from 0-5 downwards its costs 
are lower than the pithead station. Although at unity 
load factor the cost per kW is £50, this reduces to £23 at 
0-3 and to £18-5 at 0-21 load factor. 

The stations of the Galloway scheme are to be mostly of 
this type, but the costs, when analysed in this way, are 
considerably larger, in fact 50 per cent. larger. The esti- 
mates given by the promoters in the parliamentary inquiry 
bring out the cost per kW at £27 at a load factor of 0-21, 
at which it was proposed the stations should work, and the 
cost per unit on the above basis of calculation comes up 
to 0-34d., which is also the figure estimated by the pro- 
moters. The pithead figure is 0-32d., so that in its own 
area and for peak loads there is little difference, though 
with higher load factors the pithead station rapidly gains. 
The neighbourhood is, however, quite unable to absorb 
the 100,000 kW, which it is proposed to develop, on peak 
load or even as a complete load. It has been suggested 
that power can be transmitted to Carlisle, which is 50 miles 
away, and this, as will be shown below, will add 0-022d. 
to the cost, if the load factor is 0-21. This brings the total 
to 0-36d., nearly the cost. for a normal steam station. As 
Carlisle has a coalfield on each side of it, the advantage of 
the transmitted power becomes rather illusory, and the 
grid will not be greatly helped by the scheme, except in 
Galloway and Wigtownshire. 

It might be imagined that with cost curves of different 
shape a happy apportionment of loads would yield a lower 
combined cost. It will be found, however, that little 
difference is made if the average load factor is not below 
0-4, for the steam station curves are becoming flatter, and 
the reduction in their cost is absorbed by the higher cost 
of the peak load station. Each case must be worked out 
for itself, as no general rule can be given, and there are too 
many variables to allow of a mathematical determination 
of the conditions for a minimum cost, but in most cases the 
effect is disappointing, and the more so the higher the load 
factor of the system. 


Cost oF TRANSMISSION. 

The position of generating stations brings in the cost of 

transmission. In the coal areas the numerous sources of 
supply will on the whole reduce transmission costs, but 
the supply of power to outside areas depends chiefly on the 
cost of electric transmission, as compared with other 
methods. 
The cost of long-distance transmission of electric energy 
has been much reduced by increased voltage, and by 
reduced cost of transformers and transforming sub- 
stations. It is considerably influenced by load factor, for 
capital charges and wages are constant, while line losses 
are much reduced on low load factors. For any distance of 
importance the grid at 132,000 volts will be the usual 
means, and the cost of transmission over 100 miles is 
shown in Fig. 2 for the various generating stations, the 
difference being caused by the respective costs of the power 
wasted in the line. The conditions assumed are: interest 
at 3} per cent., repayment in thirty years, &and annual 
upkeep at £20 per mile, which makes a total capital and 
maintenance charge of 6-75 per cent. There is 10 per 
cent. drop on full load at power factor 0-8 in the line and 
transformer windings at each end, and core losses are 
1-25 per cent. At unity load factor the energy loss is 
directly subtracted from the station output, and must be 
charged at the cost of production, as given in Fig. 1. For 
lower load factors the exact figure to be allowed is not 
more than this, and is probably slightly less, but as the 
loss is small the unity load factor value for the units loss 
has been taken all through for the coal stations and for 
the £40 hydro-electric station without reservoir. But the 
station working on a reservoir has only a certain amount of 
energy per annum to sell, and the wasted energy is charged 
at the value for the load factor, which increases the cost 
at low load factors. Below 0-6 there is little difference 
between them. There is a definite minimum at about 0-6, 
which can be shifted to a lower load factor by increasing 
the load and line loss, if this does not cause regulation 
troubles. There is also shown the cost of transmission 
over 50 miles from the Galloway station, and the cost over 
40 miles from a pithead station, which was the distance 
taken above as in the neighbourhood. 








These costs may be compared with the cost of rail and 
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of sea carriage of raw coal. Rail transport is in general 
id. per ton-mile plus 6d. for end charges and wagons, or 
8s. 10d. for 100 miles. Allowing 1-3 lb. per unit the cost 
is 0-061d., which is three times the cost of electrical trans- 
mission at a load factor of 0-4, so the coal wagon cannot 
compete with the grid. For shorter distances the pro- 
portion is slightly different, but always much larger. 
Carriage by sea is cheaper for long distances, if both pits 
and generating stations are conveniently situated. From 
Newcastle or Fife to London, for favourably placed pits, 
the cost is at present about 4s. per ton, so that electrical 
transmission from the nearest existing pits to London, 
120 miles, will cost very nearly as much as carriage by 
sea to stations on the Thames bank, and only the cheap- 
ness of waste coal will give an advantage. Shipping freight 
charges are low at present, and a rise will make electric 
transmission economical to London, apart from the use of 
cheaper coal. Hence transmission from the pithead 
stations may be safely undertaken, even if the amount 










100 MILE TRANSMISSION. 
A. Hydro-Electric with Reservoir 
B. Steam Station 
C. Pit Head & Hydro-Electric 
D. Galloway 50 Miles 
E. Pit Head 40 Miles 
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of waste coal available should not suffice for the whole 
load, and if the Lincolnshire coal materialises there will 
be plenty, some of it at a shorter distance. 


RaTEs AND TAXES. 


In the foregoing calculations of costs the item of local 
rates has been omitted, for rates vary in different districts 
and a general figure is not possible. The present charge 
for rates on electric supply stations is very high and they 
have not come under the recent reduction of rates on 
machinery. Roughly, the item of rates on the generating 
plant alone amounts to about 0-06d. per unit, consider- 
ably more than wages and salaries and more than half the 
cost of coal. It is a tax or contribution towards local 
expenditure, which has grown to dimensions far greater 
than the early years of its operation seemed to indicate. 
While generating costs have gone down, taxes have gone 
up, and this charge is not generally realised, except by 
the engineer who is trying to reduce costs, but it amounts 
to nearly £100,000 per annum for a 100,000-kKW station. 
Now and again a few thousand pounds of credit balance 
in the year’s working of a station belonging to a town 
council is handed over ‘“‘ for the relief of the rates,’’ and 
often there is much protest that this is obtained at the 
expense of the consumer. The far larger sum quietly 
extracted as rates is not called in question. While the 
theory and practice of rating, as applied to factories and 
public utility companies and services, cannot be discussed 
here, it may be permissible to claim that the position of 
electricity and gas supply and railways has become 
anomalous. The supply mains are also assessed for rates, 
so that the total rate charge to the consumer is often as 
much as 0-1d., while the selling price for domestic heating 
is 0- 5d. or little more. Without demanding the complete 
abolition of rates on these public industries we may reason- 
ably claim some substantial reduction, such as one-half, 
amounting in our case to 0-05d. per unit. If to this is 
added the equal sum which the cheap fuel of the pithead 
station can achieve a total reduction of 0-1d. is obtained. 
The importance of this will now be discussed. 


Future CoNsUMPTION. 


The cost given in Fig. 1 for generation in large steam 
stations is 0-25d. per unit at the usual load factor of 0-4, 
while the selling price is at least 0-5d. for domestic heating, 
power being 0- 75d. to 1-0d., and lighting 3d. to 6d. Local 
rates account for some of this difference, but distribution 
and office expenses are the chief part. Both are nearly 
constant expenses for a given maximum demand, and are 
directly reduced by a high load factor. The mains do not 
wear out faster if they carry current for more hours a day, 
nor does it cost more to read a larger number of units on 
the meter nor to make out a larger bill. Also the cost is 
decreased by a greater density of load over an area. More 
consumers per mile of low-tension cable merely mean more 
feeding points and larger high-tension mains or a higher 
tension, and to obtain a more nearly universal demand and 
a larger demand per house is simply a matter of reduction 
of selling price, while they will themselves help-greatly to 
reduce the cost further if the process can once be started. 

The historically first use of electric energy—electric 
lighting—is now so general where a supply is available 
that no great increase will be obtained by a reduction in 
price, and enlargement of areas of supply means country 
districts with sparse population. Motive power in factories 
is now supplied to the extent of one-half from electric 
mains and a considerable part of the other half is electric 
drive from private plant, where industrial steam is required 
and a steam generator is easily added. These may come 
into the general scheme, but will not greatly increase the 
public demand. The old shop engine is rapidly disappear- 
ing and the process will not be much accelerated by cheaper 
electricity, as in the great majority of cases the electric 
drive from a public supply already costs less than the shop 
engine. 

There remain as comparatively little developed direc- 





tions for new demand the fields of domestic heating of 
all kinds and electrification of railways. In these a 
successful competition with other methods depends largely 
on cost. Electric cooking, hot water supply, and house 
warming must be brought down to a figure not greatly 
exceeding that involved in the consumption of raw coal, 
if anything like a general adoption is to be brought about. 
A figure of one halfpenny begins to be persuasive, but 
above that the added convenience does not outweigh 
the cost in the view of most people, and even that figure 
only meets the competition of gas on equal terms, if the 
price of gas is 8d. per.therm, and there are signs that 
this may be reduced. The possible demand is enormous, 
for the present consumption of domestic fuel is some 40 
million tons per annum, more than three times the whole 
of the coal used in electric sapply for all purposes. Owing 
to the large losses of energy in the steam engine, with 
boiler losses and transmission, at the best only 20 per 
cent. of the total heat in the coal burnt is delivered to 
the consumer. The domestic fireplace has a rather better 
efficiency, but it is not used so economically, so on the 
whole the amount of coal used will be much the same. 
The station uses a cheaper fuel, but loses on the cost of 
distribution. As domestic heating yields a high load 
factor, and offers scope for a high density factor, it will 
help greatly in lowering distribution costs. 

The railways offer a large, though not so large a field. 
This was explored by Lord Weir’s committee of 1931, 
and the finding was favourable. But it was not universally 
accepted in its entirety, and the margin of advantage 
claimed was obtained by economies of doubtful character. 
The price of electric energy was taken at 0-5d. per unit, 
and at that figure the electric power came out at little 
less than the cost of present methods. Since then locomo- 
tive designers have not been idle, and coal consumption 
has been reduced in the latest patterns, so that a sub- 
stantial reduction on the halfpenny will be required. 
This should be quite possible, for the price that was 
assumed was on the safe side and could be reduced to-day, 
since distribution costs in bulk to the railway line will 
be less than to individual householders, and the further 
reductions indicated in this paper will bring the question 
to a practical proposition. The complete electrification 
was estimated to require a consumption of 5400 million 
units, but probably a good many branch lines would not 
be electrified, and a total of 4000 million may suffice. 
It is not a great addition to the total load, which was 
close on 16,000 millions last year, but it is a desirable 
increase, as it will have a good load factor, and can be 
easily provided, for railways and population go together. 

There are signs that a low price will bring in large 
consumers in the metallurgical industries. The use of 
electric furnaces is rapidly increasing, and below 0- 5d. 
the private plant has little chance of competing, if com- 
plete reliability is to be ensured. The possible magnitude 
of this load it would be futile to estimate, but it will be 
considerable and will have an excellent load factor. 

From the foregoing it is evident that the electric supply 
industry can be put on the road to a substantial and 
even to a great increase, and that the new business will 
materially improve the load factor and reduce costs of 
distribution. The use of cheap fuel and an alleviation 
of the burden of rates will give the initial stimulus that 
is needed, and the great increase will automatically recoup 
the apparent loss to the rate fund of the local authorities. 

These prospective new consumers will reduce the 
amount of waste coal that will be available, for house 
coal and railway coal are high-grade fuel, from which a 
good supply of low-grade coal has been screened off. 
If they are taken out of the class of raw coal consumers, 
and put into the class which uses electricity, the effect 
will be twofold. But there is little chance of a wholesale 
complete electrification of dwelling-houses, and a com- 
plete cessation of the use of raw coal for any purpose. 
And under most circumstances it will be cheaper to use 
the coal at the pits than to carry it to supply stations 
at a distance, even though some of the coal is of good 
quality. There are many possibilities in the future, such 
as petrol and tar extraction and gas production, but for 
all of them it is preferable to avoid carriage of raw coal, 
so the pithead electric station will always be in the right 
place, able to work in with the other processes, so long 
as coal continues to be our main source of power, and that 
is a long time. 

ConcLUSION. 

To sum up the main theme, the grid and the branch 
lines should operate not only as distributors of power 
to the consumer, wherever he may live, but also as 
collectors of power wherever it may be obtained, and 
like all successful middlemen, it should buy in the cheapest 
market and put the consumer into connection with the 
nearest producer, whether small or large. The small 
producer, in other goods as well as electricity, may show 
very low costs of production, but fail to find a steady 
market. The grid can offer such a market, and while 
it has no warehouse or other means of storage, it can 
harmonise the consumer and producer by varying the 
output of the large stations, which will work on the 
principle of keeping up the pressure at distribution centres, 
and the current will flow naturally to where it is demanded. 
The stations will gradually be placed where their costs 
are lowest, and the pitheads and coal-cleaning floors 
will be their natural sites for the greater part of this 
country. The economies thus made possible will attract 
consumers that are at present in doubt, and a great 
increase will ensue. 

The process of introducing these new supplies need 
not be sudden or simultaneous at all parts, nor need the 
existing stations be hastily discarded. What is required 
is a policy of making all extensions of power at pithead 
stations, and allowing a natural development of this 
policy as is found good. The closing down of the present 
small stations, and the normal rate of growth, will give 
opportunity for a large-scale trial in a few years, and com- 
mencing with the most suitable places, the process can 
be steadily continued. Every improvement in methods 
of transmission will place the pithead station in a stronger 
position for the supply of large towns. 

The question of the ownership of these large pithead 
stations will require consideration. Several solutions are 
possible, but for all of them it is essential that there shall 
be co-operation between the producers of coal and the 
producers of electricity. The one party must be assured 





of a steady sale of their cheap fuel, that they may be 
willing to remodel their business to suit the new outlet ; 
the other party must be assured of a steady low price, 
that they may not be exploited after they have given 
hostages by large expenditure on the new stations. It 
seems a suitable case for a central control, as without 
guarantees neither party would be wise to commit them. 
selves, though the advantages to both seem fairly certain 
and considerable. A proposal of such wholesale common 
action would have seemed impracticable ten years ago ; 
but we are becoming used to Central Boards, and the 
Coal Board and the Electricity Board are already in 
being for the purpose. 

To the owners of large generating stations these pro- 
posals may appear rather alarming. The supply com. 
panies in whose areas are coal pits will be able to put their 
new stations at the pits and reap the full advantage, 
and they constitute the majority. The others will have 
the choice of importing a bulk supply, if it is cheaper 
than their own product. The case of the large cities in 
the coal areas, which have their own stations but no pits 
in the city area, presents some difficulty. Sooner or 
later their stations may be outclassed by foreign imports. 
But it must be recognised that there is nothing permanent 
in engineering, least of all in electrical engineering, and 
a fitting motto for the supply industry may be taken from 
**In Memoriam ” : 

** Our little systems have their day ; 
They have their day and cease to be.”’ 








NORTH-EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS. 


Tue following awards have been made by the Council of the 
North-East Coast Institution :—- 

Institution Gold Medals.—Engineering: ‘The Possibilities 
of Applying Improvements Effected in Modern Land Power 
Plant to Ship-propelling Machinery,” by W. T. Bottomley, 
A.R.T.C., E. W. Corlott, and Frank Piercey. Shipbuilding : 
‘The Electric-welded Ship ‘ Peter G. Campbell,’ ’’ by Norman 
M. Hunter. 

Institution Scholarship.—Awarded to Mallinson Powley. 
Grants of £30 each have been made to Richard Clement Sumner 
and Paul Carter. The scholarship of William Leslie Stewart, 
the 1933 Scholar, has been continued for a further year, and a 
grant of £50 has been made to John Campbell Matthew (who 
received a similar grant last year). 

George Mitchell Harroway Scholarship.—This scholarship, 
awarded to Guy Gowland Harforth last year, is being continued 
for the 1934-5 session. 

Thomas Fenwick Reed Medal.—Awarded to Mr. John Charles 
Boyd. The medal, which was founded by the late Mr. Thomas 
Reed, of Cardiff, is awarded to the candidate who most success- 
fully produces and exhibits evidence of ability to share in the 
control of industry. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue SUNBEAM Company has received a third order from the 
Bournemouth Corporation for thirty-six trollybuses, the value 
of the order being approximately £80,000. These new omnibuses 
will be similar to those recently supplied. 

HuntiInctTon, HEBERLEIN AND Co., Ltd., 47-51, King William- 
street, London, E.C.4, have recently secured a contract for a 
washing plant capable of treating 100 tons per hour of 3in. coal 
for William Baird and Co., Ltd., for their Easton Pit at Bathgate. 
The colliery company stipulated that a definite grade of 
middlings is to be produced corresponding to sharp cuts in the 
washability curve of the coal concerned. The same makers 
have also secured a contract for a de-dusting plant capable of 
handling 100 tons per hour of 2}in. coal for the Wombwell 
Coke and Bye-Product Company, Ltd., of Wombwell Main, 
near Barnsley. 








LAUNCHES AND TRIAL TRIPS. 





Hat YUAN, single-screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of the Chinese Govern- 
ment Purchasing Commission for the China Merchants Steam 
Navigation Company; dimensions, 343ft. by 47ft. 3in.; to 
carry cargo. Engines, triple-expansion ; pressure 200 1b. per 
square inch ; trial trip, September 6th. 

Sir HastInGs ANDERSON, motor vessel ; built by Harland and 
Wolff, Ltd., to the order of H.M. War Department ; dimensions, 
112ft. by 25ft. by 12ft. 6in.; for target towing. Oil engines, of 
Harland-B. and W. type, constructed by the builders ; trial 


trip, recently. 








Re-CLeaNiNnG oF TURBINE BLADES.—An interesting experi- 
ment was recently carried out on behalf of a well-known ship- 
repairing works in Glasgow in connection with the cleaning of 
turbine blades. A deposit of borax flux adhering to these 
blades was causing a certain amount of trouble, and various 
methods were used for its removal. Finally, it was found that 
the blades could be perfectly cleaned by immersion in a dilute 
solution (1 : 17) of Clensol No. 2 at 140 deg. Fah. for half an hour. 


Joun T. Moutp.—The death occurred on Thursday, Septem- 
ber 6th, of John T. Mould, at the age of seventy-three years. 
Mr. Mould, who was a director of the Igranic Electric Company, 
Ltd., received his early training with the Lancashire and York- 
shire Railway Company at Manchester, and in 1891 entered 
the employ of J. H. Pickup and Co. as Yorkshire sales engineer. 
In 1899 he joined the electrical department of the Sturtevant 
Engineering Company, and with the late A. H. Adams to develop 
the sale of electric motor-controlling apparatus. In 1905 Mr. 
Adams formed the Adams Manufacturing Company, Ltd., and 
built at Bedford the nucleus of the present Igranic factory. 
The electrical switchgear business was acquired from the 
Sturtevant Engineering Company, and Mr. Mould was appointed 
sales engineer. He took an active part in various trade associa- 
tions connected with the electrical —— and served on 
committees and panels of the B.E.A.M.A., F.B.I., and B.S.I. 
He played an active part in 1925 in the formation of the Radio 
Manufacturers’ Association, and was a Trustee and member of 
the Executive Council since its formation. He was Vice-Chair- 
man of the R.M.A. in 1928, Chairman in 1929, and from 1930 
was a Vice-President. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


The Continental Markets. 


Sales of Continental steel in the British market 
have declined during the past fortnight, but this appears 
to be due to smaller offerings by the sales organisations 
of the foreign works rather than to a slackening in demand. 
Since the latter part of August the position of the Belgian 
works in particular has improved owing to orders from the 
Argentine and the Far East, and a fair volume of business 
has also been transacted with British India. A great deal 
of this has consisted of orders for bars, and the orders 
from India have been given with the stipulation that the 
material must be delivered in that country by mid-October 
in order to escape the new duties which it is expected will 
be put into operation on November Ist. Merchants who 
have taken these orders seem somewhat uneasy, since if 
the Continental works do not ship in time there is likely 
to be a great deal of trouble with Indian buyers, who may 
possibly reject the material. German works are busier 
than for the past three months, and in some cases they 
have been forced to return to three-shift operations. 
Whilst the improvement in the German position is largely 
due to the home trade demand, there is no doubt that 
recently business with overseas markets has developed. 
A number of barter agreements in which German importers 
have placed orders for goods on condition that German 
products are bought in exchange, and in which steel 
materials have played an important part, are reported 
with Brazil. Efforts have been made lately to obtain 
business from Manchukuo by American, British, and Con- 
tinental works, and it is interesting to note that Japanese 
merchants are reported to have bought steel for export 
in Germany on f.o.b. terms for that destination and have 
been able to cut the Cartel’s c.i.f. prices by 4s. to 5s. by 
making cheap freight arrangements with Japanese 
shipping concerns. 


The Pig Iron Market. 


Business in this department is slowly expanding, 
but there are still many consumers who are reluctant 
to replace contracts which have been worked off, and as a 
result there is a considerable amount of day-to-day buying. 
For the most part, however, the important consumers have 
covered their needs up to the end of the year and in some 
cases well beyond ; whilst others are negotiating with a 
view to placing long-distance contracts. The North-East 
Coast makers have come through the holiday period much 
better than they expected. The current production is 
going into consumption and the normal increase in demand 
as the autumn advances should quickly dispose of the 
surplus Jeft in makers’ hands as a result of the light 
demand during August. The shipment figures for last 
month were distinctly encouraging, the total being 14,638 
tons, compared with 7726 tons in July, of which the quan- 
tity sent abroad was 6691 tons, against 2469 tons in the 
previous month. This is one of the heaviest foreign ship- 
ments for any month since November, 1931. The 
deliveries to Scotland seem to be increasing and have been 
accompanied by an improvement in the demand, so that 
the producets in this district are well satisfied with the 
prospects offered by the Scottish trade. No change has 
occurred in the situation in the Midlands, but the position 
is generally regarded as satisfactory. The demand for 
foundry iron comes principally from the light castings 
manufacturers, whilst business with the heavy engineering 
concerns is on a steady basis. Hints of increases in the 
price of pig iron are not regarded seriously by consumers, 
although producers point to the rising costs of raw mate- 
rials. Business in forge iron continues disappointing. 
The Scottish pig iron producers are meeting with a good 
demand and apparently all the current make is being 
absorbed. In Lancashire the resumption of deliveries 
after the wakes stoppages has imparted a brisk appearance 
to the market. Business with the heavy engineering 
industry has expanded of late, and whilst some consumers 
have already placed forward contracts, a considerable 
number are now negotiating with a view to covering their 
requirements some distance ahead. There has been a 


slight lull in the demand for hematite during the past export trade has not been altogether maintained, and new 


week, but no slackening in deliveries has resulted and these 
have been on a particularly good scale in the Midlands. 


whilst carbon quality range from £6 17s. 6d. for -42 per 
cent. to -60 per cent. carbon to £8 17s. 6d. for 1 per cent. 
carbon and up. Recently the makers of sheet bars in 
England and Scotland endeavoured to follow the example 
of the Welsh makers of sheet and tin-plate bars and raise 
their prices from £5 delivered to £5 2s. 6d. to £5 5s. The 
movement in Wales was the outcome of the international 
tin-plate agreement, but the sheet industry is in anything 
but a good position and consumers show considerable 
reluctance to pay the enhanced prices. During July and 
August the competition of Continental material at prices 
delivered and duty paid 3s. to 4s. below the British makers’ 
quotations caused some anxiety, but lately offerings of 
this material have been restricted as the Continental 
works have required larger supplies for their own use. 


Scotland and the North. 
. Present indications point to a spell of renewed 
activity in the Scottish steel trades during the autumn. 
There is still a considerable tonnage of orders to be com- 
pleted for the shipyards and although the recent contracts 
placed on the Clyde have been for small vessels and will 
not provide much work for the steelmakers, it is antici- 
pated that more important orders will be received later 
in the year. It does not seem likely, however, that steel 
production over the closing months of this year will be so 
heavy as in the corresponding period of 1933 ; but with the 
work in hand and the new business which is expected to 
mature this autumn the heavy steel works should be in a 
comfortable position for some months to come. The 
demand for steel from the heavy engineering works and 
the machinery makers has been much more active. There 
have been several announcements of important contracts 
having been taken by the latter department, including 
orders for three marine steam engines. The constructional 
branch is fairly well employed and there is a steady demand 
for sections. Business in plates and sheets, however, is 
on the light side and comparatively few transactions in 
boiler plates are reported. Conditions at the re-rolling 
mills do not improve in accordance with anticipations, 
although the demand for light sections and small bars has 
become rather more active.. Export business, however, 
is on a disappointing scale. September opened in Lanca- 
shire with busier conditions ruling than for several weeks. 
The amount of new business in sight may not include 
many important contracts, but there has been an encourag- 
ing expansion in day-to-day transactions. It is a good sign 
that consumers are more optimistic and report an increase 
in the volume of orders reaching them, which should soon 
be reflected in a stronger demand for steel. The con- 
structional engineers appear to have improved their 
position and orders for structural steel are reaching the 
works in increasing numbers and larger tonnages. The 
electrical engineers also are fairly busy. Steady conditions 
rule at the re-rolling mills and these too have participated 
in the general tendency to shake off the dullness that has 
existed during the holiday season. On the North-West 
Coast conditions are fairly satisfactory. The stee! works 
are producing good tonnages of rails, semi-finished steel, 
and hoops, and the Vickers-Armstrong shipyard has a 
number of contracts in hand which will keep it busy for 
some time. 


The North-East Coast and Yorkshire. 


The steel works on the North-East Coast have 
benefited from the recent moderate expansion in trade, 
and most of them are in a position to continue operations 
at the present rate practically until the end of the year. 
Rail orders have been worked off somewhat rapidly of late 
and fresh business in this material would be welcome. 
At the moment the chief demand is for structural steel, 
and the local constructional engineers anticipate that it 
will expand as the autumn approaches. The production 
of steel in this district is estimated to be at the rate of 
close upon 2,000,000 tons per annum, and is larger than 
that of any other district in the country. The improve- 
ment which occurred towards the end of August in the 


business of an attractive nature is scarce. Some expan- 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 


Semi-finished Steel. 


Interest in this market has shown unmistak- 
able signs of reviving since the end of August, although 
the position is not so good as it was even in the earlier 
part of this year. The market for semis, naturally, 
reflects the conditions ruling in the finished steel depart- 
ments, and since the duty was imposed on imported steel 
there have been one or two changes which have influenced 
the volume of business coming on the open market. The 
arrangement under the reorganisation scheme by which the 
associated re-rollers and the steel works adhere to the 
same fixed prices has diverted a certain amount of business 
from the former to the latter, and as the steel works 
manufacture their own supplies of semis their orders 
do not appear in the market. The re-rollers, on the other 
hand, most of whom buy from more than one supplier, are 
not so well situated as regards orders in hand and their pur- 
chases for several months have been on a rather restricted 
scale. Lately the improved demand for finished steel 
products has enabled the re-rollers to place more business 
in billets, and this has created a better tone. Another 


sion in trade with India, however, is hoped for as a result 
of the reduction in the import duties upon British steel, 
which are expected to come into force in November, 
although official confirmation of the date is lacking. The 


of buying by that country. Business in stainless steel 


the prospects for this industry are regarded as exceptionally 


Export quotations are 
be found on the next page. 


several thousand tons of Larssen steel piling, 8000 tons to 
9000 tons of structural steel for building bridges in China, 
of which 1300 tons to 1400 tons are compound girders to 
take the place of wide-flanged beams not rolled in this 
country, and 2000 tons of bearing plates of special sections. 
The order for these plates was placed outside the Rail 
Makers’ Association with the Darlington Rolling Mills. 
The Danish State Railways have placed an order for the 
complete electric control equipment for twenty motor 
coaches and ten trailer coaches with the English Electric 
Company, Ltd., of Stafford. W. Doxford and Sons, Ltd., 
of Sunderland, have secured the contract for a motor ship 
of 9000 tons for P. J. Sutherland and Co., Ltd., of New- 
castle-on-Tyne. Balfour, Beatty and Co., Ltd., of London 
and Edinburgh, have secured the contract for the con- 
struction of the Kut Barrage in Iraq, at a cost of over a 
million pounds. The London, Midland and Scottish 
Railway Company has ordered one hundred locomotives 
at a cost of £500,000 from Armstrong, Whitworth and Co., 
Ltd., of Newcastle-on-Tyne. The company has also 
placed an order for fifty locomotives with the Vulcan 
Foundry Company, Ltd., of Newton-le-Willows. The 
Department of Overseas Trade reports that the following 
contracts are open for tender :—Greece: Hellenic Elec- 
tric Railway Company: eleven electric coaches for the 
Piraeus-Perma Line (Greece, October 17th) ; Montevideo, 
State Electricity Supply and Telephones Administration : 
knife, rotary and pear-shaped switches, about 14,009 in all 
(October 3lst, Montevideo) ; Singapore, Municipal Water 
Department: stop and bib taps, malleable iron pipe 
fittings (Singapore or London, November 5th); New 
Zealand, Public Works Department: one combined fore- 
bay water level recorder and spillway flow integrator, one 
tail-race water level recorder (Wellington, October 23rd) ; 
South African Railways and Harbours: mild steel rivets 
as required during 1935 (Johannesburg, October 8th) ; 
refrigerating plant for pre-cooling citrus fruit in a store 
of 1500 cubic tons capacity (Johnanesburg, November 
19th). 


Copper and Tin. 


The electrolytic copper market is passing through 
a period of depression, the end of which it is difficult to see. 
The producers seem to be as pessimistic as any other 
section of the market and make little attempt to resist 
the declining tendency of prices. Consumers in all 
countries appear to have so little confidence in the situa- 
tion that even the present cheap prices do not tempt them 
to lay in stocks. There is a section of the market which is 
alive to the dangers of the position and argues that any 
sudden revival in buying might throw the whole position 
out of gear and cause an equally unhealthy inflation in 
prices. The labour troubles in America have had a depress- 
ing influence, whilst the absence of normal buying from 
Germany has made more copper available for other markets 
which do not require it. There has been some buying by 
British users and Italian sulphate manufacturers have 
taken rough copper. The demand, however, has not been 
sufficient to hold the price, which has dropped to 6-87}c., 
or about £30 15s. c.i.f. The American price, of course, 
is pegged at 9c. On the London standard market the 
turnover has been exceptionally poor. Fresh quantities of 
copper from America have been put into warehouse, and 
it is significant that, notwithstanding this, the contango 
remains narrow. This, of course, indicates a bear position 
in spite of the cheap prices ruling in the market.... The 
movements in the tin market have lacked interest and 
transactions of late appear to have been of a professional 
character. The backwardation (a higher quotation for 
cash than for forward metal) has widened, and this has 
helped to check speculation. Operations in this market 
of a speculative character, however, have been on the 
wane since the International Control was established, and 
the greater the belief in the efficiency of the control the 
more carefully operators are likely to walk. American 
buying has been limited to a few odd parcels and the 
demand from the Continent fails to show signs of expan- 
sion. Prices have fluctuated within narrow limits, but the 
tendency has been easy. 


Lead and Spelter. 


The situation in the lead market is rather 


sheet department seems to be the worst off for orders on | anomalous, since in spite of the particularly good demand 
this coast. Most of the business passing in this material is | ¢5. Jead products, the price of pig lead is weak and there 
for the heavier gauges, the demand for the lighter descrip- | ..ems little prospect of a substantial decline in the heavy 
tions being disappointing. The call for steel from the | yorid stocks. Production does not decrease, and whilst 
shipbuilders is irregular, and ship repairers also are not | the mine owners continue to hope for higher prices for 
providing an important outlet for the steel works. The | .ilver they are likely to maintain large outputs. The prin- 
situation in the Yorkshire steel trades is satisfactory on the cipal demand is, of course, for Empire brands and duty- 
whole. For the most part the works have recovered from | free metal, and premiums of around 15s. are generally 
the holiday slackness to the extent that they are as well | qamanded by the producers. r 
employed as before the season set in, and there appears | resentment amongst consumers, who are also annoyed 
every prospect that, operations will continue to expand. | that the shipments of Empire lead are reported to be sold 
In the Sheffield district the re-rolling mills, forges and | nti] the end of October. The argument they use is that 
presses are nearly all comfortably situated. The demand | i¢ the Empire producers cannot meet the requirements of 
for special steels is perhaps lighter than a few weeks ago, | the market the duty of 10 per cent. on foreign lead should 
but when the motor trades become busier again this loss |, removed. Against this the producers point out that 
will probably be more than made good. Someshipments of | there is plenty of Empire lead in warehouse; but, of 
alloy and tool steel to Russia have raised hopes of a renewal | .ourse, the cost of warehousing the metal is added to the 
‘ Partai fice. ... 
sheets has again become brighter, and it is said that the Siesta, in spite of the fact that the industrial demand has 
uses to which this material is put are increasing, so that | sown some improvement of late. 


This causes considerable 


Easy conditions have ruled in the spelter 


There is a scarcity 





reason why the market has had a lethargic appearance for 
some time is that several consumers who formerly bought 
on the open market now have special arrangements with 
suppliers. Whilst for these reasous the open market for 
semis is more limited than it used to be, the actual con- 
sumption of British semis is on a heavy scale. Prices also 


show no signs of weakness. The billet makers continue | mission with the British steel works have reached a con- 


good. 


Current Business. 
Orders placed by the Chinese Purchasing Com- 


of near-by metal and consumers continue to complain of 
the difficulty of obtaining Empire brands of spelter, upon 
which a premium of nearly 30s. is demanded. This is 
almost as much as buyers would have to pay for foreign 
spelter, plus the 10 per cent. duty. Reports from the 
Continent indicate that the demand for spelter, which not 
so long ago was on a satisfactory scale, has declined con- 








to quote £5 10s. delivered for soft billets in 500-ton lots, | siderable tonnage. They include 3000 tons of rails, 


siderably, and there is talk of some plants closing down. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : joists 22s. 6d. : 
PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— £ s. d. 
Hematite Mixed Nos. .. 3 8 0.. 
No. 1 al) SC: ke 
Cleveland— (D; /d Teesside Area) 
No. 1 sta it'wk 3 20:48:;;: 
No. 3 G.M.B. BS OA 
No. 4 Forge 3-60 .. 
Basic (Less 5/— rebate) + Se ie ea 
MrpLanps— 
Staffs.— 


Forge 


” ” 


Basic (Less 5/—rebate) .. 


Northampton— 
Foundry No. 3 
Forge 

Derbyshire— 
No. 3 Foundry 
Forge 


ScoTLanp— 


Hematite, f.o.t. furnaces 


No. 1 Foundry, ditto 
No. 3 Foundry, ditto 


3 ll 
3 6 
3 12 


3 11 
3 12 
3 10 


Basic, d/d (Less 5/—rebate) 3 7 


N.W. Coast— 


Hematite Mixed Nos. 


(3 15 


th. © 
5 6 ,, Birmingham 


\4 


Current Prices for Metals and Fuels. 


(Delivered to Black Country Station) 
North Staffs. Foundry .. 7. SS 


6 d/d Glasgow 
6 ,, Sheffield 


“MANUFACTURED IRON. 


Home. 


Lancs.— 


Crown Bars 
Best Bars 
8S. Yorxrs.— 
Crown Bars 
Best Bars 
MIDLANDsS— 
Crown Bars 


Marked Bars (Stafts. ) 


Nut and Bolt Bars 


ScoTtLanD— 
Crown Bars 
Best. . 
N.E. Coast— 
Common Bars 
Best Bars ee 
Double Best Bars . . 


LONDON AND THE SouTH— 


Angles 
Tees 
Joists 
Channels. 
Rounds, Sin. and up 
a under 3in. 
Flats, 5in. and under 
Plates, jin. (basis) 
i ss. 
» gin. 
»  Yrin. 
os, SE 
Nortu-East Coast 
Angles 
Tees 
Joists 
Channels. . 
Rounds, 3in. and up 
a under 3in. 
Plates, jin. 
a?) Himsa: 
a ae 
es e's 
Pye 
Boiler Plates, jin. 


£ s. 
9 12 
10 2 


STEEL. 


d. 
eS 
ees 


an 


a o® ooo 


oon 


Home. 


£ s. 
8 10 
9 10 
8 17 
8 15 
10 
14 
14 
0 
5 
10 
15 


10 


a 


_ 


— ~ 
wae oa a 


_ 
a 


oeoeed es © OS © OO w@ & ooee so ©e oO 
-_ 
anocace 


d. 

ee 
0... 
S xe 
O isn 
ee 
S's. 
ef: 
0.3. 
O:.. 
ez: 
o. 
_ ae 


oo & SCaaoad * 


oo 


~1 
wu * 


_ ee 


MipLanps, AND LEEDS AND DistRict— 


Angles 

Tees 

Joists 

Channels... .. .. 

Rounds, 3in. and up 
under 3in. 

Flats, 5in. and under 


Plates, fin. (basis) 


i ES oe 
» fin. 
rr. ee 
9p ie 


Boiler Plates, jin. . . 


£ 8. 


~—~ 
a 


oo 
2-3 to 


9 


oom 
_— 
bo to 


eee eos wo 
- — 
Cot st «I 


i 
“1 
bea 
or 





0 to 


° 
s 


Export. 


wow th 


te to ww 


e 


0 


“7a eo - 


oe 


0 


Export. 


£ 


s 
9 
10 


8. 


15 
15 
0 


d. 


Export. 


£ 


“I -1 @ «3 


i 


“I * 2m © @ 


~I =+1 @ 


“1 @ 


@ =1 0 ~1 41 & Aa & © @ © a Oo «) 


aoaone we @ 


8. 


_= _ ~ 
aocnrca wl anwaaa 


= mr 
“1 po sa sa wy 2 


-_ 
o 


- 
or 


ou of 


Oa 


at a4 a & 


_ — 
ouca as 


So 


d. 


aSPRAann 


eooocoosc & 


c 


Sooeoocoococ SCe@aAao eo 


@SPoocoec gaoaaaane & 








STEEL (continued) 


Home. Export. 
GuLascow AND District £ a. d. £ 6. d. 
Angles ee ees Se . to 
Tees. . ee ae FH BS i 
Joists B38: 6: \ ioe Pe 
Channels... .. 812 6. 712 6 
Rounds, 3in. mas up 9) 7-6: 8 7 6 
es under 3in. 8-184..0'. 710 0 
Flats, 5in. and under $33 0. 817 6 
Plates, jin. (basis) 815 0. 715 0 
a Seer 9:90-6.. 8 0 0 
. fin. .. 2 £4 . 8 5 0 
Be Sate 910 0. 810 0 
a fin. .. el oy Dee 8 5 0 
Boiler Plates . . 6.4% Di ..:7-16 -0208 2.8 
SoutH Wates AREA— S -@.,4. $s. d. 
Angles Be te: iy Ae 
Tees. . ».-T ay. a.7t «4 
Joists 815 0. 7 12) (0 
Channels. 3 812 6. 712 6 
Rounds, gin. and up i ae 8 7-4 
» under 3in. 812 0. 710 0 
Flats, 5in. and under ie Teak | Sat 817 6 
Plates, jin. (basis) 6:17):6. . 715 0 
ieee ya 926. 8 0 0 
tin. .. e° Fe: 8 5 0 
: fin. .. 912 6. 810 0 
Ss hin. .. 910 0. 8 5 0 
TRELAND— BELFAST. Rest or IRELAND. 
£ s. d. £ «se. 4. 
Angles 812 6. 815 0 
Tees.. = 33-6... 915 0 
Joists J oa oe 9 2 6 
Channels. . be 817 6. 9 0 0 
Rounds, 3in. and up 912 6. 915 0 
is under 3in. 9 8:10. 9 4 6 
Plates, jin. (basis) 9 0 @.. ® 2 6 
fh gen! ea 9-78 
oe i ia 910 0. 912 6 
fein. .. 915 0. 917 6 
tin... 912 6. 915 0 
OTHER STEEL MATERIALS. 
Home. Export 
Sheets. 2a. d. £6. 
10-G. to 13-G., f.o.r. a bee 815 0 
14-G. to 20-G., d/d ww 8. OB... 9 0 0 
21-G. to 24-G., d/d 10 10 O 9 5 0 
25-G. to 27-G., d/d | ee oe 5.37,.6 


The above home trade prices are 


30s. per ton extra. 


ee a ios aoe and over ; 
2-ton and 4-ton lots, 10s. per ton extra ; and under 2-ton lots, 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. 
4-ton lots and up .. 
2-ton to 4-ton lots 
Under 2 tons 
Export : £16 12s. 6d., 


Tin-plates. 


£ 


15 
c.if. duty paid India. 
£11 5s. Od., f.o.b. other markets. 
Scandinavian Markets free. 


8. 


0 


d. 


13 0 0 
13. 7 


6 
0 


20 by 14 basis, f.o.b. Bristol Channel ports, 18/2. 
Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, September 12th. 


Billets. £s. d. 
Basic, Soft (0-25-41% C.) . si 6 0 0 
» Mediam (0-42% to 0- 60% C. bn 1 t 
» Hard(0-61% to 0-85% C.) 45:2;7.8 
» xy, (086% t00-99%C0.) ..8 7 6 
or » (1% C. and up) pee Oh cae 
ft (upto 0-25%C.), 500tonsandup 5 10 0 
100 tons 515 0 
Rails, Heavy, 500-ton lots, f.o.t. tiie 
» Light, f.o.t... Pries « 4.20. 9 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten 3/- per lb. 
Per Ton. Per Unit. 
Ferro Chrome,4p.c.to6p.c.carbon £23 0 0 7/- 
6 p.c. to 8 p.c. £21 12 6 7/- 
8p.c.toldpc. .. £21 12 6 7/- 
Specially Refined .. 
Max. 2 p.c. carbon £35 10 0 1l/- 
» Il p.c. carbon £38 10 0 12/- 
0-70p.c.carbon £42 0 0 12/6 
» carbon free 10d. per Ib. 
Metallic Chivqeniuie. . 2/5 per Ib. 


Ferro Manganese (per ton) .. 
» Silicon, 45 p.c. to 50 p.c. 


” » tps. 
» Vanadium 
» Molybdenum 


Titanium (carbon free) ) 


Nickel (per ton) 
Ferro Cobalt 


£10 15 0 home 

£13 0 Oscale 5/- p.u. 
£18 17 6 scale 6/- p.u. 
12/8 per lb. 

5/6 per Ib. 

9d. per Ib. 

£200 to £205 

5/0d. per Ib. 


CorprpeR— 
Gad 56 2. £27 8 9to £27 10 0 
Three months .. £27 15 Oto £27 16 3 
Electrolytic : + os £30 10 Oto £31 00 
Best Selected Ingots, d/d Bir- 
mingham .. ier £31 5 0 
Sheets, Hot Rolled . £58 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 94d. 94d. 
»  Brazed (basis) 94d. 94d. 
Brass— 
Ingots, 70/30,d/d Birmingham £29 0 Oto £30 0 0 
Home, Export. 
Tubes, Solid Drawn, 2/1 alloy 83d. 8jd. 
»  Brazed 10}d. 10gd. 
Tw— 
Cet Pe, Se £228 17 6to £229 2 6 
Three months .. . £227 2 6to £227 & 0 
Leap: 
ee £10 1 3 
Three months £10 8 9 
SPELTER : 
Cash Song £12 7 6 
Three months 4 £12 11 3 
Aluminium Ingots (British) .. £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unsereened 12/9 to 13/6 
»  Glasgow—Ell 5s wae 13/6 to 13/9 
* Pes Splint 15/6 
AYRSHIRE— 
(f.0.b. Ports) —Steam 11/6 
FiresHIRE— 
(f.0.b. Methil or Burnt- 
island)—Prime Steam 13/6 to 14/- 
Unscreened Navigation 12/6 to 13/6 
LoTHIANS— 
(f.c.0. Leith)}—Hartley Prime. . 12/- to 12/6 
Secondary Steam .. 10/9 to 11/6 
ENGLAND. 
YorksHInge, MANCHESTER— 
B.S.Y. Hard Steams .. .. .. .. «.. 17/6 to 20/6 
Furnace Coke fete Me .. 13/- to 17/6 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best 13/6 to 14,6 
», Second.. 13/- 
» Best Small .. 10/— to 10/6 
Wrnareee ei ERI Ee eee 
DurHaAmM— 
Best Gas. . 14/8 
Foundry Coke 19/- to 22/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 23/— to 25/- 
South Yorkshire Best .. 20/- to 22/- 
South Yorkshire Seconds 16/6 to 18/— 
Rough Slacks 8/-to 9/- 
Nutty Slacks 7/-to 8/6 
CaRrDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large . . 19/6 
Seconds... .. . gt 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Best Bunker Seite 13/6 to 14/- 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts 22/— to 26/- 
Foundry Coke 24/- to 37/6 
Furnace Coke 19/— to 21/6 
Patent Fuel 21/~ 
SwanszEa— 
Anthracite Coals : 
Best Large ; 37/6 to 40/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/— to 50/- 
Beans 25/— to 30/- 
Peas we 19/- to 22/6 
Rubbly Culm. . 10/6 to 11/- 
Steam Coals: 
Large 18/— to 20/6 
Nuts 18/6 to 22/6 
Smalls 11/- to 13/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 ied ). 


Diesel Oil 





Per Gallon. 


ahd. 
4d. 


Manchester oe id. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Mechanical Industries. 


THERE are some productions such as sugar- 
making machinery and distilling plant, woodworking and 
other machines, as well as specialised installations of 
various kinds, which have found an outlet in foreign 
markets, and manufacturers complain of the loss of this 
source of business at a time when home requirements 
have fallen to an abnormally low ebb. Exports to most 
foreign markets are now rendered impossible by restric- 
tions, which are often of a discriminatory character 
against French goods, and manufacturers insist that the 
Government should immediately take vigorous action 
to secure the reopening of those markets, failing which 
firms which are holding on in the hope of a recovery will 
be obliged to cut down the number of their hands by 
one-half. The coming winter is causing them serious 
uneasiness. There is a suggestion that the Government 
is so anxious to protect agricultural interests that it 
sacrifices the manufacturing industry by its inability to 
offer adequate concessions to foreign countries. Manu- 
facturers are probably making the most of their troubles, 
which are, nevertheless, serious enough without the need 
of exaggeration. 


Anglo-French Trade. 


The policy of import restrictions has had the 
effect of reducing the adverse balance of trade, but it 
has created a state of things which everyone knows must 
have serious consequences for the immediate future unless 
something is done without delay to facilitate a resumption 
of foreign exchanges. Matters have now reached a stage 
at which the restrictions cannot be removed without taking 
the greatest precautions to avoid disaster, and this is the 
object of negotiations which the Government is endeavour- 
ing to carry through, on the basis of a plan which it has 
presented to the League of Nations for adjusting monetary 
problems in the interest of international commerce. 
All efforts are now centred on preparing a means of 
loosening the shackles on trade. Meanwhile, the monthly 
trade returns continue to show a steady decline. During 
the first seven months of the year the imports from 
foreign countries were valued at 11,006 million franes and 
from the colonies 3322 millions, while the exports abroad 
were 7002 million francs and to the colonies 3148 millions. 
Algeria took more than one-half of the exports to the 
colonies. The exchanges remain favourable to the 
British Empire. Exclusive of Great Britain, the British 
Empire supplied France with 1354 million francs worth 
of goods, consisting mainly of foodstuffs and raw materials, 
and the value of French exports to those markets was 
164 millions. Great Britain followed Germany and the 
United States in the value of trade with France, her 
exports amounting to 990,865,000f., and imports from 
France to 871,696,000f. 


Unemployment. 


The necessity of employing foreign labour in 
normal times relieves home labour of the immediate 
pressure of a slump by the departure of foreigners, of 
whom 400,000 are stated officially to have left the country 
since 1930, though figures have been repeatedly published 
showing that the number exceeded a million. Those 
remaining in the country still constitute an appreciable 
percentage of the labour community, and this is the cause 
of some embarrassment on account of the insistence 
of French labour to keep all the work available to itself. 
As the foreigners were drafted into this country under 
convention with the respective Governments, it is 
impossible to compel them to leave, but no one is per- 
mitted to employ them to the extent of more than 10 
per cent. of the total number of hands. Measures are 
now being taken to limit the use of foreign labour in all 
industries to a minimum. The Minister of Labour has 
found it necessary to urge the Government to lose no 
time in providing employment by arranging to put in 
hand preliminary works for the relief undertakings that 
cannot be started upon until next month. 


Manufacturing Licences. 


The machine tool makers have petitioned the 
State administrations to submit to them any require- 
ments for special machines and to allow them sufficient 
time to arrange for their manufacture, which presumably 
means that French manufacturers contemplate procuring 
licences from foreign firms or producing copies of machines 
for which licences. are not necessary. It is difficult to 
suppose that the arsenals and other State factories will 
be able to grant such long delays as would be necessary 
for the production of such machines when they can 
obtain early deliveries at lower prices from their usual 
foreign suppliers. French tool makers benefit from a good 
technical organisation, and could doubtless manufacture 
the special machines required, but it is a question whether 
such manufacture is commercially practicable for a 
limited home market under conditions far less satisfactory 
than those enjoyed by foreign makers who specialise 


British Patent Specifications. 


When an i is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


as 








TRANSFORMERS AND CONVERTERS. 


414,630. May 29th, 1934..-Mercury Arc Recrtiriers, The 
English Electric Company, Ltd., 28, Kingsway, London, 
W.C.2. 


It is necessary to provide arc-locating means in the fluid 
cathodes of metal-vapour rectifiers in order to prevent the arc from 
straying and therefore to reduce the evaporation of the cathode 
mercury. These means are fittings either rigidly mounted in 
the cathode container or floating therein. The disadvantage of 
fixed position fittings is that the extent to which the free end of 
the fitting projects from the mercury level varies in the course of 
operation, i.e., the distance between the point of origin of the 
are and the surface of the mercury increases with the load on 
the current changer and with the progressing evaporation 
of the supply of mercury. This disadvantage may be to a 
considerable extent eliminated by the use of floating insertion 


N°414,630 














fittings, but these have the disadvantage that they effect 
certain undesirable movements in the cathode mercury. The 
invention under review, which is primarily applicable to a fixed 
position fitting with the object of eliminating the above-men- 
tioned disadvantage, but which may, if desired, be applied to a 
floating fitting, consists essentially in forming the working 
surface of the fitting with a number of steps at different levels, 
the highest being only just above the highest mercury level. A 
preferred form of fitting is made up of a number of members 
fixed one within another in the cathode container, the members 
being, for example, concentric tubes or funnels ; the innermost 
one projects slightly above the surface of the mercury before 
the rectifier is started, while the top edges of the others emerge 
one by one as the cathode mercury evaporates in the course of 
operation of the rectifier—August 9th, 1934. 


ELECTRICAL APPLIANCES. 


414,550. October 23rd, 1933.—LeaDING-IN INSULATORS FOR 
Metat Vapour Rectiriers, The English Electric Com- 
pany, Ltd., Queen’s House, 28, Kingsway, London, W.C.2. 

The invention relates to metal vapour rectifiers, and especially 

to leading-in insulators for large mercury vapour rectifiers. 

Leading-in insulators for large mercury vapour rectifiers usually 

consist of a tubular element of insulating material provided at 

the lower end adjacent to the head of the anode with a flange 
or shield, also consisting of insulating material, which may also 
serve to support the anode protecting tube. When, as is usual, 
these leading-in insulators have the said shield formed as a plain 
flange integral with the tubular part, they have the defect, 
according to the inventors, that on account of the considerable 
heat developed and also on account of electrical actions which 
take place in the neighbourhood of the anode head, wear quickly 
takes place on the face of the flange adjacent to the anode head 
which may lead to disruptive discharges and to the cracking off 
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in these machines for the markets of the world. This 
tendency to cover the full range of productions in a 
particular branch of industry is observable throughout 
the mechanical engineering trades, and the practice of 
manufacturing under foreign licence has consequently 
largely extended, as, for example, in the case of British 
steam generators and turbines, and German internal 
combustion engines. Foreign owners of patents do not 
always get full benefit from the granting of licences, for 
the binding provisions of a licence are not easily observed, 
and the patent owner usually prefers to avoid complica- 
tions resulting from the cancellation of a licence by 
accepting a compromise. On the other hand, the foreign 


maker has little inducement to put down a plant in France 
for the manufacture of his specialities unless his idea is 
to dispose of it as a going concern. There are conditions 
governing supplies to State administrations and public 
bodies that can only be fulfilled by companies under 
French management and control, although there are 








of the flange. The same objection applies to skirted or other 
shields which project from the main body of the insulator. With 
the object of avoiding any abrupt change of section of the insu- 
lator or any projections therefrom immediately adjacent to the 
anode head, a leading-in insulator, according to the invention, 
has its lower termination formed into an abutment for the head of 
the anode by forming the lower end as an elongated bulb or cone 
swelling out gradually from the end of the tubular part down- 
wards and may also be provided with a ledge set back from the 
anode on which the anode protecting tube rests. For instance, 
the head of the anode are as indicated by A, the anode pro- 
tecting tube by B, and the leading-in insulator by C. As may 
be seen from the drawing, the leading-in insulator swells out in 
bulb shape at D towards the lower end adjacent to the head of 
the anode and is provided with an annular ledge E to which the 
anode protecting tube B or the cap F is fixed. The swelling is 





also made conical so that the thickness of the material is sub- 
stantially unaltered. The ledge E is preferably set back from 
the face which abuts against the anode so as to be away from 
the hottest part of the insulator, and its lower part preferably 
tapers gradually down to the diameter at the bottom so as to 
avoid any abrupt change of section.—August 9th, 1934. 


MEASURING AND TESTING INSTRUMENTS. 


414,612. March 26th, 1934.—Muutrere Execrric METER 
DEVICE FOR MEASURING CURRENT AND VOLTAGE, Hartmann 
und Braun Aktiengesellschaft, Konigstrasse 97, Frankfurt 
am Main, West 13, Germany. 

The essential characteristic of the improved measuring or 
meter devices is the change-over switch illustrated in Fig. 1 of 
the accompanying drawing. The switch is shown developed into 
a plane, but it can obviously be constructed as a rotary switch 
with concentric arrangement of the contacts. The switch 
comprises @ common terminal A, a terminal B for voltage 
measurement, and a terminal C for ampérage measurement. In 
the zero position of the switch the two terminals A and C are 
connected together and connection between the terminals A 
and B is broken. If the switch is moved from the zero position 
into the voltage measuring position the connection between the 
terminals A and C is maintained through the sliding contact D, 
while the sliding contact E consecutively connects up con- 
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tinuously reduced voltage measuring ranges. The numerical 
values of the measuring ranges shown in the drawing are by way 
of example only. The essential point is that from the zero 
position first of all the largest measuring ranges and then the 
smaller ones are reached. When the switch is moved to the 
ampérage measuring range from the zero position, then the 
voltage measuring ranges are cut out. A consumer may there- 
fore be connected up as shown in Fig. 2 for measuring the various 
data. In the zero position of the switch no measuring range is 
switched on and the consumer may operate in the usual manner. 
By simple selection of the measuring ranges the values of ampér- 
age and voltage may then be measured, without it being neces- 
sary to effect any switching over or to disconnect any terminal 
or wire. Since the highest measuring ranges are next to the 
switch, inadvertent connection to a measuring range which is 
too small may only occur in the case of gross negligence.— A ugust 
9th, 1934. 


FURNACES. 


414,520. August 17th, 1933.—Frre-Bars, The Crosthwaite 
Engineering and Furnace Company, Ltd., 105, York-street, 
Leeds, 9, and E. C. White, 7, Bank View, Stainbeck-lane, 
Leeds, 7. 

The inventors aim at improving the cooling effect of the 

passage of air through hollow fire-bars by corrugating the inner 

surfaces of the passages. The primary air passages A A A have 








approximately square upper parts and semi-circular bottoms. 
The roof of the square part has longitudinal corrugations and 
the sides upwardly sloping corrugations, which direct the air 
towards the top. The semi-circular bottom is left plain to 
facilitate cleaning. B B are the air passages leading to the fire. 
The secondary air ducts C C have continuous longitudinal fins.— 
August 9th, 1934. 


LIGHTING AND HEATING. 


414,511. July 14th, 1933.—Exxecrric Immersion HeEaTERs, 
The British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

The object of this invention is to prevent the burning out of 

electric immersion heaters should the water boil away and leave 

them dry. The resistance element is formed by a helical coil 
of wire of 70 per cent. nickel and 30 per cent. cast iron embedded 
in magnesium oxide and surrounded by a tube of chromium- 
nickel-iron alloy. This tube is bent to any convenient form, as 
shown at A, to form the heater. B is a thermostat for regulating 
the temperature during normal working. In a typical electric 
heating unit embodying the invention having a rating in water 
of 100 deg. Cent. of 2975 watts, the rate of heat generation when 
the unit was totally uncovered was reduced to 1350 watts. This 
unit was provided with a resistance conductor made of an alloy 
of approximately 70 per cert. nickel and 30 per cent. iron and 
with a sheath made of an alloy of 12 per cent. to 14 per cent. 
chromium and the remainder iron. The maximum temperature 
of the unit when thus operating completely uncovered was less 
than 500 deg. Cent. It will be observed that the rate of heat 
generation was reduced over 50 per cent. It was found that 
the most severe conditions of operation are encountered when 
the unit is about one-half covered with water, since with the 
water at this level the rate of heat generation is still relatively 
high. The maximum temperature under these conditions of 
operation, however, was found to be 600 deg. Cent. with the 
unit previously referred to, the temperature decreasing from this 
point progressively with a decrease in the water level to a 
maximum of 500 deg. Cent. when totally uncovered. The mate- 
rials of the heating unit are selected to withstand this maximum 
temperature of 600 deg. Cent., and consequently the unit is 
absolutely self-protecting for this emergency condition of 
operation. The inventors have found that a desirable rate of 
heat generation for units embodying the invention is 30 to 35 








cases where these conditions are relaxed. 





preferably of conical form, the interior of the insulator being 





watts per square inch of sheath surface with the unit completely 
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immersed in water at 100 deg. Cent. This positive temperature 
coefficient of resistance feature of the resistance conductor also 
has the desirable advantage of providing a relatively great rate 
of heat generation at low temperature whereby rapid heating 
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is obtained during the heating-up period. For example, with 
the heating unit referred to the rate of heat generation was 
3700 watts at 25 deg. Cent., it being still higher at lower tem- 
peratures.—August 9th, 1934. 


BUILDING. 


414,619. April 5th, 1934.—Suspension Brinces, L. U. E. A. 
Baticle, 32, Avenue Kleber, Paris, France. 

This invention is concerned with the suspension cables of a 

pee cae bridge. The main suspension cable is shown at A 









































and the stiffening truss carried from it at B. In order to prevent 
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deformation if a heavy load is applied to the bridge near either 
end there is a horizontal cable C attached to the suspension 
cable at DD and anchored at EE. The centre part of this 
cable is prevented from sagging by the cable F and hangers G, 
while the end parts are carried by the hangers H.—August 9th, 
1934. 


METALLURGY. 


414,304. February 3rd, 1934.—Cuit Cores, G. Mayer and J. 
Mayer, Erla (Saxony), Germany. 

The inventors propose to chill the internal bore of internal 

combustion engine cylinders made of grey iron by mixing metal 
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balls with the core sand. It is suggested that for small work 
the core may be a homogeneous mixture, and that in larger work 
the balls may be concentrated on the outside of the core, as 
shown in the illustration.—August 2nd, 1934. 


414,606. March 7th, 1934.—Leap Attoys RESISTANT TO 
Corrosion By Acrps, Société Miniére et Métallurgique de 
Penarroya, 12, Place Vendome, Paris, France. 

The object of this invention is to increase the resistance of 
lead to the corrosive action of hot concentrated sulphuric acid. 
It has been found, according to the inventors, that if instead of 
adding to the lead separately copper or tellurium or nickel there 
are added together copper and tellurium (with or without a 
complementary addition of nickel or a metal having similar 
properties) so that the total weight of the elements thus added 
remains the same as the weight of each of them taken separately, 
there is imparted to the lead a resistance to corrosion consider- 
ably superior to that obtained until now by the separate addition 
of one or other of these elements. Thus if instead of adding per 
metric ton of lead (n-+m) grammes of copper or tellurium, for 
example, there are added n grammes of copper and m grammes of 
tellurrum, « lead ailoy wili be obtained which has a considerably 
increased resistance to corrosion. It is therefore possible, by 
adding together to the lead quite small quantities of copper 
and tellurium and if desired of nickel or other element 
also, to impart to the lead a maximum resistance to 
corrosion by hot concentrated sulphuric acid without harden- 
ing it excessively. Lead thus obtained is scarcely harder than 
soft lead. The copper and tellurium are added in proportions of 
100 to 1000 grammes per metric ton for tellurium and 100 to 
1500 grammes per metric ton for copper. There may be also 
added 0 to 100 grammes of nickel or another metal of like pro- 
perties per metric ton.— August 9th, 1934. 


MISCELLANEOUS. 
414,554. November 13th, 1933.—Piezes Sussectep to HicH 
TEMPERATURES, Aktiengesellschaft Brown, Boveri et 


Cie., Baden, Switzerland. 
This invention relates to pipe conduits, e.g., superheater 
housings, exhaust gas passages, &c., which have to convey gases 





of high temperature. The characteristic feature is that on that 
side of the actual wall which faces the interior space tubes are 
fixed, for instance, by welding, through which a cooling medium 
flows, and that these tubes, also on the side facing the interior 
space, carry protective screens of highly heat-resisting and non- 
scaling metal sheets of such thickness and conductivity as to 
reduce the heat flow towards the actual wall to such an amount 
as can be wholly or largely carried away by the cooling medium 
although the tubes may not wholly or largély cover the actual 
wall. The heat which penetrates the protective screen is 
absorbed by the cooling medium in the cooling tubes and thereby 
the heat which flows from the protective sheet to the wall is 
kept low. As all the means provided for cooling are on the side 
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facing the interior of the pipe or container, no heat or very little 
heat will be conducted through the wall to the outside, so that 
the wall itself will only become slightly heated. In the figure, 
A is the pipe or container wall, B is the protective screen of sheet 
metal of highly heat-resisting and non-scaling sheet metal, and C 
the cooling tube or tubes, through which the cooling medium 
flows. The tubes may not wholly or largely cover the actual 
wall. This tube is welded to the wall, for instance, at D. In 
many cases spot welding will be sufficient. The protective 
sheet is suspended by means of hooks E or is fixed by bolts which 
allow the sheet to expand freely. The space behind the pro- 
tective sheet is in sufficient communication with the interior of 
the container, so that in both spaces the pressure will always be 
the same.—August 9th, 1934. 
N°414 571 
414,571. December 18th, 1933. 
—VALVE JACKING DEVICEs, 
H. 8. Van Patter and J.C. 
McKean, 98, 34th-avenue 
and 145,  Il1th - avenue, 
Lachine, Quebec. 

The object of this device is 
to start a sluice valve off its 
seating if it has become stuck 
in the closed position. As will 
be seen, the valve is operated 
by the hydraulic cylinder and 
piston A. The valve stem B 
is connected with the piston- 
rod C by the sleeve D, with a 
certain amount of backlash at 
E. At the end of the piston- 
rod there is a short lever F, 
protruding through a slot in 
the sleeve and resting on the 
casing. When the opening 
movement is started the back- 
lash is first taken up and in the 
process the lever bears against 
the top of the slot in the sleeve, 
providing an increased force to 
start the valve. The whole 
assembly then moves upward 
together.— August 9th, 1934. 
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Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

To-pay AND Saturpay, Sept. 15Tu. 

‘““MopeL Encrveer” Exursition.—Royal Horticultural 

Hall,Westminster, S.W.1. Open daily, 11 a.m. to 9.30 p.m. 
To-pay TO WEepDNEsDAY, Sept. 26TH. 

Burpine TrapEes Exursition.—Olympia, 
London. Daily. 

WEDNESDAY, SEPT. 19TH. 

MANCHESTER Assoc. OF ENGINEERS.—Visit to Metropolitan- 
Vickers Electrical Company’s Works at Trafford Park, 
Manchester. 2.30 p.m. 

Fripay, Sept. 21st, ro Sunpay, Sept. 23rp. 

WomMeEn’s ENGINEERING Soc.—Twelfth Annual Conference of 
Women Engineers to be held at Norwich. 

Fripay, Sept. 21st, ro Monpay, SEPT. 24TH. 

Assoc. or Spscrat LisRARIES AND INFORMATION BUREAUX. 

—Oxford. Programme, see page 10, July 6th. 
Turespay, Sept. 25TH. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 

field, 1. Social evening. 7.30 p.m. 
Tuurspay, Sept. 277TH. 

Inst. of Locomotive ENGINEERS.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. Presidential Address, Mr. 
H. N. Gresley. 5.30 p.m. for 6 p.m. 

Tuurspay, Sept. 277TH, To Saturpay, Sept. 29TH. 

Farapay Soctety.—University College, London. General 
discussion, ‘‘ Colloidal Electrolytes.’’ Meetings daily. 

NationaL SMOKE ABATEMENT Soc.—Sixth annual Confer- 
ence at Glasgow. For provisional programme see page 234. 

Saturpay, S=pr. 29TH. 

Inst. oF MECHANICAL ENGINEERS : LONDON GRADUATES.- 
Visit to works of Morris Motors, Cowley, and afternoon tour of 
Oxford, 








Kensington, 





TurEspay, Ocr. 2Nv. 

SHEFFIELD METALLURGICAL Assoo.—At Mappin Hall, The 
University, Sheffield. ‘‘ Industrial Efficiency,” Sir William 
Larke. 8 p.m, 

WEDNESDAY, Oct, 3RD. 

Inst. oF MECHANIOAL ENGINEERS: N.-EAsTERN BRANCH. 
Mining Inst., Neville Hall, Newcastle-upon-Tyne. ‘Some 
Factors in the Design of Surface Condensing Plant,” Mr. H, 1. 
Guy and Mr. E. V. Winstanley. 5.30 for 6.30 p.m. 


Tuurspay, Ocr. 4TH. 


ENGINEERS: ScorrisH BRANcH.- 
Royal Technical College, Glasgow. ‘“‘ Damping Influences in 
Engine Torsional Oscillation,’ Dr. J. F. Shannon. 7.30 p.m. 

Inst. oF MECHANICAL ENGINEERS: SOUTHERN BRANCH.- 
Municipal College, Portsmouth. Address by Wing Commander 
T. R. Cave-Brown-Cave. 7.30 p.m. 

INst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.- 
Visit to works of Blackburn Aeroplane Company, 2.15 p.m. 
Hotel Metropole, Leeds, ‘‘ Aerodynamics,” Professor R. V. 
Southwell. 7 p.m. 


Inst. OF MECHANICAL 


Fripay, Oct. 5TH. 

Inst. OF MECHANICAL ENGINEERS: SOUTHERN BRANCH. 
University College, Southampton. Address by Wing Com- 
mander T. R. Cave-Brown-Cave. 7.30 p.m. 

SaTuRpDAyY, Oct. 6TH. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH, 
GRADUATES.—Visit to Works of Messrs. Adams Hydraulics, 
York. 3 p.m. 

Monpbay, OCTOBER 8TH. 

ENGINEERS’ GERMAN CrircLtE.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘ Modern Industrial Build- 
ings, particularly in Germany,” Dr.-Ing. H. Maier-Leibnitz. 
5.15 p.m. for 6 p.m. 

TueEspay, Oct. 9rx. 


Inst. OF MECHANICAL ENGINEERS: MIDLAND BRANCH, 
GRapvuaAtTEs.—James Watt Memorial Inst., Birmingham, 
“This Inglorious Muddle,” Dr. D. S. Anderson. 7.30 p.m. 


Inst. OF RuBBER INDUsTRY.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Production, Distribution, and 
General Properties of Latex,’’ Mr. G. Martin. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. “‘ Protective Value of Electro-deposits,”” Mr. H 
Sutton. 7.30 p.m. 

WepbNEspDAy, Oct. 10TH. 

Inst. OF MECHANICAL ENGINEERS: WESTERN BRANCH.— 

Hart’s Restaurant, Bristol. Annual dinner. 7 p.m. 


Tuurspay, Oct. lit. 

Inst. or Locomotive EnGrinreRs.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. Informa! meeting. 5.30 p.m. 
for 6 p.m, 

Inst. OF MECHANICAL ENGINEERS: N.-WESTERN BRANCH. 
At the Engineers’ Club, Albert-square, Manchester. Papers on 
“The Evolution of Invention,” by Mr. H. W. Dickinson ; 
‘‘The Inventor,’’ by Dr. H. Stafford Hatfield,; ‘* Provisional 
Patent Protection and Patent Claims,’ by Sir William 8. 
Jarratt; and ‘‘The Development and Exploitation of Inven- 
tions,” by Mr. Arthur H. Gledhill. The symposium will be 
jntroduced by Mr. William Taylor, F.R.S. 7.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: 8. WaLEs BRANCH.—At 
S. Wales Inst. of Engineers, Cardiff. ‘The Evaluation of Coal 
for Steam Generation,” Dr. E.S. Grumell. 6 p.m. 


Fripay, Oct. 12TH. 

Inst. oF AUTOMOBILE ENGINEERS.—Park-lane Hotel, Picca- 
dilly, W.1. Annual dinner. 7.30 p.m. for 8 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, 8.W.1. 
Informal meeting. Mr. L. 8S. Hearnshaw will open a discussion 
on ‘‘ The Selection of Personnel’; election of sub-committee. 
7 p.m. 

MANCHESTER TECHNOLOGY OLp StupENTs’ Assoc.—College 
of Technology, Sackville-street, Manchester. ‘‘Some Impres- 
sions of Climbing in the Alps,’’ Mr. J. E. Montgomrey. 7.30 p.m. 

Raitway CLus.—57, Fetter-lane, E.C.4. ‘‘ Punch’s Railway ” 
(The West London Railway), Mr. D. V. Levein. 7.30 p.m. 


Saturpay, Oct. 137TH. 

Inst. OF MECHANICAL ENGINEERS : MIDLAND GRADUATES.— 
Visit to Ledsam-street works of Belliss and Morcom, Ltd. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH, 
GRADUATES.—Visit to works of Hunslet Engine Company, 
Ltd., Leeds. 3 p.m. 

Turspay, Oct. 1l6rH. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. Dr. L. Northcott will introduce a discussion on (i) 
‘A Study of Ingot Structure,” (ii) ‘‘ Dendritic Segregation in 
Steel Ingots,”’ (iii) ‘‘ Periodic Structures in Metals and Alloys. 
7.30 p.m. 

TuHurspay, Oct. 18TH. 

Inst. OF MECHANICAL ENGINEERS: MipLanp.—James Watt 
Memorial Inst., Birmingham. ‘‘Carpet Manufacture,” Dr. 
J. W. Banks. 6.30 p.m. 

Inst. OF MECHANICAL ENGINEERS: N.-WESTERN BRANCH 
GrapvuATEs.—Engineers’ Club, Albert-square, Manchester. 
‘‘ Some Engineering Experiences,” Mr. J. M. Newton. 7.15 p.m. 


Fripay, Oct. 19TH. 


Inst. OF MéEcHANICAL ENGINEERS.—Connaught Rooms, 
Great Queen-street, W.C.2. Annual dinner. 6.45 p.m. for 
7.15 p.m. 

Satrurpay, Oct. 20TH. 
Inst. OF MECHANICAL ENGINEERS: GRADUATES.—Visit 


to the new Fulham power station, London. 


Monpay, Oct. 22Npb. 

ENGINEERS’ GERMAN CircLE.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate,8.W.1. ‘‘ The History of Technical Science 
in German Museums,” Dr.-Ing. Conrad Matschoss. 5.15 p.m. 
for 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: GRADUATES.—“‘ Noise,” 
Mr. A.C, Hutchinson. 6.15 for 6.45 p.m. 


Tuespay, Oct. 23rp. 
SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1.—‘‘ The Influence of Vanadium on Carbon Steel con- 
taining Nickel and Chromium,” Mr. H. H. Abram. 7.30 p.m. 


WepnNeEspay, Oct. 24TH. 
Inst. or MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Grand Hotel, Sheffield. ‘‘The Application of Tapered Anti- 
friction Bearings to Steel Mills,” Mr. E. H. Doughty. 7.30 p.m. 


Tuurspay, Oct. 257TH. 

Inst. oF MecuanicaL ENGINEERS : N. WESTERN BRANCH.— 
In Lecture Theatre of Central Library, Manchester. “A Visit 
to a West African Gold Mine,” Mr. G. E. Windeler. 7.15 p.m. 

Inst..or Locomotive ENGINEERS.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘ Dimensions Controlled by 
Colours,” Mr. G. L. Murray. 5.30 p.m. for 6 p.m. 
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Explosives in 1933. 
THe fifty-eighth annual report of his Majesty’s 
Inspectors of Explosives was issued by the Stationery 
Office last week. As usual, the report covers a field 
much wider than that of explosives such as gun- 
powder, nitro-glycerine, and similar substances to 
which the term is commonly applied. Under the 
Explosives Acts of 1875 and 1923 the Home Office 
takes cognisance of accidents involving petroleum 
and its derivatives, combustible gases, and sundry 
dangerous liquids. In connection with explosives 
proper the Inspectors report the occurrence during 
1933 of 244 accidents involving the deaths of 36 
people and injuries to 218. These figures are below 
the averages for the past ten years. Of these acci- 
dents, 41 with two deaths and 16 cases of injury 
oceurred in the course of manufacture, 2 with one 
death in the keeping or conveyance of explosives, and 
201 with thirty-three deaths and 202 cases of injury 
in connection with the use of explosives. Of accidents 
involving substances other than explosives proper, 
chief place in the report is occupied by those pertain- 
ing to petroleum spirit. Twenty-six such accidents 
resulting in five deaths, and 34 cases of injury are 
reported. The principal accident under this heading 
was the fire and explosion which occurred on January 
{th at the Stanlow depot of Shell-Mex and B.P., Ltd. 
The fire broke. out in a 900-ton motor spirit tank 
which at the time contained 360 tons of heavy benzine. 
Water was being pumped into this tank through a 
canvas hose with the object of getting a level bottom 
for measuring purposes and of facilitating the empty- 
ing of the contents. After about twelve minutes’ 
pumping an explosion occurred. The subsequent 
fire lasted for over nine hours and resulted in the con- 
sumption of the whole contents of the tank. During 
the fire about 465 tons of water were pumped into 
the burning tank. Of that quantity only 163 tons 
remained after the fire had burned itself out, the 
balance of some 300 tons having been evaporated in 
the process of passing through the flames. The cause 
of the original explosion is not known. It may have 
been produced by the generation of static electricity 
during the pumping of water into the tank or to the 
presence of iron sulphide on the tank walls or roof 
and to its oxidation and consequent attainment of a 
temperature sufficiently high to ignite the mixture of 
air and benzine vapour. There is much, the report 
adds, to be said against both theories. 


International Steam Tables Conference. 


THE technical sessions of the International Steam 
Tables Conference opened on September 17th at 
Washington, and will be continued there and at 
Boston and New York. The objects in view are 
to compare experimental results obtained since 
1930, to reduce existing tolerances in the skeleton 
steam tables, and generally to prepare for the final 
tabulation of results. We understand that the 
experimental work undertaken in Czechoslovakia 
has been completed, and that in Great Britain, 
Germany, and the United States, the experimental 
work is approaching conclusion. The next Conference 
will probably be held in Prague in twelve months’ 
time. The British delegation consists of Mr. George 
Callendar, Mr. A. Egerton, F.R.S., Mr. H. L. Guy, 
and Mr. I. V. Robinson. The German delegation 
includes Dr. Henning, Dr. Hausen, and Herr Koch. 
Among those attending the present Conference are 
Mr. George Orrok, Mr. Harvey Davis, Professor 
Keenan, Professor Keyes, Dr. Dickenson, and Dr. 
Osborne. Professor Havlicek, of Czechoslovakia, is, 
unfortunately, unable to attend the Conference. 


The Belgian Coal Crisis. 

THE general strike of miners in Belgium, which 
was to have coincided with a 5 per cent. wages cut 
on Monday last, was averted at the last moment by 
the intervention of the King of the Belgians, who 
instructed his Ministers to meet coalowners and agree 
to some temporary settlement. The threatened 
strike was regarded as a national calamity at a time 
when the country is seeking a way out of its industrial 
troubles. Coalowners are worse off than anyone else, 
despite the regulation of coal imports and the tax 
of 10f. a ton on imported industrial coal and 15f. 
on household sorts. At the end of July last the stocks 
at pits exceeded 34 million tons. Foreign coal is 
said to be offered in Belgium at incredibly low prices, 
and the margin between foreign and home prices is 
so wide that the saving effected by the wages cut 
would, it is said, do little to improve their situation. 
The notice of a wage reduction -was posted early in 
the year, when coalowners were induced to withdraw 
it on the promise that an Office National du Charbon 
would be constituted to control output and prices, 
limit the imports of coal, and impose on such fuel 
a surtax which would be employed for the relief 
of the home colliery industry. These plans have been 
completely nullified by the operation of the 1925 
coal convention with Germany, and by the most- 
favoured-nation treatment of other countries, so 
that no way has been found of giving satisfaction 


German convention, which the Government has 
refrained from doing for fear of possible economic 
consequences. The plan for an Office National du 
Charbon is, therefore, held in abeyance, and when 
Parliament adjourned without voting the Bill coal- 
owners decided that they must take matters into their 
own hands. On Saturday last the Government 
obtained an undertaking from coalowners to postpone 
the notice of a wage reduction until December 31st, 
on condition that they receive temporary assistance 
pending the carrying out of the Government’s 
economic measures for the reorganisation of the 
colliery industry, the promised assistance probably 
taking the form of a surtax on imported coal. 


A Bridge over the Great Belt. 


ALTHOUGH the bridge construction works over the 
Little Belt and the Storstrommen are still not yet 
completed, Danish experts are already considering the 
possibility of taking a further bold step with the 
object of shortening the distance between Scandinavia 
and the European Continent by the erection of a land 
connection between Zealand and Fyen over the Great 
Belt, which has a width of about 11 miles. Mr. 
Rudolf Hiort-Lorenzen, chief engineer to the Danish 
State Railways, for instance, has just put forward in 
“* Ingenjoren,”’ a scheme for the building of a bridge 
over the Great Belt. He calculates that the execution 
of the scheme would result in an annual economy 
of 3,000,000 kr., as compared with the existing 
ferry transport, and should a large increase in 
the motor car traffic take place, the economy is 
estimated at a higher figure. The expenditure on 
the bridge would amount to 140,000,000 kr. 
(£6,255,000), this requiring for interest service at 
34 per cent. an annual sum of 4-9 million kronen. 
But the engineer states that the value of the bridge 
to the Danish State Railways cannot be directly 
calculated in kronen. The time saving for passengers 
and postal deliveries would amount to one hour and a 
half. It would be possible for the trains to travel 
without stoppage on the route between Copenhagen 
and Fredericia, and the bridge would further also 
facilitate the supply of electricity from Sweden to 
Jutland, while economies would also be effected in 
future in the telegraph and telephone network. 


The Late Mr. Joseph Francis. 

WaTER supply engineers will learn with regret of 
the death of Mr. Joseph Francis, M. Inst. C.E., the 
last chief engineer to the New River Company. Mr. 
Francis, who was in his eighty-ninth year, died at his 
home in Golders Green on Friday, September 14th. 
From the ’sixties up to the beginning of the twentieth 
century he played an important part in London’s 
water undertaking. He was actively associated with 
both the Balfour and Llandaff Royal Commissions, 
and the evidence which was given by him at thé Court 
of Arbitration which dealt with the purchase of the 
London undertakings at the inception of the Metro- 
politan Water Board in 1902 was publicly commended 
by Sir Edward Fry, the President of the Court. 
Altogether Mr. Francis spent forty-seven years in the 
service of the New River Company, during which 
time he travelled extensively and kept in close touch 
with water supply engineering work on the Continent 
and in America. For over twenty years he was 
directly responsible for the design, construction, 
and maintenance of works of supply, including the 
Staines Reservoir communication works with the 
Kempton Park and Cricklewood pumping stations, 
subsidiary reservoirs, filter beds, and water supply 
mains to the Finchley service reservoir at Fortis Green. 
This scheme occupied close upon eight years, during 
which a million and a quarter pounds was spent. 
Mr. Francis remained for some time with the Metro- 
politan Water Board, and then for a short period he 
practised as a consulting engineer in Westminster. 
He was a man with outstanding personal qualities 
and a great water engineer, whose worth was appre- 
ciated by all who were privileged to work with him. 


Lloyd’s Register of Shipping. 
In the annual report of Lloyd’s Register of Shipping, 
which has just been issued, attention is drawn to 
the fact that in October the Society will celebrate 
the centenary of its reconstitution on its present 
basis. During the twelve months ended June 30th, 
1934, the Society’s classification was assigned to 
192 new vessels of 350,430 tons gross. Although 
the lowest total on record, these figures represent 
64 per cent. of the world’s tonnage completed during 
the period under review. Of the total above given, 
only 136,072 tons were constructed in Great Britain 
and Ireland, the remaining 214,358 tons being built 
abroad. The plans of new vessels submitted for 
classification included 242 ships of 804,810 tons gross, 
compared with 142 ships of 323,600 tons gross for 
1932-1933. Since June last new plans have been 
approved by the Committee for a further 30 vessels 
of 58,810 tons gross. The confidence of shipowners 
throughout the world in the survey and classification 
of Lloyd’s Register is shown by the fact that the 
vessels classified represent nearly 95 per cent. of the 
home-built tonnage, and 75 per cent. of the world 
tonnage under construction. The report gives an 
analysis of the figures for vessels classed in the year 


made to the Society’s new rules and research work. 
In the non-marine activities of the Society consider- 
able extensions have taken place, and the Society 
is now carrying out the testing of structural steel 
and inspection work for his Majesty’s Office of Works, 
Imperial Chemical Industries, Ltd., and several 
British insurance companies, in addition to other 
public institutions and private undertakings. The 
work of aircraft inspection connected with the 
Joint Advisory Committee of Lloyd’s Register and 
the British Corporation continues to increase. 


An Unusual Bridge Failure. 


SHortxLy before nine o’clock on Monday morning, 
September 17th, a 98ft. span steel girder bridge, 
which was under construction at the works of J. B. 
Lewis and Co., Ltd., at Haydn-road, Nottingham, 
collapsed with little or no warning, and a man 
who was working at the centre of the bridge was 
seriously injured. When the collapse occurred the 
framework of the bridge was in position with all 
steel structural work completed, and the building 
contractors were engaged in fixing the flooring and 
roof, which is composed of slabs of reinforced con- 
crete. The only warning of the failure was a cracking 
sound, after which the centre portion of the structure 
sagged and the girders buckled, bringing the middle 
part of the bridge to the ground in the centre of the 
road. The bridge, which was built to connect the 
firm’s canteen with the main works, was designed 
and .constructed by Moreland, Hayne and Co., Ltd., 


of London, to plans approved by the City Engineer of 
Nottingham. At the time of the accident the 
building contractors were engaged upon the 


flooring, which, was being built up of concrete 
slabs. Fortunately, the collapse occurred when 
the street was empty or the accident might have 
resulted in loss of life. It is probable that 
there will be an official inquiry into the reasons for 
this unusual mishap. The bridge had a span of about 
98ft. and was being built at an estimated cost of £3000. 


Home Trade Expansion. 

In reply to recent suggestions from authoritative 
quarters that the expansion of trade in the home 
market has nearly reached its limit, Sir Herbert 
Austin, in a letter to the Advertising Association, 
states that while it is obvious that an active export 
trade must be regarded as a great national asset, 
it shows an entire lack of appreciation of facts to 
suggest that the home market is incapable of con- 
siderable expansion, or that we are fast approaching 
a@ saturation point. New markets, he reminds us, 
are continually being created, and commodities 
which one day are considered luxuries for the few, 
are the next supplied to millions as everyday neces- 
sities. Had these processes of industrial evolution 
not taken place, then industry, Sir Herbert points 
out, would have remained where it was a century 
ago. In this competitive and mechanical age, he 
suggests that export possibilities are determined 
largely by the extent to which the prosperity of the 
home market enables us to lower production costs. If 
we accept the suggestion, however, that the saturation 
point is nearly reached, then it is reasonable to suppose 
that other manufacturing countries are in the same 
plight and the outlook for export trade is indeed 
black. Sir Herbert expresses his conviction that no 
such situation has arisen, and that the sales possi- 
bilities of the home market have yet to be fully 
explored and developed. He further holds the view 
that there is still plenty of scope for the expansion 
of business overseas if our advertising and sales- 
manship are equal or superior to those of other 
exporting countries. 


Wireless Research. 


At a dinner given by the Government on Tuesday, 
September 18th, to the members of the International 
Scientific Radio Union, which has been holding its 
plenary congress in London, Sir Kingsley Wood, the 
Postmaster-General, paid a tribute to the work done 
by the Union, and referred to the work of the Rugby 
Wireless Station, which had been visited. Rugby, he 
said, was the centre of an extensive system of radio- 
telephone services, and it also conducted wireless 
telegraph services of world-wide range. Its trans- 
missions were received in practically every country 
and by ships on every sea. He was proud to think 
that from the very first the British Post Office took 
an active part in the development of radio com- 
munications, and that it was that Department which 
provided facilities in the earliest days of wireless for 
many of the first experiments of the Marchese 
Marconi. Much radio research work could hardly be 
carried out within the limits of a single country, and 
it. was here that the Union was so valuable, since its 
first objective was to initiate and organise research 
which depended on international co-operation. Dr. 
W. H. Eccles, F.R.S., the acting President of the 
Union, said that at the present congress the inter- 
national researches planned at Copenhagen in 1931 
had been discussed. They had comprised a heavy 
harvest of observations made by a number of national 
parties throughout one year in the Polar regions, and 
similar observations during eclipses of the sun. A 
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The Surface Condenser. 
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DownFLow : THE WEIR CONDENSER. 


IKE the majority of surface condenser manufac- 
turers, the firm of G. and J. Weir, Ltd., of Cath- 
cart, Glasgow, has among its records of tests carried 
out many which show condensate temperatures in 
excess of those corresponding to the vacua. In the 
opinion of the firm, the occurrence of the anomaly 
can usually be traced to slight errors in the recorded 
temperatures or in the vacua. This opinion is un- 
doubtedly shared by many condenser designers, for, 
particularly in those cases where the vacuum is high, 
very small differences in the reading of the mercury 
column or the Kenotometer make large differences 
in the corresponding temperature. Were, for instance, 
a real vacuum of 29-3in. to be read on a mercury 
gauge as 29-35in., the temperature of the condensate 
being that corresponding to the real vacuum, 68-2 
deg. Fah., would appear to be 2-1 deg. Fah. too high. 
When it is also remembered that the vacuum gauge 
is likely to record slightly different figures according 
to the position of its connection to the condenser 
and that these differences are of the order of 0-05in. of 
mercury at least, it will be seen that the probability 
of error is high. The measurement of temperature in 
the vacuum space is also a matter of considerable 
difficulty if reliable results are to be obtained, as, 
unless proper precautions are taken, the temperature 
actually recorded will probably be that of the con- 
denser shell and not the steam. 

Nevertheless, the firm is still able to point to a 
number of well-authenticated cases in which there 
can be little doubt that condensate temperatures 
higher than those of the steam have been recorded. 
It is suggested in explanation that under certain 
conditions in the turbine the steam apparently expands 
like a perfect gas without condensation, and a tem- 
perature pressure curve which is different from that 
normally associated with steam is followed. The 
result is a colder temperature at the exhaust pipe 
than would normally be appropriate to the vacuum ; 
but as soon as condensation begins a return is made 
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to the normal stable condition, with the result that 
measurements can show the temperature of the con- 
densate (which actually now corresponds with the 
vacuum temperature) to be higher than that of the 
exhaust steam. That, except under these special 
conditions, a temperature of the condensate higher 
than that of the steam can be achieved as a result of 
the internal design of the condenser, cannot, in the 
opinion of the firm, be substantiated. The best that 
is possible is to maintain the condensate temperature 
coincident with that of the steam exhausted from the 
turbine under the normal, stable, temperature and 
pressure conditions, and to reduce to as small an 
amount as possible the temperature difference between 
the steam and the outgoing ‘cooling water. Under 
such conditions, the maximum thermal efficiency of 
a surface condenser is attained. 

Much experimental work was carried out before the 
modern design of Weir regenerative condenser was 
evolved. One of the firm’s first attempted solutions 
of the problem of eradicating the temperature drop 
between the exhaust steam and the condensate was 
that of “inverting” the usual arrangement, so that 
the steam entered at the bottom of the condenser and 
rose through the tube banks towards the air suction. 
Experiments soon demonstrated that bringing the 
condensate into direct contact with the steam in this 
manner certainly achieved the desired result, but on 
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account of certain practical disadvantages the 
arrangement was rejected in favour of one of more 
normal design. Perhaps in the situation of the air 
suction branches—see Fig. 15—high up on the sides 
of the modern design there can be traced a “ relic ” 
of these experiments with the inverted type. 

A drawing of one of the ‘‘ Weir ” condensers, built 
by John Brown and Co., Ltd., for the s.s. ‘‘ Empress 
of Britain,” is reproduced in Fig. 15. The tube plate 
arrangement, which, it will be seen, is again entirely 
different from that of the condensers previously 
described, is typical of Weir design. Its most obvious 
feature is the provision of a clear passage of gradually 
reducing area from the top to the bottom of the tube 
bank at the centre. This central passage divides the 
tube banks into two equal parts and allows the éxhaust 
steam to blow directly down upon the condensate. 
Another passage on each side leads the steam diagon- 
ally from the upper corners to the same point above 
the condensate. As usual, a part of the tube surface 
in the first pass on each side is shut off from the rest by 
a baffle to act as an air cooler. But these absolutely 
necessary baffles are the only ones in the interior of 
the condenser. The cooling surface is arranged for 
two passes of the circulating water and the tubes to 
which the steam first has access are vertically pitched 
in order to ensure good penetration. This latter 
feature is common to nearly every modern condenser 
design. It will be seen that in operation the relatively 
cold condensate falling to the bottom of the condenser 
comes directly into contact with the steam that has 
penetrated vid the central passage to the bottom of 
the condenser and is ascending towards the air 
suction, and is reheated thereby. In this connection 
it may be remarked that one of the claims made for 
the design is that the amount of surface acting as an 
air cooler automatically adjusts itself to the air 
leakage. This effect, it is suggested, is a result of the 
air and vapour flow under the baffle being upward. 
It has been observed that the difference in tempera- 
ture between the vacuum and the air outlet increases 
as the amount of air to be dealt with increases, and 








ing 0-02 ce. per litre. Values as low as zero oxygen 
have frequently been recorded. 

The s.s. ‘‘ Empress of Britain ’’ was described in 
THE ENGINEER during May, 1931. Her main 
turbines consist of two inboard sets which together 
generate two-thirds of the total power, and two 
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Fic. 16--TUBE PLATE ARRANGEMENT 


outboard sets which produce the remainder. The 
normal total output is 62,500 H.P. Each turbine 
consists of H.P., I.P., and L.P. units driving by 
separate pinions on to the single main gear wheel. 
The condensers are underhung beneath the low- 
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that under all loads and all quantities of air leakage 
the condensate is withdrawn at the vacuum tem- 
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pressure turbines. As will be seen from the drawing, 
Fig. 15, they are provided with the condensate wells 


perature. This last effect must be due to the fact that | and flats which are necessary for the proper operation 


the partial air pressure immediately above the 


of the Weir closed feed system. The particular draw- 

















Tasie IV. 
Port condenser. | Starboard condenser. 
7S Se eas a i cae a aR ce 
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surface of the condensate is very small, owing to the 
direct access of the steam to this part through the 
central passage. Actual test figures have shown that 
the condensate is delivered in a highly deaerated 
condition, the oxygen content seldom, if ever, exceed- 


ing reproduced refers to the plant in the forward 
engine-room for the larger inboard sets. Each of 
these. condensers has a cooling surface of 20,700 
square feet, and has tubes 14ft. 6in. long and jin. 
diameter. A photograph of one of the condensers 
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under erection is reproduced in Fig. 17—page 286— 
from which it will be seen that it is largely a built-up 
riveted structure. The water-boxes and doors, how- 
ever, are of cast iron. In order to clean the tubes it 
is unnecessary to remove the whole of the water-box 
doors. By examination of the photograph, in con- 
junction with the drawing of the tube plate arrange- 
ment, it will be seen that there are subsidiary doors, 
more or less triangular in shape, opposite each group 
of tubes. These doors are secured by swivel bolts 
and dogs, and rubber joint rings, and the whole group 
of four can be opened up for examination of the tubes 
in a very few minutes. This particular feature was 
designed by John Brown and Co., Ltd., the builders 
of the condensers, in conjunction with Mr. J. Johnson, 
chief engineer of Canadian Pacific Steamships, Ltd., 
and is not shown on the drawing. The performance 
figures given in Table IV are abstracted from the official 
tests of the ship, which were held on April 13th and 
14th, 1931. They relate to the plant in the forward 
engine-room. 

It will be seen that in every case the condensate 
temperature is recorded as higher than that corre- 
sponding to the vacuum. 

Photographs reproduced in Figs. 18 and 19—page 
286—show a condenser with a similar tube plate 
arrangement, and, again, a built-up riveted structure, 
underconstruction in the works of Vickers-Armstrongs, 
Ltd., Barrow-in-Furness. This particular condenser 
was installed in the P. and O. liner “ Strathaird.” 
It has two main doors over each of the water-boxes 
opposite the two halves of the tube bank assembly. 


From the foregoing it might well be assumed that 
G. and J. Weir, Ltd., were entirely concerned with 
marine installations. In actual fact, although the 
firm has a number of licensees among shipbuilders, 
and is particularly well known for its marine produc- 
tions, its activities are by no means confined to the 
design of marine condensing plant. Twin Weir con- 
densers installed in Barking power station are 
illustrated in Fig. 20. They serve a 20,000 kW turbo- 
alternator set, and although of the regenerative 
type have a tube plate arrangement rather different 
from those installed on the ‘‘ Empress of Britain.” 
It will be seen from the drawing, Fig. 16, that the 
tube plate arrangement is equivalent to one-half 
of the more normal type. The steam gains access 
to the bottom around the side of the tube nests 
instead of passing down a central passage, and the 
air suction branch is placed on the opposite side. 
As will be seen from the tone engravings the two con- 
densers are cross-connected on the steam side. Each 
has a cooling surface of 11,000 square feet, made up 
of 2640 tubes, lin. external diameter, and 16ft. O}in. 
long. They are of the three-flow type, and the view 
reproduced in the tone engraving shows them from 
the circulating water outlet end. The average test 
figures obtained from two identical plants in Barking 
power station are given in Table V, which suggests 
that the value of K, the rate of heat transmission 
per square foot of cooling surface per degree Fahren- 
heit temperature difference per hour lies between 
600 and 700. 





(To be continued.) 
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HE first paper read before Section G on Friday, 

. September 7th, was one by Mr. Richard W. Allen, 
dealing with the application of Diesel engines to 
trawlers and their operating gear. 

So far as Great Britain is concerned, said the 
author, the Diesel trawler is a new development. In 
1932 the British vessels engaged in trawling num- 
bered about 1300 out of a total of rather more than 
1700 fishing boats of 18ft. keel and upwards. Drifters 
constituted the next largest group of fishing vessels, 
and were equally applicable to Diesel propulsion. The 
great majority of drifters in the British fishing 
fleet were steam propelled. Most trawlers sailing 
from British ports were larger than drifters, the 
majority being between 100ft. and 200ft. long. The 
main power requirements for both drifters and trawlers 
were ship propulsion and operation of the winch for 
shooting and hauling in the nets. 

The vessels employed in trawling covered a wide 
range of designs and sizes, but the author divided 
them into four main classes. The first was the trawler 
or trawler-drifter, of from 60ft. to 100ft. long. These 
vessels, equipped with engines of from about 100 
to 150 8.H.P., were normally confined to operations 
in home waters, and, inasmuch as their function was 
to provide fresh and high quality fish for the home 
market, they must make regular trips in accordance 
with strict time schedules in order to meet market 
demands. The range of operation and carrying capa- 
city of these vessels was such that ample room for 
the engine was available, without encroaching unduly 
upon the fish storage space. In the conversion of 
small trawlers to Diesel operation the problem of 
winch drive had at first presented difficulties, which 
had since been overcome. The size of the trawlers 
did not warrant the installation of a separate power 
unit for this purpose, and a drive was therefore taken 
to the winch by belt from a pulley on the main engine 
shaft. This method had the merit of simplicity, and 
adequately met trawl requirements. The equipment 
as a whole was very simple, and had proved so reliable 
in operation that it was quite unnecessary to have a 
mechanic as engine attendant. 

The second and larger class of trawler covered steam 
propelled vessels ranging from about 100ft. to 125ft. 
long, and requiring some 250 to 5008.H.P. They were 
faster craft as a rule, averaging 8 to 10 knots to and 
from the fishing grounds, which were further afield. 
The trawl requirements were relatively heavy, 
necessitating a heavy vessel, which must be regarded 
not only as a cargo boat, when carrying fish, but also 
as a tug, when towing nets, and as a tug it must hold 
steadily in the water, and must not be unduly affected 
in a seaway. The power requirements of the winch 
were greater than would conveniently be handled by 
ordinary belt or chain transmission from the main 
engine, thus necessitating an auxiliary power unit. 
The total capital cost of the power plant was thus 
increased to an undesirable degree. So that at the 
moment the prospects of utilising the Diesel engine 
on vessels of this size did not appear to be very 
encouraging, but perhaps in the near future further 
developments might make it possible to reconsider 
the matter. 

The third class covered vessels from 125ft. to 150ft. 
long, which were equipped with engines of 500 to 
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600 S.H.P. These vessels, which for the most part 
sailed from ports in the Humber area, proceeded 
to Iceland and the Arctic fishing grounds in general. 
The size of trawlers of this type was increasing 
steadily. There was every probability of an increas- 
ing tendency towards the adoption of Diesel pro- 
pulsion for British trawlers in this group; it had 
already been applied to trawlers of this class in foreign 
fishing fleets. 

The last and largest class of vessels comprised 
trawlers of from 150ft. to 220ft. in length, requiring 
up to 900 S.H.P. and capable of a speed of 12 knots. 
Here one was considering trawlers built for Con- 
tinental fishing fleets rather than for British owners. 
Such vessels operated primarily in connection with 
the salted fish trade, and were therefore not restricted 
in action by the need to land the catch while still 
fresh. They made trips extending to several months 
in duration. Unless the British fishing industry 
entered the salted fish trade in competition with 
foreign fleets, it was improbable that we should see 
trawlers of this size sailing from British ports. 

Coming to considerations applying to Diesel 
trawlers in general, the author said that remarkable 
as had been the progress in marine oil engine develop- 
ment, the relatively high first cost of that type of 
power unit had undoubtedly kept such progress 
below the level which might otherwise have been 
attained. First cost had also been responsible for 
an undesirable trend, especially for the smaller classes 
of vessels, though it was a trend which he believed 
would be arrested by more efficient procedure. It 
was the practice of equipping trawlers with relatively 
high-speed Diesel engines with direct drive to the 
propeller. High rotational speeds had been adopted 
to secure lower engine costs. A correspondingly high 
propeller speed, however, was not compatible with 
maximum propulsion efficiency, especially when 
trawling was in progress—the essential propulsion 
requirements of a trawler being a relatively high 
transit speed to and from the fishing grounds and a 
slow transit speed when the vessel was towing the 
nets. The latter requirement pointed definitely to a 
slow speed of rotation for the propeller, with large 
propeller blade areas. 

The author exhibited a graph showing the propeller 
speed over shaft horse-power for a number of vessels 
in service, both for oil and steam, showing that the 
propeller speeds for Diesel-engined vessels made 
-hitherto were much greater than those established 
for steam practice. The main reason advanced for 
that was that the higher speed had been adopted to 
keep the prime cost of the engine low. The position 
was comparable in some respects with the early instal- 
lations of steam turbines, when it was considered that 
direct drive would prove the most satisfactory pro- 
pulsion practice. But the steam turbine was essen- 
tially a high-speed machine, and the conflicting speed 
requirements of turbine and propeller efficiencies had 
led to the adoption of mechanical speed reduction to 
the propeller through gearing. If the same arrange- 
ments were applied to Diesel-driven trawlers, still 
higher engine speeds could be adopted, with a corre- 
sponding reduction in capital cost, combined with 
maximum propulsion efficiency, such as could only be 





secured with a relatively slow-speed propeller. This 
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should lead to a more general application of the 
Diesel engine to trawlers and their auxiliaries. 

There had been a marked reduction in the capital 
cost per horse-power of oil engines in recent years, 
and there was good reason to believe that develop- 
ment in design would lead to still lower costs, another 
factor making for the wider application of that class 
of engine to trawlers. Consideration of bunker space, 
the cleanliness and ease with which vessels could be 
bunkered with oil, the low cost of bunkering through 
the saving of labour and time, increased radius of 
action without re-fuelling at foreign ports, and the 
rapidity of starting up the power unit, were also items 
which would doubtless carry weight with owners. 
Increased radius of action in the case of the larger 
trawlers, might alone determine whether a vessel 
would operate at a profit or a loss. 

There could be little doubt that the coming years 
would see increasing activity in the equipment of 
the British fishing fleet with British-built trawlers, 
equipped with British-built oil engines. It was 
widely realised that the capital expenditure involved 
was fully warranted. There was every prospect of 
foreign competition increasing, and that alone 
rendered it imperative to bring our fishing fleet up 
to date at the earliest opportunity. 


Discussion. 


Mr. A. Hall Wilson, after referring to the dis- 
inclination of trawler owners in this country to 
adopt oil engines, said that there seemed every 
satisfaction with the steam trawler, and, of course, 
the control of the winch was one of the great problems. 
If an electric winch was adopted, as would be neces- 
sary in certain cases when using Diesel engines, it 
would involve expense on a separate generating set, 
and the question of cost was a vital one. It was 
difficult to persuade trawler owners to pay for oil 
engine equipment and, of course, shipbuilders and 
engineers had to build what the owners required, 
even if it were steam. At the same time, he felt that 
it would be an advantage to Aberdeen to have a few 
oil-engine trawlers competing with the steam 
trawlers, and in that way to ascertain how far the 
advantages claimed could be substantiated after a 
period of operation. 

Mr. 8S. V. Goodall remarked that a consideration 
of the weights for oil equipment and steam equip- 
ment suggested an advantage in some change in the 
method of propulsion of trawlers. He was glad the 
author had assured them as to the reliability of 
Diesel engines. That was a most important question 
to the British public which would not want to see 
its vessels in war time coming in for frequent refits. 
Finally, Mr. Goodall said it was clear that in the case 
of the faster running installations some form of gearing 
down. was necessary. 

Professor G. Stoney, F.R.S., agreed that propeller 
revolutions as usually given were too high. Probably 
gearing would be an advantage, and mechanical 
gearing better than electrical gearing, because electric 
machinery did not like green seas over it. The 
winch was the problem ; for small sizes of trawlers 
belts and chains were all right. Almost the only winch 
that could stand running under water and was capable 
of being brought up all standing, was the steam winch, 
and it would be a serious problem in the larger sizes 
unless some satisfactory form of transmission from 
the main engine could be devised. He suggested 
that Mr. Allen should start to design such a gear. 

Dr. 8. J. Davies (Joint Secretary, Section G) said, 
as regards using a trawler for towing and also as a 
cargo boat, that, in his view, that would need two 
sets of propeller speeds, and if the engine was to be 
made use of to the best advantage it would really 
require two sets of propeller dimensions. Would 
the use of multi-propellers, using one when the boat 
was acting as a tug and the other at other times, be 
too great a complication ? It was interesting to see 
from the paper that efforts were being made to reduce 
the amount of noise coming from the engines by using 
noise-masking covers on the cylinder heads. 

Wing Commander Cave-Browne-Cave expressed 
the view that there was an absolutely irresistible 
case for gearing in all the classes of vessels referred 
to in the paper. He did not, however, follow Dr. 
Davies in regard to having different propellers for 
towing and ordinary use. For all purposes it was 
necessary to have the biggest propeller that could be 
got in the vessel without coming too near the surface, 
and in order to do that there must be gearing. The 
engines should be run at high speeds, something well 
over 1000 r.p.m. By having the engine really fast- 
running with gearing, it was possible to make the 
unit sosmall that considerable reliability was achieved, 
and, at the same time, it was easy to hoist out a 
unit complete and replace it with another. It might 
be, as Professor Stoney had suggested, that the 
steam winch was the ideal, but he wondered whether 
it was as flexible and as easily controlled as an 
omnibus engine and gear-box and clutch, particularly 
when fitted with the fluid fly-wheel. Such a com- 
bination should be as suitable for winch work as the 
steam winch. The latter, of course, had the advan- 
tage that it had been used for years and would stand 
an enormous amount of bad handling, but the traction 
unit had developed very considerably, and he was not 
at all sure that it might not be equal to the same test. 

Mr. Allen, replying to the discussion, said that 
when introducing a new subject to an old industry, 





one had to use air immense amount of diplomacy. 
The question of speed was relative. What was really 
meant by high speed ? Some people said 3000 r.p.m. 
and others would say 100 r.p.m., and, of course, 
100 r.p.m. was high when compared with 50 r.p.m. 
Many trawlers were owned by the men who worked 
them, and it was essential to give them something 
at a low cost and easy to maintain. Actually, it 
was necessary to compete with the sailing trawler. 
Those people, therefore, had to be led very diplomatic- 
ally and very gently and helped financially. On the 
general question of reliability and maintenance, Mr. 
Allen informed Mr. Goodall that there had been a 
revolution in the design of Diesel engines, and there 
was no need now to do the things which had to be 
done during the war or even in the early post-war 
period. Designs had been improved and materials 
were very much more reliable. He had had experience 
of vessels fitted with Diesel engines which had 
operated for 3} years without any trouble whatever 
and without any spare gear being necessary. They 
were run by ordinary deck hands. No doubt Wing 
Commander Cave-Browne-Cave was looking a little 
into the future and perhaps one day his dream would 
come true. There might be considerably higher 
speeds, but it was necessary to gain experience 
slowly. To persuade some trawler owners to make the 
change to gearing, as he had recommended in the 
paper, would be a very hard task. It had been difficult 
enough to get the Diesel engine adopted at all. It 
was all due, no doubt, to the wonderful service given 
by steam for so many years, and in such circum- 
stances it really did require some courage to adopt a 
new type of propulsion. At the same time he believed 
it would come. 

The next paper was * The Collection and Distribu- 
tion of Gas in Bulk,” by Professor C. H. Lander, 
C.B.E., and Dr. E. W. Smith, C.B.E. An abstract of 
this paper is printed on page 296 of this issue. 

DISCUSSION. 

Sir Henry Fowler, in supporting what the authors 
had said as to gas distribution being dealt with on 
national lines, said he also appreciated their comments 
as to the difficulties in getting municipal corporations 
to co-operate with companies. 

Dr. J. S. Owens said that the important point about 
a grid scheme seemed to him to be its vulnerability 
and the excellent target which large gasholders would 
make for attack. That, perhaps, was a reason why, 
if it was dealt with at all, it should be dealt with 
nationally. 

The President (Professor F. G. Baily) recalled that 
some forty years ago he had made certain calculations 
which led to the suggestion that gas at high pressure 
could be economically distributed when compared 
with electricity—electricity distribution then being 
much more expensive than it was to-day. At that 
time he had been told by gas engineers that it was 
impossible to use a pressure of 30 lb. or 40 Ib. because 
there would be leaks. His retort to that had been 
that if the gas engineers could not do that they had 
better go to a steam engineer, who could do it easily. 
There had been great developments since then, how- 
ever, and recently, for another purpose, he had made 
calculations for transmitting gas at 100 lb. pressure 
and had been surprised how cheaply it could be done. 
The great advantage was that in the case of electricity 
there were difficulties if pressure was lost at the far 
end, whereas in the case of gas the pressure was not 
used at the far end ; the gas was used. Moreover, it 
was very much cheaper to transform up the pressure 
in the case of gas than in the case of electricity, and 
so there were advantages which brought such a 
scheme well within the range of practical politics. 
Without wishing to discuss gas versus electricity, the 
President said he used both in his house and could fall 
back on one if the other failed. There was, however, 
not the slightest reason to suppose that one would 
supplant the other. He believed they would both 
gradually take over those functions for which they 
were best fitted and there would be no need for the 
two departments of a municipality to be fighting each 
other as to who should have the consumer—a 
thoroughly indecent mode of procedure in his view. 
There were, however, difficulties even to-day. About 
two months ago the Corporation of Glasgow refused 
to take coke oven gas at a price much below that at 
which its own Gas Department could manufacture gas. 
The politics of the Glasgow Corporation had recently 
changed and perhaps that had had something to do 
with it, but it was a painful lack of co-operation and 
lack of patriotism. With gas, as with many other 
commodities, distribution represented the bulk of 
the cost, and that was the real problem to be tackled. 

Dr. E. W. Smith, replying to the discussion, said 
in America natural gas at many hundreds of pounds 
pressure was transmitted many thousands of miles 
and there was no real difficulty ; but there was a 
fundamental difference between America and this 
country, and it was that pressure was available in 
the natural gas without power having to be expended 
artificially or specially to obtain it. Moreover, the 
natural gas had a calorific value at least twice that of 
normal town gas. Consequently, the costs of distri- 


bution of the héat unit were comparatively low. 
Small mains and high pressures were nothing like so 
economic as large mains and lower pressures, by 
which he meant of the order of 20 lb. to 100 Ib. As 
regards the President’s remarks, Dr, Smith said that 





even steam leaks were known and leaky pipes and 
valves were to be seen on quite efficient works. What 
might happen with steam with safety could not be 
tolerated with gas, especially when the pipes were 
buried. The supervision which had to be given in a 
district like Birmingham, where gas was distributed 
at between 5 tb. and 25 lb., the necessity for con- 
stantly checking and watching against pressure drop 
and leaks was of such a nature that the effects of 
pressure could not be lightly put on one side. The 
technique of it was not quite as easy as that of steam. 
In reply to Dr. Owens, it should be pointed out, con- 
tinued Dr. Smith, that the paper did not propose that 
there should be a national gas grid. That was not 
necessary and it was not economic. He believed, 
further, that Dr. Lander agreed that it was not 
economic to have a national electricity grid. What 
the paper did ask for was national direction and that 
the country should be zoned, and that instead of an 
area like Lancashire having fifty-three or fifty-four 
undertakings of various sizes, some of them having a 
cost per million cubic feet twice that of others, these 
undertakings should be merged, and in that way 
make it possible for the general charge for gas to be 
very much reduced. Another direction in which 
development would take place was in the distribution 
of gas at pressures up to 5000 Ib. in cylinders for use 
in the smaller villages, say, 5 or 7 miles away from the 
area of larger undertakings. There might be thirty 
or forty such villages within an area of 20 miles, 
and it was possible for the larger undertakings to send 
cylinders of gas for delivery into holders for serving 
those villages. One man with a motor vehicle and 
trolley could be delivering such cylinders continually, 
and in that way the villages would obtain a supply of 
gas. He had worked out the economics of doing that 
in a case like Cheltenham, and had found it to be 
entirely practicable and much cheaper than putting 
down a network of mains. Referring again to the 
question of vulnerability, Dr. Smith said there was no 
suggestion that super gas stations should be installed. 
The cost of gas distribution over large areas was gone 
into at the World Power Conference a few years ago, 
and it was found that the reason why gas was not so 
cheap to distribute as it might be was that coke also 
had to be taken to the same areas where the gas was 
used. The figures showed that where gas and coke 
had to be taken to an area over 20 miles away it was 
always cheaper to transport coal to that area and 
generate gas on the spot. 

The final paper on Friday morning, September 7th, 
was on ‘‘ Papermaking,” the authors being Messrs. 
James Abel and J. Duguid. It was really intended 
principally as a guide for those who were to visit the 
paper mills in the neighbourhood of Aberdeen. There 
was but little discussion of it. 


THE REDUCTION OF NOISE. 


The meeting of Section G (Engineering) on Monday, 
September 10th, attracted a very large attendance 
and a larger hall was used than the usual meeting 
place. The occasion was a discussion on the reduction 
of noise, and Sir Henry Fowler—who is the Chairman 
of the recently appointed Government Committee 
presented—also as Chairman—the report of the Com- 
mittee of the British Association on reduction of 
noise. This Committee, it may be pointed out, had 
its origin in certain happenings at the York meeting 
the year before last. The question of noise reduction 
was then raised by the Recorder of the Section- 
Mr. J. S. Wilson—in connection with a paper read by 
Dr. Kaye. The Committee of Section G then asked 
the Council of the Association to request the Home 
Office to exercise the powers it had in this connection. 
Two papers on the subject were read at the Leicester 
meeting in 1933. At that meeting a British Associa- 
tion Committee was formed to review the knowledge 
available for the reduction of noise and the nuisances 
to the abatement of which that knowledge could best 
be applied. Sir Henry Fowler was appointed Chair- 
man, Wing-Commander Cave-Browne-Cave Hon. Sec- 
retary, with Mr. R. S. Capon and Professor G. W. O. 
Howe as members. Later, Dr. A. H. Davis and Mr. 
E. S. Shrapnell-Smith were added to the Committee. 
A grant of £10 was made to cover correspondence, 
and at the beginning of May, 1934, the Association, 
finding there was @ balance of £24 outstanding in one 
of its other accounts, allotted it to the work. Later, 
Lord Wakefield made a donation of £50. 

In its first Report the Committee states that the 
Chairman wrote to The Times on September 30th, 
1933, inviting reasoned opinions from members of 
the public as to the noises which caused them the 
most discomfort and inconvenience. The analysis 
of the large number of replies received led to the con- 
clusion that the sources which caused most annoyance 
and inconvenience were inadequately silenced motor 
cycles and cars, then motor horns, other road trans- 
port noises, and finally aircraft. No other noise 
caused half the complaint levelled against aircraft. 
Realising that the Air Ministry was doing everything 
possible in that connection, the Committee decided 
to devote attention first to the general problem of 
exhaust noise from motor cycles and then sports cars. 
It was also decided to invite Messrs. Lucas, makers 
of electric and other horns, to prepare a paper on the 
subject. (This was read by Mr. E. O. Turner at the 
present meeting.) Wing-Commander Cave-Browne- 
Cave proposed that the Committee should work 
towards the objective of enabling an authority to be 
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set up to which manufacturers could submit new types 
of motor vehicle to be tested for a certificate of 
approved silence. For that purpose it would be 
necessary to determine a satisfactory instrument for 
measuring the noise produced by the vehicle and to 
specify the conditions under which the tests should 
be made. It would also be necessary to indicate to 
the authority what should be accepted as a reason- 
able standard to which vehicles must conform. For 
the latter purpose Wing-Commander Cave-Browne- 
Cave proposed to undertake some preliminary tests 
upon the silencers of motor cycle engines. He was 
able to obtain the advice of the Motor Cycle Manu- 
facturers and Traders Union as to the requirements 
which a silencer must meet, and then made some pre- 
liminary experiments to determine which general 
principles of noise reduction were the most effective. 
The results of this preliminary work were encouraging, 
and subsequent experimental work at the University 
College, Southampton, was rendered possible by the 
donation of Lord Wakefield. A number of designers 
visited Southampton and considered the preliminary 
results so far satisfactory that they selected and sent 
to Southampton a two-stroke and a four-stroke motor 
cycle, each of the normal type as sold to the public 
(This work of Commander Cave-Browne-Cave is 
described in the paper which he presented to the 
meeting.) 

The Committee expresses its great appreciation of 
the collaboration of the Motor Cycle Manufacturers 
and Traders Union and also calls attention to the 
fact that Dr. Davis, of the National Physical Labora- 
tory, agreed to undertake a critical review of various 
instruments and methods available for measuring 
noise, with particular reference to the question of 
testing noises of a given type, 7.e., exhaust noises. 
(A paper on this subject was presented to this meet- 
ing.) It was added that the Committee would await 
the discussion on the three papers to be presented at 
the present meeting before making any definite 
recommendations as to further work. 

In presenting the Report, Sir Henry Fowler 
expressed regret at the absence of Mr. John Pugh, 
President of the Motor Cycle Manufacturers Union, 
and called attention to the manner in which the 
Minister of Transport had taken action in several 
directions. He had received a letter from the Minister 
expressing appreciation of the work being done by 
the B.A. Committee and especially what was being 
done by Wing-Commander Cave-Browne-Cave. 

On the motion of the President (Professor F. G. 
Baily), thanks were expressed to the Committee and 
to Sir Henry Fowler, its Chairman. 

Wing-Commander Cave-Browne-Cave, before pre- 
senting his paper, dealt with one or two preliminary 
points. He emphasised that the exhaust noise of a 
motor cycle engine was not the only noise. It was the 
major noise, but the application of really efficient 
silencers to the exhaust made manifest other noises 
and then the exhaust ceased to be the major noise. 
At the same time, unless the other noises coming 
from the engine were eliminated it was extremely 
difficult to discriminate between the value of different 
exhaust silencers. Commenting on the other noises 
coming from such vehicles, he said it was surprising 
what a large amount of noise came from the bottom of 
the petrol tank and even from the licence plate. 

In the course of his paper it is pointed out that the 
exhaust noise of a single cylinder running at 
1600 r.p.m. and at 25 per cent. of its full power is 
divided into two parts, one including frequencies 
ranging from 50 to 600 per second, and then, after a 
zone of remarkably little noise, another belt extending 
from 3000 to 10,000 per second. The discussions 
with the manufacturers made it evident that the 
length of pipe which connects the engine with the 
silencer is so intimately involved in the design of the 
engine that any alteration of it would have very far- 
reaching effects. It was therefore agreed that modifi- 
cation should be limited to the silencer beyond the 
end of that pipe. The experiments on the two-stroke 
engine were carried out on a twin-cylinder horizontally 
opposed A.B.C. motor cycle engine coupled to a 
dynamo and fitted with a governor. The engine ran 
normally at 3000 r.p.m. and fired at 360 deg. The 
impulses came at equal intervals and were a reason- 
able representation of a single cylinder running at 
6000 r.p.m. The engine was installed in a separate 
compartment and the exhaust was carried into the 
laboratory. The work as it progressed showed that 
when the engine was almost completely silenced the 
engine noise was inaudible in the laboratory. 

Various types of silencer were made to reduce the 
high pitch and the low pitch parts respectively, and 
the tests led to the conclusion that the high-pitched 
zone was by far the most offensive. the remaining low- 
pitch noise being very much less objectionable. The 
type of silencer most effective in reducing the high- 
pitch part was one based upon the absorption prin- 
ciple. A perforated tube was surrounded by one of 
larger diameter, the space between them being loosely 
packed with sound-absorbing material, such as glass 
silk. The length and the ratio of the diameters of 
pipe and casing could be varied. A silencer was made 
in which the exhaust gas, after passing the full length 
of the silencer, turned forward again and then back to 
the outlet at the tail end, thus giving about three 
times the length of travel through an absorption 


a small capacity introduced between the successive 
absorption passages. An alternative arrangement of 
the ducts within a circular or oval casing was adopted 
later. The introduction of those capacities seemed to 
have some considerable effect in reducing the low- 
pitch noise in addition to the reduction of high pitch 
produced by the absorption passages. At all events 
the result of that silencer was most satisfactory. 
(That fact was demonstrated in a striking manner in 
the lecture hall, when Wing-Commander Cave-Browne- 
Cave ran the two-stroke engine at full speed and fitted 
various types of silencers. The reduction of noise 
with the type described above was indeed striking 
and was made even more manifest at the demonstra- 
tion in the open, on actual motor cycles, at Dee 
Bridge during the afternoon.) 

The problem of silencing a small two-stroke engine, 
however, was admittedly very different from that of 
silencing a four-stroke engine of much larger horse- 
power, some of the latter giving as much as 10 H.P. 
A silencer in the same form as the one described 
became too large for practical purposes, but modifica- 
tions along similar lines had been made with great 
success. The capacity of the space filled loosely with 
the packing appeared to be important, and it was 
therefore considered whether it might not be possible 
to adopt some form of perforated tube which would 
give the right degree of resistance to the passage of 
peak pressures and thereby produce the necessary 
delay in their return. For that purpose it appeared 
preferable to use a form of perforation which should 
give less resistance to passage outward than to return 
flow in the opposite direction. The holes, therefore, 
should be, not plain punched or drilled holes, but 
lipped holes formed by stabbing. That type of 
material is used in nutmeg graters and on a large 
scale in potato cleaning machines, and can be obtained 
for about the same price as perforated sheet. Silencers 
made with tubes of that material, instead of normal 
perforated sheet, with and without soft packing, were 
tried. There was a very slight difference in power 
without the packing, but the noise was slightly greater. 
A comparison made at a slightly reduced power 
showed that the intake silencer produced an appre- 
ciable reduction in noise as compared with the engine 
developing the same power with an open intake. A 
similar rough experiment with the four-stroke engine 
showed that an air intake silencer gave important 
improvement. 

The reduction of noise produced by the various 
B.A. silencers as compared with open exhaust or with 
the normal silencers as fitted to the machines used 
was sufficient to be appreciated without instruments. 
On the question of patents, Wing-Commander Cave- 
Browne-Cave made it clear that no responsibility 
could be accepted if by chance any of the new designs 
infringed existing patents, because that aspect had 
not been investigated. 

The general conclusions were that the experimental 
forms of silencers, as compared with those now sold, 
showed an important reduction of exhaust noise with 
a small gain rather than any loss of power and without 
involving serious increase of size, weight, or com- 
plexity. 


DISCUSSION. 


Dr. J. C. Morrison (Glasgow University) said it 
was impossible to analyse any power system at all 
properly without an indicator of some kind to show 
the variation of pressure during the exhaust stroke 
and afterwards. Efficiencies obtained with an open 
pipe were not at all convincing and using a gauge as 
a means of estimating the back pressure was no use 
at all. 

Mr. Owen W. J. Watson (Engineering Representa- 
tive, Ministry of Transport), who said he had already 
seen at Southampton the work that Wing-Commander 
Cave-Browne-Cave was doing, added that the 
Minister of Transport was very much alive to the 
importance of the noise problem and, moreover, had 
the courage of his convictions. Speaking personally, 
he expressed satisfaction at the manner in which the 
manufacturers had co-operated with the B.A. Com- 
mittee, because the Minister of Transport alone could 
not legislate in a satisfactory manner. He must have 
the co-operation and assistance of the manufacturers 
and the public. There was a certain section of the 
motoring public who were interested in what they 
called a ‘‘ deep-throated exhaust,” but he hoped that 
that ‘‘ deep-throated exhaust ” was not going to be 
acceptable to the majority of the public. Regulations, 
he continued, were usually drawn up on broad prin- 
ciples and did not call for any particular form: of 
detailed design. It would be bad if they did, because 
it would retard progress and prevent new ideas being 
developed. 

Professor R. V. Southwell, F.R.S., referred to the 
fact that there is both a physical and a physiological 
side to this matter and that it complicated the 
problem. He also commented on the extraordinary 
sensitivity of the human ear as a detector of sound, 
and remarked that what was known as Fechner’s law 
indicated that the human ear as regards physical 
sound obeys a logarithmic law. That meant that 
the man who was concerned with reducing noise in 
the first place—such as the author—had an immensely 
difficult task as compared with the man who came 
along later and endeavoured to reduce it still more. 





two howling babies in a room it was not of very great 
importance to remove only one of them ! 
Wing-Commander Cave-Browne-Cave, replying to 
the discussion, said that for further work there was 
little doubt it would be necessary to depend upon a 
satisfactory means for measuring noise. The instru- 
ment which Dr. Davis had designed, however, was 


rather delicate and certainly expensive. The ques- 
tion of the cost of the new form of silencer had not 
been mentioned in the discussion, but the manufacture 
of them had been brought to a practical basis, and he 
had been informed by manufacturers that such 
silencers should not exceed the price of the standard 
silencer by more than 2s. 6d. or 3s. They were there- 
fore not extravagantly expensive. 

Two further papers dealing with other aspects of 
noise were then presented. 


THE MEASUREMENT OF NOISE. 


Dr. A. H. Davis, of the National Physical Labora- 
tory, dealt with the measurement of noise and 
described an objective instrument to give an indica- 
tion of the overall loudness of sounds as observed by 
the ear. It is a portable instrument which has been 
designed by Dr. Davis and has been used for several 
years at the National Physical Laboratory for various 
classes of acoustical work. It incorporates a con- 
denser microphone, and when the ear-simulating 
circuit is not in use the equipment is nearly equally 
sensitive for notes of all frequencies. Dials are pro- 
vided for altering the sensitivity over a wide range. 
The ear-simulating circuit corresponds to that 
required for correctly comparing sounds at a loudness 
level of 60 phon. By means of a switch it can be 
included or removed from the amplifier circuit as 
desired. The indicator is quick moving and since a 
full indication of loudness is obtained in about 
0-3 second after the application of a steady noise, the 
apparatus agrees roughly in that respect with the 
human ear. The rectifier, of grid leak type, nearly 
linear in response, can easily be replaced by a quad- 
ratic rectifier or by a peak voltmeter. An output 
plug allows a cathode ray oscillograph to be connected 
to the output of .the amplifier when desired, the 
rectifier and indicator being automatically removed 
from the circuit in the process. The instrument can 
also be used for the analysis of sounds. For this 
purpose one or two tunable electrical circuits or filter 
circuits are plugged into the amplifier at points pro- 
vided, and the instrument then measures intensity 
of components in selected frequency bands. This 
instrument has been used largely for all types of field 
measurements of noise and the results obtained 
conveniently with its aid, are claimed, in general, to 
have been in accord with observations by aural 
methods. 

The author also reviewed the bases and practice 
of noise measurement by means of aural and objec- 
tive instruments, and the conclusion was arrived at 
that objective apparatus of the microphone-amplifier- 
indicator class, which gives substantially correct 
indications of the overall absolute loudness of diverse 
kinds of noise, can be produced. 


Motor Horns. 


The final paper was by Mr. E. O. Turner, of Joseph 

Lucas, Ltd., and bore the title ‘‘ Motor Horns, 
Effective and Offensive.”” The author examined by 
what means motor horns can be rendered less offen- 
sive to road users without reducing their effectiveness, 
and the following were the conclusions arrived at as 
most suitable for further discussion :—({1) Horns 
must blow a strictly periodic note without appreciable 
delay after operating the push; (2) the note should 
have a fundamental of low pitch, with one or more 
strong overtones, the highest not exceeding 3000, and 
the loudness not exceeding a prescribed figure ; (3) 
auxiliary horns of higher pitch and greater loudness 
may be fitted, but for country use only; (4) single 
staccato signals in place of sustained notes are advo- 
cated wherever possible ; (5) in towns, during the 
day, horns should be blown only in case of danger and 
not merely to maintain speed ; (6) during the night, 
horns should not be used at all; recourse may be 
had to the dipped headlamp beam or other similar 
optical signal, speed being reduced where necessary 
to ensure safety. 
The author mentioned that in France vehicles of 
3 tons and over are compelled by law to carry a 
microphone fitted somewhere at the rear with a tele- 
phone in the driver’s cabin, so that other vehicles 
wishing to pass can be heard, when giving a signal. 
He added that he believed something on those lines 
was under consideration by the Ministry of Transport 
here. 


DISCUSSION. 


Mr. L. Bainbridge-Bell asked if anything had been 
done to produce a directional motor horn. 


OF THE MINERAL WORLD BY 
X-RAYS. 

‘* The Exploration of the Mineral World by X-rays ”’ 
formed the subject of an evening discourse before 
the British Association in Aberdeen on Monday, 
September 10th, by Professor W. L. Bragg, F.RS., 
in which it was pointed out that the present is a 
suitable time to review our knowledge of the structure 
of the mineral world, because all the main types of 
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passage. The change of direction at each end of the 
silencer was effected in a chamber which constituted 





That had been well exemplified by Mr. Wimperis, 
who, on one occasion, had remarked that if there were 





minerals have been analysed. 
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The existence of any well-crystallised mineral, 
said the lecturer, had always been a challenge to 
those whose research was the analysis of crystals 
by X-rays. Nature provided them with such excellent 
material on which to exercise their technique. The 
first crystals to be analysed were minerals, rock 
salt, diamond, fluorspar, blende, pyrites, and calcite. 
Kor twenty years the inquiry had been pursued, and 
with the recent analysis of the felspars it might be 
claimed that the main survey had been completed. 
There were, of course, may fascinating points of 
detail still to be investigated, but the general laws 
governing the different structures composing the 
solid crust of the earth could be summarised. 

Discussing why we were able to speak of minerals 
as a limited class of chemical compounds, Professor 
Bragg pointed out that the number of compounds 
that could be formed from the chemical elements 
was endless ; yet the number of mineral species was 
restricted, and if we excepted the rare kinds which 
were found in odd corners where very special condi- 
tions had existed, the number was quite small. The 
minerals were limited in number because they were 
the last survivors of the wear and tear of ages. They 
represented matter in the ultimate state of equi- 
librium. They had sunk into so deep a pit of low 
potential energy that no chemical change could tempt 
them to desert it. That state of lowest potential 
energy was one of order and not of disorder. A crystal 
was more stable than a jumble of atoms ; the perfect 
geometrical arrangement of a crystal represented 
matter in its most dead and inert form, from which 
nothing further in the way of change could be 
expected, just as the various utopian schemes of 
society which had been put forward from time to 
time represented the most dull state in which it was 
possible to conceive living. 

Though all crystals were based on geometrical 
patterns, the simplest regular geometrical forms were 
of outstanding importance in mineralogy just because 
minerals were so extremely inert. The condition for 
low potential energy imposed upon their configura- 
tions certain geometrical requirements, which were 
broken by the ephemeral compounds prepared in the 
laboratory. 

Eight elements composed 98 per cent. of the 
earth’s solid crust, and in his broad survey the lecturer 
neglected all the other elements, most of which 
occurred only in odd cracks here and there. The 
common elements were oxygen, silicon, aluminium, 
iron, calcium, potassium, sodium, and magnesium. 
The bulk of the crust was oxygen; it was not only 
the commonest element, but it occupied the most 
room. The rocks were made of oxygen atoms 
cemented together by silicon, aluminium, and a 
few other elements. According to the way in which 
they built up structures with oxygen, those elements 
were divided into three classes : 


(a) Elements Forming the Centre of a Tetrahedral 
Group.—Four oxygen atoms were grouped together 
at the corners of a tetrahedron, and the element 
was situated at the centre. All the silicon was in 
this situation, and by far the greater part of the 
aluminium. 


(6) Elements Forming the Centre of an Octahedral 
Group.—Six oxygen atoms were grouped at the 
corners of an octahedron, with the element at the 
centre. This was the characteristic situation for 
magnesium and iron, and also for the remainder of 
the aluminium. Aluminium was peculiar in that it 
could play a double réle, generally grouping itself 
with silicon, but sometimes behaving like the metals, 
iron and magnesium. 

(c) The Bulky Elements, Sodium, Caleium, and 
Potassium.—These elements were too large to be 
placed in tetrahedral or octahedral groups, but 
were accommodated in large, often irregular, holes 
in the structure. 

The tetrahedral and octahedral groups were the 
fundamental units of pattern, the stitches of which 
the mineral fabric was composed. All the common 
minerals, however complex their patterns, were a 
framework of these tetrahedral and octahedral 
groups. The groups were not distinct units, for 
there were not enough oxygens for each central atom 
to have its complete group belonging to it alone. 
The oxygen atoms of one group also formed part of 
the next. It was very convenient to use the tetra- 
hedra and octahedra in describing the structures, 
but it must be remembered that those units had 
common corners, edges, or even faces, because an 
oxygen atom of one also belonged to another. In 
that way the whole structure was knitted together. 

The common minerals were divided into certain 
large groups, and in making his classification the 
mineralogist had in the past been guided by physical 
properties and form rather than by chemical con- 
stitution. A study of the structure of minerals had 
amply justified this allegiance. The basis of the 
classification was a kind of skeleton of the mineral 
structure, composed of the linked tetrahedral groups ; 
those links were stronger than the octahedral links, 
and very much stronger than the links of the bulky 
elements. The tetrahedral framework was the 


hardest part of the mineral, its skeleton, and it had 
the chief influence in deciding the form of the 
structure. 

The lecturer illustrated by means of slides the 
relative abundance of the most common minerals, 





quartz, felspar, ‘mica, pyroxenes, and amphiboles, 
and said that the basic ferro-manganese silicates, 
such as olivine, might also be included. He pointed 
out that those great natural divisions of minerals 
had strikingly different physical characteristics, 
and went on to consider some of the properties con- 
ferred upon the minerals by their characteristic forms 
of grouping. Speaking of the pyroxenes and amphi- 
boles, which are composed of strings of tetrahedra 
linked side by side by the Fe and Mg octahedra, he 
said that they were all fibrous in nature, splitting 
very easily along the chains, but not across them. 
Asbestos was referred to as a well-known example of 
such a mineral, the asbestos fibre having such remark- 
able properties that one could tie an overhand knot 
in it and pull it tight without breaking it, just as with 
a cotton thread. It was extraordinary that a knot 
could be tied in a stone with such ease, but that 
property arose from the very strong bonds in the 
tetrahedral groups, and the relatively weak links 
which bound the chains together. 

In a reference to felspar, the most important 
mineral of the earth’s crust, with which we are 
familiar as a main constituent of granite, Professor 
Bragg said it was composed of Si and Al tetrahedra 
linked by every corner in every direction, a three- 
dimensioned. lattice work of tetrahedra. The bulky 
atoms, Na, K, Ca, were immeshed in its interstices. 
If one made a structure of tetrahedra linked by all 
their corners in that way, it was geometrically impos- 
sible to fit octahedra into it. In consequence, mag- 
nesium and iron, which were characteristically in 
octahedral groups of oxygen atoms, were excluded 





from the felspar structures ; those metals were never 
found in felspar. 

Coming to the densities of minerals, the lecturer 
said that they, again, depended to a large extent upon 
considerations of geometry. If one packed isolated 
tetrahedra together with octahedra, as in olivine, 
space could be utilised in a most economic way. It 
was geometrically possible to arrange the structure so 
that a minimum number of oxygen atoms, with their 
concomitant cations, were included in a given volume. 
On the other hand, building up a structure by attach- 
ing tetrahedra corner to corner was most wasteful as 
regarded volume, producing an expanded structure 
containing large open spaces. In consequence, 
olivine was the heaviest, and felspar and quartz were 
the lightest of the common minerals. The greater the 
extent of the tetrahedral linking, the lighter the 
structure. The densities were :—Olivine, 3:4; 
pyroxene and amphibole, 3-3-3-1; mica, 2-85; 
quartz, 2-65; and felspar, 2-75-2-55. ' 

The fact was, concluded the lecturer, that the 
earth’s crust was composed mostly of those minerals, 
with felspar and quartz predominant, just because 
they were the lightest and so floated to the top. 
According to the principles of isostasy, the light 
felspars floated on the heavier ferro-magnesian 
silicates, and they in turn probably on metallic 
sulphides and metals which were much denser. 
Geometry was again triumphant. The fortunate 
existence of a raft of rock on which life was possible 
was seen to be a result of the geometrical properties 
of tetrahedra and octahedra. 

(To be continued.) 
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PDRECISELY at 2.30 p.m. on Saturday, September 

8th, there pulled out of Victoria Station, London, 
a special train carrying about 250 members of the 
[ron and Steel Institute and their ladies en route for 
Dover, the Channel, Ostend, and Brussels. It 
brought them faithfully to the coast, vid Rochester 
and Canterbury. The members showed their pass- 
ports at Dover as required, and, walking aboard the 
decks of the cross-Channel steamer, were able at 
last conveniently to meet their friends, make new 
acquaintances, and discover who was and who was 
not of the party. The voyage to Ostend might have 
been as uneventful as the train journey had it not 
been for the elements. Not that the sea was rough ; 
it can seldom be calmer, and below decks, except for 
the nautical appointments and the presence of port- 
holes, it was difficult to realise that one was on board 
a ship at sea. With the coming of dusk, however, the 
Flemish coast was hidden by a great dark cloud which, 
spreading across the sea astern, blotted out the sunset 
and substituted for its rosy glow the vicious sparkle 
of almost continuous lightning. The sea became 
chequered purple and green, and, the dark mass 
creeping up, the passengers were at last driven to 
cover by heavy rain. As the ship turned to enter the 
harbour stern first, the beacon light was seen through 
a wall of falling drops. In such manner were the 
members of the Iron and Steel Institute, no mean 
performers themselves in producing the spectacular, 
welcomed by the foreign coast. Mercifully, the rain 
had ceased to fall by the time the gang planks were 
in position. 

Dinner was taken at Ostend, and thence by special 
train the party travelled in the greatest comfort to 
Brussels, not, however, without anxiety in the minds 
of some as to the whereabouts of luggage, which, 
mysteriously disappearing at Dover, eventually 
arrived, miraculously, in the rooms booked at the 
Palace Hotel in Brussels. 

As befitted a Sunday, September 9th was, com- 
pared to those which were to follow, a leisurely day. 
One by one during the morning members arrived at 
the Palais des Académies to register their names and 
collect tickets and invitations, departing thence to 
find their own amusements, each according to his 
taste. The official badge was to be found in all parts 
of the city. After luncheon coaches of many shapes 
and sizes swallowed up the party and travelled 
through the Forest of Soignes to Waterloo, where the 
field of battle, its monuments, the house in which the 
Duke of Wellington slept, Napoleon’s headquarters at 
La Belle Alliance—ominous title !—and, above all, 
the Panorama, were examined, commented upon, and 
criticised. Thence by coach once more back through 
the city to the site of the Brussels International 
Exhibition of 1935, which is to open towards the ent 
of April next year. This Exhibition will constitute 
the culmination of the centenary celebrations of the 
independence of Belgium, begun in 1930 by exhibi- 
tions at Antwerp and at Liége. The site covers nearly 
300 acres in the quarter nearest to the Royal Park of 
Laeken, and many of the buildings now under erec- 
tion are to be permanent in character, and will eventu- 
ally constitute the central features of a new area of 
urban development. The buildings which are to 
house the Belgian exhibits are known as the Grands 
Palais, and are situated on the northern side of the 





area. They are approached from the south by a long 
straight avenue of great width, called the Boulevard 
du Centenaire. Five great buildings are here grouped 
together into a harmonious whole. The central and 
largest of these is 500ft. long by 270ft. wide, with a 
height of LOOft., and is constructed of reinforced 
concrete. Its framework consists of three-pinned 
arches springing from ground level, so that the whole 
great area of floor space is free of pillars. The arches 
were constructed two at a time by the use of a movable 
centring built of steel sections and dragged from 
place to place, as each arch became self-supporting, 
by winches arranged at one end of the building. At 
present the two last arches of this great hall are 
under construction, the roof is partly made, and the 
erection of one of the end walls is well under way. 

The party took tea in the cdfé of the great sports 
stadium, capable of holding 75,000 spectators, and 
already finished, before walking across the exhibition 
grounds. The coaches then picked up the members 
and returned them to the Palace Hotel to do as they 
liked with the evening which lay before them. 

Not until the following day did the real business 
of the meeting begin. In the morning, at the Palais 
des Académies, an official welcome was extended to 
the members by Monsieur Léon Greiner, President 
of the Belgian Reception Committee, and subse- 
quently a number of papers were read and discussed. 
The afternoon was devoted to excursions. Which 
trip to choose from so much of prospective interest 
was difficult, but eventually, in company with many 
others, we found ourselves travelling by coach towards 
the Soc. Anon. des Forges de Clabecq at Clabecq. 
These works were founded as early as the middle of 
the eighteenth century, but it was not until 1909 that 
they began to take on their present modern appear- 
ance. The war, of course, had its usual disastrous 
effects, and it was necessary at the conclusion of 
hostilities to do much rebuilding. The works now 
have four blast-furnaces, each 4 m. in diameter at the 
hearth, and each capable of a production of 250 tons 
per day of pig iron. Six tuyeres distribute the blast, 
which is preheated to 850 deg. Cent. All the gas is 
recovered and after refining is used for the develop- 
ment of power. The party began its progress at the 
blast-furnace end of the works, and proceeded thence 
through the engine hall, where all the electricity 
used in the works is generated, to the steel plant. 
The Bessemer process has been little used in this 
country for many years, but abroad the position is 
different, and not a single one of the steel works 
visited was without converters. At Clabecq there 
are four Thomas converters, each of 18 tons capacity. 
producing 1000 tons of steel per day. The steel pro- 
duced is cast into ingots weighing 4 tons each, 
which are lifted hot and conveyed to the rolling mills. 
The rolling plant includes a reversible cogging mill 
and a plate mill, capable of rolling plates from 3 mm. 
to 40 mm. in thickness, and also a 400 mm. and a 
300 mm. section mill. It was in following up the 
plates to the “‘ bitter end” in the packing bay that 
several members of the party became “ lost,’ so that 
there was little time when contact had been re- 
made with a guide to see much of the section mill. 

And so, refreshed by tea, we returned to Brussels 
with just sufficient time to change for the banquet 
held at the Palace Hotel by invitation of the Groupe- 
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ment des Hauts-Fourneaux et Aciéries Belges. This 
enjoyable event was made notable by the English 
metaphors of a Belgian speaker, who deservedly 
received an ovation for his effort ; by the apology of 
Burgomaster Max of Brussels, who dropped into 
french, ‘‘ on account of my horrible English accent ”’ ; 
and by the President’s comparison of conditions in 
the steel trade to-day with those of fifty years ago. 
Monsieur le Bourgmestre Adolphe Max then carried 
off the members to a reception at the Hotel de Ville. 

Tuesday, like its predecessor, dawned bright and 
sunny, so that many «a member who should have 
attended the meeting in the Palais des Académies 
for the discussion of papers was lured away to see 
the sights of Brussels. In the afternoon there were 
further .excursions, of which we chose that to the 
Soc. Anon. Union des Aciéries at Charleroi. These 
works were originally founded in 1887 by M. Eugéne 
Cambier-Dupret, and at the end of the war were 
much modernised. The party was first taken to 
the melting department. Here there are four side- 
blown converters of 2 tons capacity, two cupolas 
of 8 and 10 tons capacity respectively, and one 
Heroult electric arc furnace of 3 tons capacity. 
Perhaps of as much interest is the smaller plant 
comprising a number of high-frequency induction 
furnaces in capacities up to 500 kilos., which are 
used especially for the production of high-quality 
alloy steels. Since there were to be seen an array of 
small bunkers containing various alloying elements 
and a small weighing machine little bigger than 
might be found in a grocer’s shop, the reason why 
special alloy steels are expensive was clear enough. 
Leaving the melting shop the party proceeded through 
the moulding bay, in which it was observed that 
mechanical means of moulding have been much 
developed. The heat-treatment department contains 
five furnaces of various capacities, fired by oil and 
controlled by recording pyrometers, and one of 
similar character specially equipped to deal with 
steels containing up to 14 per cent. manganese. 
Much of the work turned out by the foundry is 
finish machined in an attached machine shop. From 
the foregoing it will be gathered that the works are 
particularly concerned with the making of high- 
grade castings. They are made in various kinds of 
alloy steels in weights from 100 grammes up to 15 
tons. Much is supplied to automobile firms, par- 
ticularly lorry wheels, while wheel centres, axle- 
boxes, points, crossovers, and chairs are supplied 
for railway work. In conversation over the refresh- 
ment that followed upon the visit to the works, 
members of the Institute learnt that the raising of 
tariff walls in many countries was sadly affecting 
Belgian industry. 

Up till Tuesday evening no one had just cause 
for complaint as to the energetic nature of the 
meeting. But, as is the way of these affairs, the 
business became more strenuous in inverse proportion 
to the hours yet remaining. A special train left 
Brussels at 8.15 on Wednesday morning, and 
soon after nine it was running along the valley of the 
Meuse. It halted beneath the rock at Marche les 
Dames, from which on February’ 17th his Majesty 
King Albert of the Belgians fell to his death. The 
spot at which he was found is clearly visible from the 
railway, and is marked by a Belgian flag set in the 
ground. A wreath was handed by the President to 
the British Consul at Liége, who deposited it 
reverently at the foot of the rock. Now that the 
first shock of that tragedy is past, the Belgian people 
is beginning to realise that such a death contained 
within it much that is fine. Few kings in these 
days are destined to die at the height of their 
popularity, and before physically they have begun 
to fail. The death of King Albert is mourned by a 
whole Continent, but the manner of it will cause 
his name ever to remain green in the memory of the 
Belgian people. The rock at Marche les Dames 
has become historic, and for centuries it will be 
pointed out as the place where King Albert of the 
Belgians, beloved of his people, the warrior of the 
Great War, and the patron of the arts and sciences of 
peace, died while engaged in a sport he loved. 

At Pont de Seraing the party left the train and 
proceeded across the Meuse to the works of the Soc. 
Anon. John Cockerill, where it was received by 
Monsieur Léon Greiner. These works were founded 
as long ago as 1817, and the first blast-furnace was 
erected in 1824. Here, in 1863, the first Bessemer 
plant for the manufacture of steel on the Continent 
began to operate, and here, too, was blast-furnace 
gas first rationally used as a source of motive power. 
During the war the works suffered to so great an 
extent that it was necessary to expend on reconstruc- 
tion no less than 200 million francs. 

On account of the size of the works it was necessary 
here to divide the party into two groups, one of 
which visited the constructional and heavy engineer- 
ing shops, while the other inspected the blast-furnaces, 
steel works, and forge. We chose to join the latter 
group, which was soon gathered around a heavy 
hydraulic forging press watching it in operation. 
Thence we passed on to the blast-furnace plant, con- 
sisting of seven furnaces with a total output of 1500 
tons of pig iron per 24 hours. The gas from these 
furnaces is, of course, utilised for the generation 
of power. There are three generating stations, all 
equipped with engines made by the firm. The total 


hours per annum. Steel is made in five basic lined 
Bessemer converters, each of 20 tons capacity ; 
four open-hearth furnaces with capacities from 15 
to 40 tons, and three electric furnaces of 3, 10, and 
20 tons capacity respectively. This variety of plant 
is rendered necessary by the wide range of products 
manufactured by the firm. The annual productive 
capacity exceeds 500,000 tons. 

Refreshed by a most excellent luncheon provided 
at the Chateau Cockerill by invitation of Monsieur 
Léon Greiner, and the Soc. Anon. John Cockerill, 
the members of the Iron and Steel Institute split 
up into parties for visits in the afternoon to various 
works in the vicinity of Liége. 

As a change from steel works we chose in this 
instance to visit La Société des Usines 4 Tubes de la 
Meuse at Flemalle-Haut, Liége, which is the only 
Belgian firm manufacturing all categories of steel 
tubes, both welded and weldless. It possesses three 
works, of which the one visited is principally con- 
cerned with the production of weldless tubes up to 
216 mm. in diameter. The making of the necessary 
mandrels was first observed. The bars are heated 
in a gas-fired furnace, and are thence transferred 
to a machine which turns them hot to a slight taper 


from the tube. All the operations of heating and 
handling have been mechanised as far as possible. 
Next the party proceeded to the mills themselves. 
Here, since many of those present had never seen 
tubes produced by this process before, the peculiar 
action of the pilger mills was observed with very 
particular interest. From the mills the tubes travel 
to annealing furnaces, and subsequently, according 
to requirements, are cut into lengths, examined, and 
tested, or, alternatively, proceed to the cold-drawing 
bench for further reduction in diameter. 

At the conclusion of the afternoon visits all the 
parties gathered together at the Jardin d’Acclimatation 
at Liége to have tea at the invitation of M. Jacques 
Van Hoegaerden and La Société Anonyme d’Ougrée- 
Marihaye. Thus refreshed, the members returned 
to their special train, which carried them in comfort 
to the city of Luxemburg, arriving at 9.15 p.m. 


LUXEMBURG. 


The Duchy of Luxemburg deserves to be better 
known, not only for its industrial activities, which, 
indeed, are of great importance, but also for the 
beauty of the its countryside. As every schoolboy 
knows, Luxemburg lies to the south-east of Belgium, 
having Germany on its east and France to the south. 
Although having a customs union with Belgium, it 
is in other respects independent and ruled by the 
Grand Duchess through its own Chamber of Deputies. 
It has an area of just under 1000 square miles, of 
which as much as 32 per cent. is woodland. Out of 
its 300,000 inhabitants, 8 per cent. are employed 
in the steel industry, and 70 per cent. in agriculture, 
Besides its steel industry, which far transcends any 
others in importance, there are tanneries, textile, 
tobacco, and various other factories. The indus- 
trial area is wholly situated in the south, while 
the north, comprising the Ardennes, attracts tourists 
from Belgium, France, and Germany. 

Two great groups control the steel industry of 
Luxemburg. The first, A.R.B.E.D.-Terres Rouges, 
has as its principal member the Luxemburg Company, 
the Aciéries Réunis de Burbach-Eich-Dudelange, 
with which are associated the Société Metallurgique 
des Terres Rouges at Luxemburg, the Clouterie et 
Tréfilerie des Flandres at Gendbrugge, and the 
Eschweiler Bergwerksverein. Kohlsvheid in Germany 
Arbed owns nearly the whole of the capital of these 
companies. This association was itself formed by the 
amalgamation of three concerns, the Forges d’Eich, 
founded in 1847, to operate four blast-furnaces, 
and subsequently enlarged; the Société Anonyme 
des Mines de Luxembourg et Forges de Sarrebruck 
at Burbach, which was founded in 1856, and the 
Société Anonyme des Hauts-Fourneaux et Forges 
de Dudelange, founded in 1882, to exploit the basic 
Bessemer process. In recent years Arbed has acquired 
interests in many other concerns. Measured by the 
importance of its steel production in Europe, Arbed 
rankssecond only to the German Vereinigte Stahlwerke 
group. The other great group to which reference 
was made above is the Société des Hauts-Fourneaux 
et Aciéries de Differdange Saint-Ingbert, Rumelange, 
and is generally known as H.A.D.I.R. It was formed 
in 1920 by the fusion of various French, Belgian, 
and Luxemburg industrial groups, and undertook the 
exploitation of the mines and works of Luxemburg, 
France, and the Sarre, which had previously belonged 
to the Deutsch-Luxemburgisehe Bergwerks und 
Hiitten A.G. 

Only to those who. were sufficiently energetic 
to rise early on the Thursday was it given to see 
much of the City of Luxemburg itself by daylight 
and at leisure. For the programme, as has already 
been hinted, grew more strenuous now. The main 
part of the city, and the older portion, is situated 
on a rocky plateau surrounded on three sides by the 
gorge-like valleys of two small rivers which meet 
at this point. One of these gorges is crossed by two 
great viaducts, of which the older one is carried by 
a multiplicity of piers, and is called simply ‘* Viaduc,”’ 
while the other, more modern and known as the 
Pont Adolphe, spans the gorge in one fine arch, and 





output of power amounts to 120 million kilowatt- 





is reputed to be constructed of stone without the 


in order that they may the more easily be withdrawn | 


So situated it will surprise no one 
that from the earliest days the city was a fortress 
which, standing in the direct road from the East to 
the plains of Flanders, was necessarily of great 


use of mortar. 


strategic importance. The fortress reached its 
greatest strength when Louis XIV of France com- 
missioned the famous Vaubon to reconstruct its 
defences, and not until 1867 were the resulting forti- 
fications dismantled. Now, on the exposed side of 
the city a great Park occupies the position once 
covered by the strongest of the fortifications. Yet, 
though much has disappeared, there remains still 
much to see; far more, indeed, than was possible 
in an hour or two early on Thursday morning. 

Ten o’clock found the members entering the great 
Hotel de ’A.R.B.E.D., the principal offices of the 
Arbed company, and reflecting in its architectural 
character and size the importance of the company 
and its prosperity. Here they listened to the welcome 
extended by M. Aloyse Meyer, President of the 
Luxemburg Reception Committee. The Institute 
was honoured by the unexpected presence of their R.H. 
the Grand Duchess Charlotte of Luxemburg, and 
the Prince of Luxemburg. At a quarter to twelve 
motor coaches were available to take members on 
the various excursions, of which we chose that to 
the Differdange works of H.A,D.I.R. Compared 
to many of the works visited by the Iron and Steel 
Institute, those at Differdange have a modern founda- 
tion. They date only from the end of the nineteenth 
century ; the first blast-furnace came into operation 
in 1895, and the first ingot was cast in 1900. At 
present the Differdange works, including the mines 
from which a part of the ore is obtained, give employ- 
ment to more than 5000 people. The local mines 
give an ore which contains approximately 34 per cent. 
iron, 18 per cent, silica, and 12 per cent. lime, but the 
ores received from other districts are not so rich in 


iron and silica. There are ten blast-furnaces all 
practically the same. 
Total Height PETA Tee Tae 
Diameter of Hearth Fat ata etal ae 4-2m 
Diameter of Throat SEE. SHI ln atte 5-Om 
Diameter above Bosh det wai S oad ass 7-0m 
Useful Volume (without hearth) . . . 530 cu. m. 
.. 220 tons. 


Output of Tron per 24 hours 

They are usually blown at a pressure of about 
25 cm. to 30 cm. of mercury. At the moment one 
blast-furnace being reconstructed. The steel 
works operates exclusively the basic Bessemer 
process, and has six 20-ton basic converters with a 
production capacity of about 65,000 tons of ingots 
per month, This plant, perhaps, received less notice 
from the members of the party than strictly it 
deserved, for the matter which had particularly 
attracted them to the visit was the “Grey” mill. 
The principal speciality of the Differdauge works is 
the “‘Grey”’ joist with large parallel-faced flanges. 
These joists have a great width of flange with inner 
and outer faces parallel and the edges are not rounded. 
Ingots of various types and in weights from 3 to 15 
tons are used for the production of these joists. Those 
intended for small joists are rectangular in section, 
but for larger ones the ingots are given a profile 
section in order to facilitate the work. Three mills 
are utilised—cogging, intermediate, and finishing 
and the operations are completed on a single heat. 
The cogging mill has rolls 1200 mm. in diameter 
with shaping and upsetting passes. The intermediate 
train is of the universal type, with four independent 
rolls, two horizontal—1250 mm. in diameter—and 
two vertical, of which the four axes are situated in the 
same vertical plane. These four rolls can be dis- 
placed parallel to their own axes and can be adjusted 
between each pass in such a way that the various 
parts of the profile flanges and web are submitted 
to normal and proportional pressures so that the 
constancy of the ratio of the various dimensions 
obtained in the blooming mill is maintained. The. 
finishing train comprises two stands ; the first, with 
horizontal rolls, 1200 mm. in diameter, upsets the 
flanges to fix the final height of the joist ; the second 
stand, similar to the intermediate mill, has two 
horizontal rolls and two vertical rolls. 

On Thursday evening, a banquet was held m the 
Hotel du Cercle at Luxembourg by invitation of the 
Groupement des Industries Sidérurgiques Luxem- 
bourgeoises, which was followed by a ball in the 
Hotel de l’A.R.B.E.D. by invitation of Monsieur 
Aloyse Meyer and the Soc. Anon. Arbed. 

On the final complete day of the meeting numerous 
motor coaches, as usual, awaited members outside 
the Hotel de lA.R.B.E.D. to carry them to works 
that they might wish to visit, or, alternatively, on 
an excursion to places of beauty and interest in the 
Grand Duchy. Whatever may have been the reason, 
works visits appeared to be unpopular, and we 
suspected that a number of those coaches originally 
intended to travel southward to the industrial area 
eventually came northward to the Ardennes. Both 
those members who went to works and those who had 
decided that touring in less energetic fashion was 
preferable, came together for lunch at Diekirch, 
in the Ardennes, by invitation of the Groupement des 
Industries Siderurgiques Luxemburgeoises, and in the 
afternoon the tour was continued. Later the members 
attended a garden party at the Chateau Colmar-Berg 
by the gracious invitation of H.R.H. the Grand 
Duchess Charlotte of Luxemburg. Thus finely ended 
the official functions of the Iron and Steel Institute, 
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whose members returned to England the next day. 
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Locomotives 


and Bridges. 


By G. V. LOMONOSSOFF. 


FEW weeks ago the Cambridge University Press 

published Professor Inglis’ book, ‘“‘A Mathe- 
matical Treatise on Vibrations in Railway Bridges.”’ 
The writer has been waiting for this book many 
years, because previous papers of Professor Inglis 
on the same subject? had not entirely allayed certain 
doubts in his mind. 

These doubts mainly concern the dynamic loading 
of locomotive wheels. The writer worked on this 
problem in connection with the stresses in rails for 
about thirty years,? and obtained conclusions very 
different from those of Professor Inglis. 

It is universally agreed that the dynamic over- 
loading of the driving wheels in ordinary steam 
locomotives is due to the following four causes :— 

(1) Overloading of springs. 

(2) Additional balance 
blow ”’). 

(3) Actions of connecting-rods. 

(4) Vertical accelerations of wheels. 


In accordance with Professor Inglis’s opinion, the 
influence of factors (1) and (3) may be neglected, 
whereas, according to the writer’s investigations for 
modern locomotives, factor (3) has a decisive aspect. 
Professor Inglis’ new book, however, satisfies the 
majority of the writer’s doubts. As a matter of 
fact, there are two inherent differences between the 
action of the same locomotive upon bridges and upon 
rails, especially when the latter are laid on the ground. 

Firstly, under normal conditions (not on bridges) 
a locomotive travels in approximately a straight line 
in the vertical plane, whereas on bridges it follows 
the deflection of the bridge. Consequently, if there 
are no irregularities in the wheels or track, the 
dynamic loading of the wheel can be regarded as 
applied statically to the rail. Moreover, Professor 
Inglis proved that the same can be assumed for the 
members constituting the decking and even for the 
main trusses of short bridges (J < 50’) (p. XXII, 145). 

Secondly, when determining stresses in rails, we 
must take into consideration the action of each wheel 
separately. When, however, investigating stresses 
in long bridges (1 > 50’), we can replace, as Professor 
Inglis suggested, the actual locomotive by an idealised 
roller. In other words, for long bridges only the sum 
of the wheel reactions is of practical importance. 
Furthermore, even for bridges, the span of which is 
less than the locomotive length, it is possible, as 
Professor Inglis did, to consider the action upon the 
bridge of each pair of wheels, and not of each wheel 
separately as is necessary for rails. 

These two statements justify many of Professor 
Inglis’ assumptions which are correct especially for 
long bridges, but to locomotive engineers they seem 
paradoxical. Let us apply these statements to the 
all four factors mentioned above. : 

Hammer Blow.—In ordinary steam locomotives 
with two horizontal cylinders, the additional balance 
weights producing the “‘ hammer blow ” are placed 
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as shown in Fig. 1, where positions 0 correspond to 
outside and positions 7 to inside cylinders.* It can 
be easily proved that : 

Yc— Yo 

Yc Yo 
and the mass of the additional balance weights : 





tan y= 


5) 2443 
Mo=Mr¥V2  /ye+ye*_, 
2 Yo 
where M is the reciprocating mass to be balanced. 
Therefore, for each wheel the ‘“‘ hammer blow,”’ 
Zo=AMr 4 x? N2 sin (a+77+ 7), 

where N is the number of revolutions of the driving 
wheel per second, and not 

Zo=Mr 4 x? N? sin « 
as Professor Inglis states on page 160. But the 
resultant of hammer blow for the whole wheel pair, 
which can be regarded as the effect of an imaginary 
weight 2, is always equal to : 

V2Mr4 x? N?sin 8. 
This formula given by Professor Inglis on page 161 
“* Proc.,” Roy. 8. 





1“ Proc.,” Inst. C.E., Vol. 218, pp. 225/322 ; 
(A), Vol. 118, pp. 60-96. 

? Tue ENGINEER, Vol. CX LVI (1928), pp. 58, 84, 108. 

3 Dalby, “ The Balancing of Engines,’ 1929, pp. 89-97. 


of his book, is absolutely correct, if § is taken accord- 
ing to the writer’s Fig. 1, and not according to Fig. 
58 in Professor Inglis’ book, in which it is assumed 
that 8=«. 

It is interesting to note that for locomotives with 
inside cylinders 4 ~ 0-75, and for those with outside 
cylinders , ~ 1-30. In other words, other conditions 
being equal, the effect of hammer blow upon the 
rail is almost double with outside cylinders, but upon 
bridges the effect is independent of cylinder position. 

This, however, is correct only when we confine 
ourselves to main stresses, but, of course, the 
inequality of the dynamic loading of wheels of the 
same axle (Fig. 2) provokes additional stresses in 
single track bridges similar to those produced by 
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two anti-phased locomotives on double-track bridges 
(pages 190-191 of Professor Inglis’ book). Apart 
from this small reservation the writer completely 
agrees with Professor Inglis regarding ‘‘ hammer 
blow.” In modern two-cylinder locomotives the 
total hammer blow, i.e., for the whole locomotives, 
reaches 25 tons, but in four-cylinder locomotives it 
is possible to obtain 
x Z=9. 

Action of Connecting-rods.—The vertical reactions 
of the connecting-rods Zy upon cranks also overload 
the wheels directly connected with them.‘ In other 
words they produce on these wheels vertical forces, 
which must be added to Z,. These forces as well as 
the forces of friction between the axle-boxes and their 
guides, are applied directly to the wheels. The 
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remaining part of the load on the wheels is transmitted 


through the springs. 
It is obvious from Fig. 3 that : 


Zn’ = 2? Ye Zy’+¥% Ye Zn” 
2 Yo 2 Yo 








¥ 
PO: an ee eee ee CRUE 
Zn” = Zx Z 
n 2 Yo oe 2 Yo iN 
But for the whole pair of wheels : 
x Zn= Zy. 


It is more convenient to present forces Zy and Zy as : 
Zn=Ly+Ze, 
and 
Zx = Zp oe Vv 
where Z, and Zp express the action of steam and Z, 
as well as V (Fig. 58 of Professor Inglis’ book) that 
of the reciprocating masses. 
For horizontal cylinders : 


Va 4ntNeMr? 


where L is the length of the connecting-rod between 


cos « sin a, 








4 Tue Enotneer, Vol. CXLVI, p. 59; Lomonossoff, “‘ Intro- 
duction to Railway Mechanics, 1933, p. 138. 





centres. According to this formula for the whole 
pair of wheels with cranks at 90 deg., 2 V=X Z,=o. 
Consequently, Professor Inglis is quite right in 
neglecting them, although V in modern locomotives 
reaches 2 tons. 

Unfortunately the sum & Z»= Zp produced by 
steam pressure for any steam locomotive, including 
those with four cylinders is not zero. On modern 
locomotives, even with horizontal cylinders, this 
sum at starting reaches 10 tons. Of course, starting 
on bridges does not occur very often, but it is not 
out of the question. In any case, at starting N and 
the hammer blow are zero. On the other hand, at 
N=6r.p. sec., the sum 2 Zp is usually less than 2-5 
tons, whereas the *‘ hammer blow ” reaches 25 tons. 

The situation, however, is changed entirely when 
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the locomotive has inclined cylinders. In this case 


(Fig. 4): 
—- sin «+tan 0) 


4 


Pp note DD 


cos 6 HIE 


P sin (0-+8) p (7 


7 d? 


where p ope 
and p, is the instantaneous effective pressure in the 
cylinder. At the beginning of each stroke P and sin « 
change their sign, but tan § remains the same. There- 
fore, twice per revolution the term P tan 6 suddenly 
changes its sign. This produces the most dangerous 
‘““ hammer blow,” partly diminished by the steam 
cushion. 

Fig. 5 gives relations 

x Zp=X Zep=f (a) 
for a two-cylinder locomotive having d=234”" for 
four cases : 

(1) Cylinders are horizontal; N ~ O (starting) ; 
the driver realises the maximum tractive effort 
possible with sand. 

(2) The same, but tan 6=0-2. 

(3) Cylinders are horizontal; N=6r.p.s.; the 
driver suddenly opens the regulator (pe ~ 0-3 of 
the boiler pressure). 

(4) The same, but tan 0=0-2. 

The hammer blow effect gt N=6 r.p.s. is shown 
by curve 5 for the whole locomotive (2—10—0 type, and 
x Z, in the case of inclined cylinders (tan 6=0-2) 
by curves 6. Curves 3 ¢ and 4 ¢ give for cases (3) and 
(4) the total dynamic overloading of the locomotive : 

XY Zot Zp+d Z 
For cases (1) and (2) this sum is obviously expressed 
by curves | and 2. 

Fig. 5 shows that even for tan 0=0-2 the maximum 
total dynamic overloading at starting is not greater 
than that produced by the ‘‘ hammer blow ” at full 
speed, but has a different character (curves 2, instead 
of 5). At high speeds (curves 5, 3 t and 4 t) the action 
of the connecting-rods does not change the maximum 
overloading considerably, but produces a certain 
lag observable on many diagrams of the Bridge Stress 
Committee.6 Nevertheless, for calculations which 
do not claim a high accuracy this fact can be neglected. 

Thus, for main trusses of considerable span, for 
which only the total action of the whole locomotive 
is of practical importance, the assumption of Professor 
Inglis, & Zp+ =X Z,=0, is quite acceptable. 

This cannot be said about the decking of all 
bridges and about main trusses of span 1 < 20’. 
In this case, instead of Fig. 5, concerning the whole 
locomotive, it is necessary to use Fig. 6 relating to 
the pair of wheels upon which connecting-rods act. 
The locomotive 2—10—0 to which Figs. 5 and 6 relate, 
has no additional balance weights on these wheels, 
because the rotating parts on them are too heavy. 
This occurs very often with locomotives having @ 
comparatively small diameter of the driving wheels. 
Evidently the hammer blow for such wheels is 
always zero. 

Consequently, according to Professor Inglis’ 
assumption, the dynamic overloading of this pair of 
wheels is also zero, whereas in reality at starting it 
can reach 116 per cent. Even with horizontal 
cylinders it forms 48 per cent. of the static loading. 
Such errors* cannot be admitted even in very approxi- 
mate calculations. It is interesting to note that the 
influence of the connecting-rods upon the dynamic 
loading of wheels for three and four-cylinder locomo- 
tives is usually higher than for those of ordinary 
type. In electric and Diesel-electric locomotives, 
as Professor Inglis justly pointed out, hammer blow 
does not exist, but instead of the action of the 
connecting-rods we have the equally important action 
of the motors.’ 


5 Report of B.8.C., 1929, pp. 73, 77, 79. 
6 Report of B.8.C., 1929, p. 83. 
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Springs.—Owing to the elasticity of the springs, 
the superstructure of any vehicle performs a very 
complex oscillation in relation to its wheels.® Pro- 
fessor Inglis assumes that this oscillation can be 
reduced to “‘ jumping ” only. But theory and every- 
day observation show that even for wagons “ rolling ” 
and “ pitching ” always take place. 

In steam locomotives, however, the latter motions 
are also produced by the reaction of the crossheads 
upon their guides as well as by the irregularities of 
the track. It is interesting to remember that for 


the investigation of this phenomenon, Nadal*® was 
the first to apply harmonic analysis which, when 
applied by Professor Inglis, gave such a neat solution 
From our point 


to his extremely difficult problem. 
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of view, however, the most important fact is that 
this reaction is not applied to the centre of gravity 
of the superstructure. 

The oscillation of the locomotive superstructure 
acts upon vibrations of bridges in two different 
ways. First, it periodically overloads certain wheels 
and unloads others. Secondly, this oscillation makes 
the oscillation of the bridge more complex and less 
definite. As Professor Inglis only considers 
‘‘ jumping,” he entirely neglects the first of these 
influences. 

For long main trusses this is quite correct, because 
for the whole locomotive the sum of spring reactions 
is almost constant. But when dealing with small 
bridges and the decking of any bridge it is necessary 







| Maher Bbw 


270° 


in the course of many thousand miles,!° and never 
observed the locking of locomotive springs on bridges. 
Furthermore, one of the highest amplitudes regis- 
tered by the Lipetz apparatus occurred on the Ural 
bridge, having span /= 350’. 

On the other hand, the writer is in entire agreement 
with Professor Inglis that friction in springs and axle- 
boxes plays a more important part than is usually 
assumed (pages 124-125). But in this respect 
helical and laminated springs behave quite differently. 
The former have practically no internal friction, 
and, therefore, their free oscillations are continued 
a much longer time. In accordance with the writer’s 
measurements, the forces of friction in guides are of 
the order of 0-03 P, where P is the statical loading 
of the wheels.14_ Therefore, 
for 100-ton locomotives, 
their sum is about 3 tons. 
The internal friction in 
Jaminated springs, accord- 
ing to the investigations of 
Marié, is between 0-06 and 
0-1 of the load of the 
spring.!? This gives a total 
spring friction of 6-5 tons 
for a locomotive, the super- 
structure of which weighs 
50 ~—s tons. Hence, for 
laminated springs the tota] 
friction is about 10 per 
cent. of the locomotive 
weight, and for helical 
springs only 3 per cent. 
The former figure corre- 
sponds to that of Professor 
Inglis. 

The writer is also in full 
agreement with Professor 
Inglis that the friction 
between laminations obeys 
the law of solid and not of 
fluid friction (page 116). 
But the writer cannot 
agree that the former is 
independent of velocity. 
If it were so, how simple 
the question of railway 
brakes would be! Unfortunately for brakes, 
and fortunately for springs, the coefficient of 
solid friction decreases when the velocity increases.1° 
Even Coulomb distinguished between static and 
dynamic friction. When a locomotive is stationary 
it is very difficult to provoke the oscillation 
of its superstructure. In this respect Professor 
Inglis’ observations (page 166) are in full agreement 
with those of the writer. But when the locomotive 
is in motion, the internal friction of the springs, 
and especially of the axle-box guides, is much less. 
Furthermore, in reciprocating locomotives, when they 
are in motion, there are special forces vibrating the 
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springs even on an ideal track. These are the above- 
mentioned reactions of crossheads upon their guides. 
Vertical Accelerations.— 

On this question the writer 





is in entire agreement with 
Professor Inglis. Naturally, 
both rail joints and flats 


on the tires do cause 
impacts, which can pro- 
duce considerable addi- 


tional stresses in rails, but 
hardly in bridges. Further- 
more, the influence of tire 
flats was considerably 
exaggerated by both Petroff 
and Timoshenko, because, 











as has been previously 
shown by the writer,}4 they 
neglected the elasticity of 
the wheel. 
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to take into consideration the fact that ‘‘ pitching ”’ 
can overload the end pair of wheels by 5 tons. 

The second influence of the superstructure oscilla- 
tion is stated by Professor Inglis to be of practical 
importance only for bridges of medium span, 
200’ >1> 50’. “ For long-span bridges,”’ he states, 
‘large oscillations of a synchronous character are 
associated with comparatively low frequencies, and 
the vertical accelerations they impart to a locomotive 
are not sufficient to overcome the friction in its 
spring movement; hence, for long-span bridges, a 
locomotive in moving across a bridge behaves as 
though its springs were locked ” (pages XV, 93, 151). 
“The tender, passenger coaches, or goods wagons 
constituting a train consist of loads which are mainly 
spring borne, but, unlike a locomotive, they move 
with comparative freedom of their spring’”’ (pages 
XXII, 91). 

This peculiarity on the part of British locomotives 
is incomprehensible. The writer measured the 
spring oscillations by means of different apparatus 





7 Lomonossoff, ‘‘ Introduction to Railway Mechanics,” 1933, 
pp. 138-139. 

8 Ibid, pp. 122-126. 
® “ Annales de Mines,” IX, 1896, p. 429; Pl. XII, Figs. 1-6. 





Conclusion.—The ques- 
tion with which Professor 
Inglis’ valuable book deals 
is of such importance that 
the doubts raised by the 
writer cannot remain unanswered, especially as they 
can be allayed so easily. All that is necessary is to 
make supplementary tests on one bridge with the 
following four types of locomotive :— 

(a) Ordinary two-cylinder 
steeply inclined cylinders. 

(6b) Similar locomotive, 
cylinders. 

(c) Well-balanced, four-cylinder locomotive. 

(d) Electric or Diesel-electric locomotive. 


All these locomotives should be equipped with 
oscillographs attached to their springs, and they 
should also be tested with locked springs. The 
locomotives should, moreover, not only pass over 
the bridge at speed, but should also be made to 
start from rest at the middle of the span. 


360° 


locomotive, with 


but with horizontal 





10 Toe ENGINEER, Col. CXLVI, p. 87. 

11 Tue ENGINEER, Vol. CXLVI, p. 59. 

12 ** Marié, Traité de stabilité du matériel des chemins de fer,” 
1927, pp. 21-33, 489-494. 

18 Lomonossoff, “‘ Introduction to Railway Mechanics,” 1933, 
p. 25. 


An Improved Alternator Regulator. 





As difficulty is sometimes experienced in maintaining the 
stability of interconnected electric supply systems 
under fault conditions, attention has been focussed on the 
problem of avoiding this trouble. The serious conse- 
quences resulting from the dropping out of step of syn- 
chronous plant and its disturbing effect on the phase angle 
between stations have led to the use abroad of relays and 
circuit breakers having an overall tripping time in the 
neighbourhood of 0-2 second. The rapid clearance of 
faults has long been the practice in this country in which 
greater use has been made of pilot wire protective gear 
with quick-acting relays. Investigations in America are 
said to have indicated, however, that on interlinked areas 
a tripping time not exceeding 0-05 second is requisite, and 
if this be true, appreciable modifications to both protective 
relays and circuit breakers would appear to be necessary. 

For given circuit conditions the rupturing capacity of 
breakers operating at increased speed must be larger, 
because the circuit is interrupted before the armature 
reaction is able to reduce the short-circuit current. While 
a reduction in the impedance between the feeding points 
would be beneficial from the point of view of stability, 
there is little scope for improvement in the characteristics 
of the transmission lines themselves, since the spacing of 
the conductors determines their reactance. Similarly, the 
design of power transformers provides little opportunity 
for reducing their reactance beyond well-defined limits. 
Moreover, while the installation of synchronous plant at 
strategic points would be beneficial, the extent of this 
amelioration is somewhat limited. 

Two directions in which improvement is possible are 
reduction of generator leakage reactance and an increase 
in the rate of exciter response to changes in machine 
voltage in order that the air gap flux may be better main- 
tained under fault conditions. As the magnitude of the 
power angle is a measure of the stability between two 
points, any reduction in machine reactance effects an 
appreciable diminution in the total angle. This aspect of 
machine design does not present any new problem. The 
question of rapidity of exciter response, on the other hand, 
presents possibilities which have not yet been fully 
explored. 

The immediate effect of a suddenly increased load on a 
machine with normal excitation is to cause a sudden drop 
in the terminal voltage owing to the reactive drop in the 
armature and a strong demagnetising effect on the field. 
This demagnetising effect induces an abnormal field 
current which tends to maintain the flux at the original 
value, so that the machine flux diminishes relatively 
slowly. By the time the excess load is removed, however, 
the recovery voltage which is dependent on the remaining 
flux may be insufficient to prevent the machine falling out 
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of step. While the automatic regulator will have operated 
to increase the excitation, the response may be inadequate 
to check the flux from falling to a value at which the 
machine is unstable. But if the voltage across the field 
were increased at the incidence of the load change, the 
field current would be maintained and the demagnetising 
effect would be counteracted with consequent small 
variation in the air gap flux and generated voltage. As 
at the initial stage of the load change the induced current 
tends to sustain the machine flux, if it were possible to 
increase the exciting voltage to a value sufficient to main- 
tain the augmented current, the stability of the machine 
would be a maximum, and it follows that the application 
of a high voltage to the field is essential at the earliest 
possible moment. 

Means of bringing about the desired result are described 
in the September issue of the Metropolitan- Vickers Gazette, 
by Messrs. L. C. Benton and C. Ryder, who explain that 
some time, even if very brief, must elapse before the exciter 
voltage can be built up to restore the field current to the 
requisite value. To minimise this time the exciter is 
designed with a rapidity of response which may attain the 
rate of 5000 volts per second or even more, as compared 
with 35 to 50 volts per second of the ordinary self-excited 
exciter. ‘‘ Ceiling” voltage is the term applied to the 
value of exciter voltage obtained when all resistance in 
series with the field is short circuited, and in order to 
obtain an initial high rate of response this voltage is 
usually in excess of that necessary to produce the desired 
field current. Immediately this current is obtained the 
exciter voltage is reduced to a value sufficient to maintain 
the field current. For the same “ceiling” voltage a 
more rapid growth of excitation is possible with an exciter 
having its field energised from a separate source than is 
possible when it is self-excited, but with either arrange- 
ment it is necessary for the purpose of field forcing to 
connect in series with the field a high resistance which, on 
being short’ circuited, causes an abnormal voltage to be 
applied to the field. In the case of separate excitation the 
full voltage is immediately impressed on the field, whereas 





14 ** Proc.,’’ I. Mech. E., 1931, p. 654, 


with self-excitation the impressed voltage is a function of 
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the rate of growth of exciter terminal voltage. The 
curves Fig. 1 represent the effect on the main field current 
produced by an exciter having a “ ceiling ** voltage three 
times the normal value. 

Tf quick response is to be effective it is essential to pro- 
vide means for automatically initiating the production of 
the “ ceiling *’ voltage, and this usually takes the form of 
an additional contact on the automatic regulator, which is 
only closed when voltage conditions outside the normal 
range of control occur. In the case of generators and 
synchronous condensers the need for the application of 
quick-response excitation is indicated by a fall in voltage 
and by lagging power factor in the case of synchronous 
motors, the regulator usually being set to respond respec- 
tively to a reduction of 10 per cent. in voltage or its equiva- 
lent in phase angle change. As a single-phase fault or a 
heavy overload on a three-phase system may result in a 
reduction of two of the line voltages and an increase of the 
third, the regulator must be capable of responding to a 
voltage drop across any phase. Two methods are avail- 
able for securing this response. One is to use a three- 
phase winding on the regulator and the other to extract 
the positive phase sequence of the voltage, which offers the 
advantage of enabling the ordinary single-phase control 
coil regulator to be used. 

The simplified diagram Fig. 2, taken from Messrs. 
Benton and Ryders article, shows an alternator and 
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FIG. 2--DIAGRAM OF REGULATOR AND FIELD 
FORCING EQUIPMENT 


exciter arranged for field forcing, together with a con- 
trolling regulator. An auxiliary exciter provides a source 
of constant voltage, the field of the main exciter being 
wound for about one-fifth of this voltage and has a resist- 
ance R in series with it. Under normal conditions regula- 
tion is effected on a small portion L of the resistance in 
the exciter field circuit, sufficient range being allowed to 
cover all the usual load conditions. When the exciter 
field has to be “ foreed”’ the whole of the resistance is 
short circuited by closing the contacts M and N. With 
small machines the full range of excitation is usually con- 
trolled by the regulator contacts, the limiting factor being 
the watts to be dealt with by the contacts, which take the 
form of contactors in the cases of large machines. The 
regulator shown in the diagram is claimed to represent the 
most recent development of this class of apparatus in this 
country. Instead of the usual method of regulation by 
variation in the time ratio of the “‘ in ” and “‘ out ”’ periods 
of a resistance in the exciter field circuit by continuously 
vibrating contacts, a motor-operated regulator is con- 
trolled by “high” and “low” contacts. During the 
rheostat movement vibrating contacts insert or shunt a 
portion of the rheostat, to maintain the desired voltage 
whilst slow release relays P and G, energised by the 
vibrating contacts W, ensure continued movement 
of the rheostat to the position corresponding to the 
correct voltage. An arm on the lever controlled by 
the* regulator solenoid normally keeps the contacts W 
open and any variation in voltage allows either the upper 
or lower contacts to close twice during each revolution of a 
cam which rotates four times per second. The time ratio 
of “ closed *’ to “ open ”’ periods is governed by the degree 
of deflection of the regulator lever in accordance with the 
amount of departure from normal voltage. 

The regulator is claimed to be a distinct advance on the 
older form of apparatus with continuously vibrating con- 
tacts, as it combines the advantages of simple rheostatic 
control with the quick action of the purely vibrator type. 
Fault conditions on the system produce a tendency for the 
voltage to collapse, but when it is reduced to approximately 
90 per cent. of normal the contacts X or, alternatively, a 
separate low-voltage relay, close to energise the contactors 
M or N, which immediately short circuit the whole of the 





field resistance, thereby forcing the exciter field current 
to rise to a high value with great rapidity. The application 
of the increased exciter voltage to the generator field 
prevents collapse of the flux and therefore arrests the fall 
in generator voltage. The voltage applied to the field is 
in excess of that required to produce the current necessary 
to maintain the generator field flux at a predetermined 
value and relay Y operates to interrupt the circuit of the 
contactor M, which removes the shunt from a portion of 
the resistance R and reduces the exciter voltage to the 
appropriate value. With this scheme the rate of increase 
of exciter voltage is 600 volts, or more per second for a 
225-volt exciter, which would not be possible if the ceiling 
voltage was only sufficient to produce the final value of 
field current required. The curves Fig. 1 show the advan- 
tage gained by forcing the field current in two steps, 
curve A being obtained by the initial application of a 





voltage which would produce a final value F, but which is 
reduced as soon as the desired current G is reached to the | 
value necessary to maintain this current. | 


A New Type of Rotary Pump. 


WE recently had an opportunity of studying at work a 
new type of rotary displacement pump, which is being 
manufactured by Plenty and Son, -Ltd., of Newbury. 
It is intended, primarily, for the pumping of heavy oils 
and other viscous fluids, and is illustrated by the accom- 
panying engravings and drawings. 

As will be seen from one of the engravings, there are 
only four moving parts in the pump—a driving shaft, a 
pair of blades or vanes, and an enveloping rotor, and it 
is characteristic of these parts that they are really 





are bevelled, and they are made an exact fit between 
the flats in the rotor. It will be noticed that the blades 
are bevelled in opposite directions, so that the pump can 
be driven either way, and it will not chatter through back. 
lash. In order to allow the blades to be intermeshed in 
the slots in the shaft, the square blade is split at the 
centre with a stepped searf joint. (The two small holes 
which can be seen in the illustration at this point are 
only used for screwing the two halves together during 
machining.) 

The action of the pump is fairly obvious. The oil is 
sucked through the port in the rotor on the suction side 
by the increasing volume of the space bounded by the 
rotor, the shaft, and the blades as they rotate, and is 

















MOVING PARTS OF ROTARY PUMP 


substantial and not likely to get out of order. Thus, 
for instance, the blades of a 24in. pump are fin. thick. 

The pump is of the generally familiar type, in which a 
rotor, equipped with radial blades, revolves excentrically 
in a casing, on the opposite sides of which there are inlet 
and outlet ports, with the axis of excentricity at right 
angles to the line of the ports. The intervening crescent- 
shaped space, which is cut up into separate chambers by 
the blades, passes the liquid from the inlet to the outlet 
as the rotor revolves. In the instance under review, 











ROTARY PUMP WITH COVER REMOVED 


however, there are several departures from previous 
designs. 

The casing, or carcase, of the pump requires little 
comment. It is a simple casting with opposed inlet and 
outlet branches, and a pair of end covers. In the covers 
there are bearings for the driving shaft which are excentric 
to the bore of the casing—in the case under review to the 
extent of jin. The bore of the casing has a hard cast iron 
liner—with ports to correspond with the branches—which 
is a tight pressed fit. Within this there revolves con- 
centrically the rotor, which can be seen on the right in 
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ROTARY PUMP—VERTICAL SECTION 


the engraving of the moving parts. (The means of 
its rotation will be described directly.) The rotor, 
by the way, is of cast iron, and has four ports 
in its periphery, while the bore has four flat, inclined 
faces cut in it. These faces are very carefully machined 
so as to be parallel and equidistant. The driving shaft— 
see left in the engraving—is supported in the excentric 
bearings in the end covers, the outside one of which is a 
simple closed bearing. That on the inside, or driving, 
end includes a stuffing-box. The part of the shaft within 
the casing is pierced with two slots, cut at right angles, 
for the accommodation of the pumping vanes. It is 
also drilled to allow the oil being pumped to lubricate the 
bearings. 

The blades of brass take the form of an H and a hollow 
square, each measuring 4}in. by 5in. by fin. thick. Their 








expelled on the opposite side by the contraction of that 
space caused by the excentricity of the shaft. During 
the revolution the blades must, of course, slide through 
the slots in the shaft, and across the driving faces of the 
rotor, but as this movement is only to the extent of the 
excentricity no appreciable wear takes place. In any 
case, all the running parts are so thoroughly lubricated 
by the oil being pumped that friction is reduced to 
@ minimum, Also, the rubbing faces are of generous 
proportions, so that the loading is light. The rotating 
parts are in balance, which enables the pump to be run 
at high speeds, and hydraulic vibration is kept to a 
minimum. 

On the occasion of our visit the pump was handling 
a very heavy viscous oil quite satisfactorily, and tests 
carried out by the makers showed that it would pump 
oil having a specific gravity of 0-931, and a viscosity of 
88 min. 34 sec. at 70 deg. Fah., at the rate of 2500 gallons 
an hour against a pressure of 301b., when running at 
530 r.p.m. With Diesel fuel oil having a viscosity of 
40 at 100 deg. Fah., the delivery was 2650 gallons an 
hour against 40 Ib. pressure when running at 530 r.p.m. 

Although the pump was primarily designed for handling 
heavy oil, experiments are being carried out by the makers 
in pumping other liquids from beer to molasses, and an 
experimental pump for water is being made with ball 
bearings so as to avoid the necessity for lubrication. 








THE WORLD STEEL TRADE REVIVAL. 


Dr. REICHERT, managing director of the German Lron 
and Steel Manufacturers’ Association, writing in the official 
organ Stahl und Hisen, recalls the fact that the world 
exports of iron and steel shrank from 20-6 million metric 
tons to 10 millions between 1929 and 1932, although there 
was a slight advance to 10-5 millions in 1933. Since the 
end of last year the production in almost all large indus- 
trial countries has received an active impetus. This is 
considered to be due for the lesser part to greater activity 
in the export trade, but mostly to the increase in the inland 
turnover. The absorbing capacity of the large steel- 
producing countries appears to be still capable of expand 
ing, but this is only now the case in the transmarine 
countries. German exports of heavy iron and steel pro- 
ducts have risen from 420,000 metric tons in the first half 
of 1933 to 733,000 tons in the same period of the present 
years (including lighter products, the figures are from 
978,000 metric tons to 1,233,000 tons), while British 
exports, according to the Board of Trade returns, have 
advanced from 904,000 long tons to 1,037,000 tons in the 
two periods respectively. 

Dr. Reichert states that all countries interested in the 
export trade have probably in combination now already 
reached a monthly average of 1,000,000 metric tons, so 
that if this rate is maintained for the remainder of 1934 
the world trade in iron and steel this year will amount 
to 12 million metric tons, as compared with 10 millions 
and 10-5 millions in 1932 and 1933 respectively. 

If the currency war between the United States and 
England and other countries, may be considered to be one 
of the main causes of the deterioration and prolongation 
of the world trade crisis, Dr. Reichert states that it may be 
expected that a hardening of the English, American, and 
other currencies will provide the necessary peace and 
security to world trade. Oversea customers will then be 
able to arrange their business transactions for a long 
time forward and bury their fears of a possible fresh 
fall in prices. With the return of firm currencies and the 
end of the currency war, he expresses the opinion that 
merchants also will decide to keep larger stocks, while 
the re-establishment of confidence and the pacification 
of the political situation would also make their contribu- 
tion towards doubling the possibilities of the export trade 
in iron and steel. 








By the use of a double-coiled filament, which reduces 
the loss of heat, the manufacturers of Mazda lamps claim 
that they have been able to increasé the efficiency of their 
latest lamp by 20 per cent., as compared with the ordinary 
gas-filled lamp. The lamp employs a hair-like filament 
wound in a close coil, and then wound again upon itself, 
without any contacts between adjacent turns. 
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Railway and Road Matters. 


Tue resignalling of the Manchester Central Station of 
the Cheshire Lines Committee, referred to herein on 
August 31st, is to be carried out by the General Railway 
Signal Company. ‘The one signal-box, ‘‘ Manchester 
Central,” which is to replace four existing mechanically 
operated signal-boxes, will have an all-electric locking 
frame of 128 levers. 


FasTER main line and better local services are the out- 
standing features of the Great Western Railway winter 
train service, which comes into operation on Monday, 
October Ist next. Over 140 of the new trains introduced 
this summer are to be retained, including the experi- 
mental morning and afternoon services between Bir- 
mingham, Gloucester, Newport, and Cardiff, operated 
by the streamlined rail cars, all of which will call at 
Cheltenham; the 9.40 am, Paddington to Cheltenham 
and the 4.20 p.m, Cheltenham to Paddington business 
expresses. 

A coLLision took place on September 11th between two 
iramears in the Tottenham High-road, when a passenger 
who was about to board the first car was thrown into the 
road and killed. The driver of the second car had his view 
of the first obstructed by a lorry, and when the latter moved 
away and he saw the other car he applied his og ote 
brake, but it did not answer. An inspector of the Public 
Carriage Office said, at the inquest on September 14th 
that he found that a contact in the magnetic brake was 
making only intermittent connection, which was not a 
thing which could be easily discovered. 


THE note, as to the Glasgow railway accident, in our 
Seven-Day Journal of September 14th, spoke of the main 
line and the Canal lines. The latter bears that name because 
the railway was built on the bed of the Paisley Canal. 
By 46 Geo. III, c. 75 of 1806, a canal was sanctioned 
between Port Eglinton, on the banks of the Clyde in the 
City of Glasgow, to the sea at Ardrossan, The canal only 
reached Johnstone, and by 7 & 8 Geo. IV, c. 87 of 1827, 
the remaining 22 miles to Ardrossan were to be covered by 
railway. Under powers given in 1881 the canal between 
Paisley and Glasgow was to be replaced by a railway, and 
that, then to be and still known as the Canal lines, was 
opened on July Ist, 1885. 


An interesting centenary has just, been 
suitably celebrated. It was the opening of the Stanhope 
and Tyne Railway on September 10th, 1834. The signi- 
ficance of the event of one hundred years ago may be appre- 
ciated when we say that it was recorded in our “ One 
Hundred Years of British Railways,” as follows :—‘‘ The 
Stanhope and Tyne deserves special mention as its engi- 
neer was Thomas Elliot Harrison, who played a very 
prominent part in the formation of the North-Eastern 
Railway in 1854, and was its first chief engineer.” The 
centenary was commemorated by the unveiling of a tablet 
at Pelton Fell, which also recorded that the line was, and 
is, partly worked by self-acting inclines. 


arta and 


Ir was thirty years ago on August 3lst since the Hall 
automatic signals between Alne and Thirsk, on the North- 
Eastern Railway, a distance of 11 miles, were brought into 
use. They were the second installation of track circuit- 
controlled signals in this country. The first was between 
Andover and Gtateley, on the London and South-Western 

opened on April 20th, 1902, but removed during the war. 
The Hall sig: were unusual in three respects ty They 
were operated by carbonic acid gar. stored in cylinders 
and released by relays controlled by track circuit, instead 
of by compressed air conveyed in pipes; (2) they had an 
overlap that corresponded to the clearance distance. of 
140 yards required by the block system; (3) they stood 
normally at ‘* danger,” and, provided the section ahead 
was unoccupied, each signal was put to “ clear’ as the 
train approached it. The last feature was not ed 
with favour, as automatic signals, not having the brain 
of the operator behind them, were not considered as con- 
veying instructions to proceed, but only an intimation 
that the section was clear. The signals protected a double 
line of railway that came between four-track sections, but, 
although it carried 27 per cent. more traffic, it was not 
widened until last year when a third line was added for 
5 miles out of the 11. The Hall signals did themselves 
credit, but they had to be removed last year, so as to allow 
for colour-light signals throughout between York and 
Northallerton, 


Ir will be fifteen years on September 23rd since the 
Ministry of Tr rt came into being. On February 
26th, 1919, the Home Secretary brought in a Bill for 
establishing a Ministry of Ways and Communications, 
which, Mr. Shortt said, was to maintain, for the two years 
during which receipts were guaranteed, the war control of 
the railways, and, with the assistance of the Wilson-Fox 
Committee—which could be set up again—to consider the 
whole question of transport. We would at once make two 
observations on those remarks :—(1) The two years’ 
guarantee was given by Mr. Runciman, the then President 
of the Board of Trade, in-a letter to Sir Gilbert Claughton, 
the Chairman of the Railway Companies’ Association, on 
September 5th, 1916; (2) The Wilson-Fox Committee 
was not again set up. Moreover, according to a manifesto 
issued by the railway companies on December 12th, 1919, 
the companies were not consulted, either individually: or 
collectively through the Railway Companies’ Associa- 
tion, as to the form of the Ministry of Transport Bill, nor 
notified of its intended provisions before it was presented 
to the House of Commons. In some respects the Bill was 
modified whilst going through the House of Commons. 
The Railway and Canal Commission was not only to 
remain an independent bedy, but words were inserted 
that definitely stated that the Minister had nothing to do 
with the appointment of its members or its procedure. 
Of greater importance to traders and the public, the clause 
as to the Minister making any change that he thought 
reasonable, “‘ notwithstanding any statutory provisions 
limiting the amount of such changes,’ was withdrawn in 
view of the opposition of the Government’s own sup- 
porters, and the Railway Rates Tribunal set up instead. 
The end of the two years, however, saw a great change 
in the attitude towards the railways, and the Railways 


Notes and Memoranda. 


Cast aluminium may be are welded with a rod con- 
taining 95 per cent. aluminium and 5 per cent. silicon, 
says Steel. Silicon is claimed to lower the congealing point 
of the moltel metal. . 


To prevent the transmission of noise and vibration from 
pumps reaching transformers by way of the cooling oil or 
water pipes, Commonwealth Edison Company, of 
Chicago, insert a lead loop on the incoming and outgoing 
pipes at each pump. The lead does not transmit the noise 
and the loops are of large enough radius to arrest periodic 
movements of larger amplitude that produce rattling. 


Four 600 horse-power heavy oil engines for the new 
municipal power station at St. Hyacinthe, +, are now 
nearing completion at the plant of the Montreal Locomo- 
tive Works, Montreal. These engines are the largest yet 
made in Canada, and the first one to be completed has 
proved completely satisfactory in its trials. The engines 
have eight cylinders with a 12}in. bore by 18in. stroke. 


A sMaL1 Diesel tug of particular interest has been placed 
in service on the Harrison and Harrison River, 
British Columbia, in connection with the lumber towing 
business. A four-stroke cycle Deutz directly reversible 
engine of 150 B.H.P. is installed and, in addition, a mech- 
anical reverse gear has been fitted. This unusual pro- 
cedure has been adopted because the vessel frequently 
runs with her engine turning astern for as long as two 
hours at a time. This is thought to be too severe for mech- 
anical reverse gears when to heavy loads, and so the 
clutch is left engaged for a driving and the engine 
reversed under these circumstances. When a lot of 
manceuvring has to be doné, however, the mechanical 
reverse gear is employed and starting air thereby con- 
served. 


Ir is hoped shortly to place in service the first oil- 
engined Zeppelin, which will make regular voyages between 
Germany and South America, says the Oil Engine. The 
speed will be 84 m.p.h., and her — is 6,750,000 
cubic feet, comprising six separate , and it is under- 
stood that helium will be used instead of hydrogen. 
This, combined with the employment of engines using 
heavy oil, renders the airship proof t fire, in the 
builders’ opinion. The length is 815ft. and the diameter 
136ft., and the total power of the Maybach oil engines of 
the same type as those used for rail traction is in the neigh- 
bourhood of 4400 B.H.P. Electric power will be utilised 
throughout, including that required for the kitchen, and 
ames oil-engined generators are to be installed for its 
provision. About fifty passengers*éan be‘¢arried in two- 
berth cabins. 


CANADIAN central stations generated in May about 
1830 million kWh of electrical energy, of which 458-6 
million kWh was delivered to electric boilers—about 25 per 
cent. of the total. This is estimated to be equivalent to a 
coal consumption of 88,500 tons; thus Canada, by the 
use of electric boilers, is saving coal at a rate of over one 
million tons annually. Canada’s present generating capa- 
city of approximately 7,000,000 H.P. permitted deliveries 
of energy to be made to consumers other than electric 
boilers at a load factor in May of about 37 per cent. The 
addition of the electric boiler load, however, increased this 
to 49 per cent., and a considerably higher can be 
obtained without increasing the existing installation. The 
first electric boilers were i in fourteen 
years ago by the Shawinigan Water and Power Com > 
at the Belgo-Canadian Pulp and Paper Mills, Shawinigan 
Falls, P.Q. Numerous installations have been added 
since, the total installation now reaching 1,250,000 kW, 
capable of consuming 900 million kWh per annum if used 
to the rated capacity. 


THE West Penn Power Company in the U.S.A. has 
completed an interesting and economical type of lightning 
protection on thirty-three large power transformers. 
The apparatus consists of sphere connected in series 
with high-vol fuses mounted ly on each trans- 
former on the 132-kV side and the installation of 20-kV 
line type arresters on the 25-kV side of the transformers. 
This additional protection was made because 
of several transformer failures when protected only by 
station type arresters on the 132-kV, 66-kV, and 25-kV 
outgoing and incoming lines. At the sub-station the 
transformers are connected delta-star, 182 kV to 26 kV. 
The banks vary in size from three 6000-kVA to three 
10,000-kVA single-phase units. The 25-kV side is earthed 
through 18 ohms resistance. Sphere gaps used on the new 
protection consist of two 10in. aluminium ye oe, 
one mounted directly on the upper end of the 132-kV 
bushing and the other on the upper end of a speciall 
designed tubular holder or bracket supporting the 73-kV, 
5-ampére Pm arama type fuse. Maintenance costs have 
been negligible and all parts are readily visible and easily 
inspected. 


Pustic works officials have met in Tokyo to discuss the 
ambitious road construction programme which the nation 
intends to carry out in the next twenty at a total 
cost of 730,000,000 yen, says the Far astern Review. 
The belt highway just completed at Tokyo was started 
in 1922 and has cost 35,000,000 yen. The road is 24 yards 
wide and has a length of 20 miles. The new programme is 
to begin in the next fiscal year, and, according to the draft 
scheme, 448,768,000 yen is for improvement of national 
roads in existence, the total length of those being 6903 
kiloms. The national roads ate to be widened to 7-5 m. 
in principle, but where traffic is congested the roads will 
be 15 m. wide. In Tokyo and major cities the width may 
be extended to 27 m. All national roads are to be paved, 
and the authorities propose to avoid surface crossi of 
railway lines. In principle, width of bridges on national 
roads is to be the same as that of the roads, but in the 
case of a long bridge the width may be reduced to a 
minimum of 6 m., of permanent construction. About 
8,400,000 yen is to be appropriated for improvement of 
special national roads, there being about 380 kiloms. of 
that type, of which the Government proposes to improve 
about 275 kiloms. The Government plans to subsidise 
local administrations to the extent of 206,267,000 yen 


Miscellanea. 


Two large bismuth deposits have recently been dis- 
covered in South Africa in Namaqualand. The deposits 
are said to be the largest in the country, and samples have 
shown a purity of nearly 90 per cent. bismuth. 


ACCORDING to an announcement by the director of the 
Mellon Institute of Industrial Research, Pittsburgh, Pa., 
the Multiple Industrial Fellowship on Heating has found, 
after a thorough investigation of ferrous and non-ferrous 
heating units, that cast iron is the most suitable metal for 
the construction of finned convectors. 

A piant capable of supplying the whole Canadian 
demand for calcium chloride is to be added to the Brunner, 
Mond Company’s chemical plant at Amherstburg, Ontario. 
At present all of this material used is imported, its chief 
applications being the removal of snow and ice from roads, 
anti-dust treatment of roads, and mechanical refrigeration. 


Orriciau figures show that the average monthly pro- 
duction of coal in this country during the first half of this 
year was 17,249,000 tons. In Germany the average was 
slightly over 9,000,000; in France, 3,842,000; Poland, 
2,243,000; Belgium, 2,073,000; and the Saar district, 
866,000 tons. The monthly average for the U.S.A. was 
28,076,000 tons. These figures do not take account of the 
production of lignite. 


An idea of the size and capacity of Austrian industrial 
production is given in the Austrian Exporter (‘‘ Oster- 
reichisches Exporthandbuch ’’), published by the Foreign 
Trade Service of the Austrian Chambers of Commerce, 
Trade and Industry:in Vienna. Two-thirds of Austria’s 
exports are industrial finished articles. The majority of 
her imports consist of raw materials, foodstuffs, and fuel. 
Mining forms one of the bases of Austrian industrial 
activity. An extensive iron-working industry has sprung 
up in the neighbourhood of the mine-fields in Styria and 
Carinthia. 

THE contract for the construction of the Parker Dam on 
the Colorado River, in the U.8.A., has been awarded to a 
group of contractors bidding to do the work for 4,239,834 
dollars. The dam will be of concrete arch type with a 
maximum height of 340ft. above foundation. Excavation 
for foundation involves more than 2,000,000 cubic yards 
of material and extends to a depth of 240ft. below river 
bed. It will have a crest length of 800ft. and include five 
spillway openings controlled by 50ft. by 50it. gates. The 
dam will raise the level of the river about 80ft. and form a 
reservoir 50 miles long with a capacity of 717,000 acre-feet. 


AccoRDING to the official returns for the eight months 
of this year, issued by the docks department of the Great 
Western Railway Company, the exports and imports of 
the six South Wales ports totalled over 16,250,000 tons. 
or an increase compared with the corresponding period 
last year of 42,000 tons. The feature of the statement 
is the continued progress in the import trade, which 
shows an increase of 186,000 tons owing mainly to the 
heavier supplies of partly manufactured iron and steel, 
oil, timber, grain, and general merchandise. Coal exports, 
on the other hand, showed a decline of 37,000 tons. The 
import and export trade of Cardiff, Newport, and Swansea 
reveals good increases, but the total trade of Penarth, 
Barry, and Port Talbot was not maintained. 


Tue Official Returns rendered to the Electricity Com- 
missioners show that 1059 million units of electricity were 
by authorised undertakers in Great Britain 

uring the month of August, 1934, as compared with the 
revised figure of 928 million units in the corresponding 
month of 1933, representing an increase of 131 million 
units, or 14-1 per cent. The number of working days in 
the month (7.e., excluding Sundays and Bank Holiday) 
was twenty-six, the same as last year. During the first 
eight months of 1934 up to the end of August, the total 
amount of electricity generated by authorised under- 
takers was 9731 million units, as compared with the 
revised figure of 8336 million units for the corresponding 
period of 1933, representing an increase of 1395 million 
units, or 16-7 per cent. - 

For nearly thirty years the Kingseat Company, Ltd., 
has operated on coal seams which lie in the Kingseat, 
Dunfermline, area. Some time ago the management 
decided to cross-cut the strata to the north from No. 3 Pit, 
Ki at, and to strike some of the well-known Fife seams 
in the Lassodie coalfield. This meant a heavy piece of 
underground work, including the dewatering of an exten- 
sive section of old workings, the piercing of a 70 fathoms 
fault, and the continuation of roadways under Loch 
Fitty. Although pumping at the rate of 1000 gallons a 
minute, night and day, it took five years to drain the old 
perme The Loch Fitty fault was driven through 
suc ully, and on covering a distance of 700 yards the 
operatives struck into the Lassodie field, and ultimately 
tap five well-known Fife seams, namely, the Dun- 
fermline Splint, the Two Feet, the Five Feet, the Mynheer, 
and the Eight Feet. The Dunfermline Splint is 4}it. 
in thickness, and the Five Feet is 6ft. The other seams are 
of normal thickness. The tunnel through the loch is at 
least 90 fathoms under the top of the water, and the loch 
is comparatively shallow. : 

Strateercatty placed across Canada’s mineral front, 
twenty-two geological field parties of the Department of 
Mires, Ottawa, are continuing the work of mapping and 
investigating rock structures in an attempt to delimit their 
economic possibilities and to find the key therein for the 
potential wealth they contain. Within the next two 
months, the work for the season will be completed, and 
the accumulated data will then be transferred to maps and 
reports for the guidance of prospectors, engineers, and 
operators. Six topographical field parties are making 
surveys to which present and later geological work will be 
referred. Following last year’s policy, major attention is 
being given to the investigation of active and potential 
gold-producing areas. Some of these areas have received 
little attention by way of exploration and development ; 
others are in the process of rejuvenation following the rise 
in the price of gold. Field work in older mineral areas of 
known economic importance is largely in the nature of 
determining the modes of occurrences of deposits and 
detailed examination of rock structures as an aid to future 








Act, 1921, was more fitting to the conditions. 





under the programme, one-third of the total expense. 





development, and to facilitate mining operations. 
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FAILURES OF LOCOMOTIVE AXLES. 


THz two worst accidents on British railways, 
between the failure of the Tay Bridge on December 
28th, 1879, and the Armagh disaster of June 12th, 
1889, occurred on the Manchester, Sheffield and 
Lincolnshire—later the Great Central—Railway. 
On July 16th, 1884, the crank axle of the engine 
drawing the afternoon express from Manchester 
to London broke at Bullhouse Siding, Penistone. 
The whole of the train was derailed, and, except 
the engine, tender, and a horse box next to the 
tender, fell down an embankment. Twenty-four 
passengers were killed. On September 16th, 1887, 
the block system was suspended on the line 
approaching Doncaster in order to deal with the 
excursion traffic for the St. Leger, and whilst a 
Midland special train was standing at Hexthorpe 
Junction it was run into in the rear by an M.S. 
and L. express, and twenty-five passengers were 
killed. The Bullhouse accident was inquired into, 
on behalf of the Board of Trade, by Major—after- 
wards Sir Francis—Marindin, who reported that 
the engine was built in 1877, and up to the time 
of the accident, had run 266, 278 miles. The axle 
that failed was, however, comparatively new, as 
it had only been in service since May, 1883, and had 
run 50,776 miles. The failure was in the right- 
hand crank, the outer web of which was 14}in. 
by 4in. Tests showed that it was of mild soft steel 
of good quality, with a tensile “strain” of 27 
tons per square inch. Major Marindin said that it 
was difficult to account for the sudden fracture of 
the crank ; for, although there was undoubtedly a 
small growing flaw in the web, close to the end of 
the big-end bearing or journal, the dimensions of 
the flaw did not exceed 4}in. in length and 2in. 
in depth at the deepest part. It was added that 
there did not appear to have been any sudden or 
violent shock, and that the failure could not have 
been foreseen or prevented. What now appears 
remarkable was the statement that “‘ the fracture 
of axles is unfortunately not a very uncommon 
occurrence ; as many as 247 crank or driving axles 
broke in the year 1883.” 

As it is now fifty years since the event in 
question, it will be of interest to compare 
the facts of to-day with those of that time. 
Failures of equipment had not to be reported 








to the Board of Trade until so ordered by the 
Act of 1871, and it was a few years before that 
practice became general, so that the year 1876— 
eight years prior to the Bullhouse accident—is as 
far back as we need go. It must be noted, then, 
that in the five-year period 1876-1880, 2495 failures 
of axles of all sorts (engine, carriage, and wagon 
axles) were reported, but that figure had fallen 
to 2109 in 1881-1885, and in the three subsequent 
five years to 1391, 1053, and 864 respectively. 
That indicates that greater attention was being 
paid to that important question. There was also 
the gradual abandonment of the use of iron. As 
a matter of interest, we may say that in the acci- 
dent returns for 1902 it was shown that the average 
distance run for steel-made crank or driving 
axles was 225,162 miles, as against 409,426 miles 
for iron-made; and it was remarked that the 
high average mileage of the iron axles that failed 
was due to the fact that whilst they were no 
longer being made, the few still in use were of 
exceptional quality. Taking, as from the beginning 
of the present century, the failures of crank or 
driving axles only, we find that for the eight years 
1901-1908 there was a yearly average of seventy- 
seven failures, all but an average of fifteen of which 
occurred with steel. The average distance run by 
the steel axles was 263,000 miles. In the early post- 
war years of 1922-3-4 the average number of 
failures was thirty-three—all steel—and the dist- 
ance run 304,224 miles. But during the last six 
years the total has been only seventy-one—or an 


96 | average of twelve a year—of which 1932 had only 


six and 1933 only four. Unfortunately, the average 
mileage run cannot be given; presumably some 
of the failures were in engines taken over, under 
grouping, from the smaller companies, and their 
history is not known. It may, however, be said 
that each of the fourteen axles which failed in 
1928 had an average of 355,657 miles to its credit ; 
the twenty-one in 1929 had 329,410 ; 
in 1930 had 307,636. Even more instructive per- 
haps is the fact that, whilst nine engine axle 
accidents were inquired into in the 25-year period 
1875-1900, there have been only three during the 
thirty-three years of the present century, and 
only two of these concerned crank or driving axles. 
The earlier of the two occurred at Crawford, Cale- 
donian Railway, on April 2nd, 1909, when the crank 
axle of a 4-6-0) engine on the afternoon “ corridor ”’ 
train from Euston broke inside the boss of the 
left-hand wheel. The engine was new in June, 
1906, had run 145,389 miles, and had had a general 
overhaul! between August 26th and October 21st of 
1908. Sir Arthur Yorke inquired into the accident, 
and reference to THE ENGINEER of July 2nd, 1909, 
will show that he criticised the quality of the steel 
and the design of the axle. The other failure 
of a crank axle occurred on December 4th, 1922, 
at Castlethorpe, London and North- Western 
Railway. That engine, too, was of the 4-6-0 
type. It was new in May, 1920, and had run 
100,668 miles. Sir John Pringle inquired into 
that case, and, as recorded in our Monthly Notes 
for April in THE ENGINEER of May 4th, 1923, it 
was found that there was a growing flaw, the 
existence of which could not possibly have been 
detected by any ordinary examination, nor could 
it have been discovered unless the wheel was 
actually taken off the axle. 

It will be opportune also to refer to the rarity 
now of locomotive boiler explosions. Definite 
information as to their number cannot be given 
as the heading under which they appear in the 
Accidents Returns covers also the bursting of 
tubes. Their rarity can, however, be gauged by 
the fact that whilst between 1900 and 1912 six 
locomotive boiler explosions were inquired into 
by the railway inspecting officers, since the 
latter year there has been only that of November 
llth, 1921, at Buxton on the then London and 
North-Western Railway, due, in the opinion of 
the inspecting officer, to a defective safety valve. 
We might also comment on the great reduction 
in the number of failures of tires. At the time— 
fifty years ago—when, for a five-year period, the 
failures of axles of all kinds numbered, as said 
above, 2109, there was the enormous record of 
5478 failures of tires—of engines, carriages, and- 
wagons. But, in the five years just closed, there 
were only 239. Again, were we now also discussing 
the work of the civil engineer, we could refer to 
the 1940 broken rails during 1881-1885, as com- 
pared with 597 in 1929-1933. All these figures, 
and the facts mentioned above, reflect the greatest 
credit on those responsible for the engineering 
features of British railways—including the metal- 
lurgists and chemists—for the much greater 
safety and the advanced efficiency that have 
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resulted from their efforts. The main factor 
that has contributed towards these improve- 
ments is, of course, the better quality of the steel 
used. Next to that has been the adoption of a 
uniformly high standard of practice. This has 
been a beneficial result consequent on the grouping 
of the companies. Prior to 1923 the ownership 
of practically all the 20,000 locomotives was 
divided among fifteen companies ; now they belong 
to only four administrations. Many of the engines 
that were taken over on the amalgamation of the 
smaller companies have been regarded as obsolete 
and been scrapped, and that step has raised the 
average standard of those which remain. The 
unfortunate decrease in traffic, coupled with the 
ability of the present-day locomotive to do more 
work in the twenty-four hours, has placed a larger 
amount of locomotive power at the disposal of 
the companies, and, consequently, more attention 
can be paid to their examination when in the shed. 
Finally, the absorption of the smaller companies 
by the four larger must have helped to reduce 
the failures of equipment. For instance, taking the 
figures for the last year before grouping, we find 
that out of forty-five failures of axles the Barry 
had two and the Cambrian had four, and out of 
forty-seven failures of tires, the Furness had five. 


The T.U.C. and the Steel Trade. 


Tue Trades Union Council at its annual Congress 
at Weymouth this year, approved, amongst other 
things, the nationalisation of the iron and steel 
industry, and adopted a report from its Research 
and Economic Department setting forth how it 
should be effected. Those responsible for the report 
confess that they found themselves handicapped 
at the outset through not knowing what form the 
transition of the country to Socialism would take. 
It had also to be recognised that the industry itself 
was in process of change,” and as it was not con- 
templated that the scheme would be put into 
operation “in the next year or two,” it was diffi- 
cult to “ state in definite terms the form of struc- 
ture to be adopted ”’ for “‘ the complete reorganisa- 
tion of the industry on the lines of public ownership 
and control, special attention being given to the 
status and functions of the workers’ organisations.” 
To some extent the proposals appear to be an 
elaboration of the plan published a few years ago 
by the Iron and Steel Trades Confederation, which 
proposed to bring the industry within the control of 
a public corporation. This principle is adopted by 
the T.U.C., which also suggests the creation of a 
Board for each of the separate branches of the indus- 
try—conservatively estimated at ten or a dozen— 
each of which should have a considerable degree of 
internal autonomy. It is recognised, however, 
that it will be necessary to have some machinery 
for co-ordinating these Boards, and for planning 
the industry as a whole. It is interesting, and an 
indication of a rather more reasonable attitude 
towards the capitalist system, that in dealing with 
the finance of socialising the industry it is taken 
for granted that compensation will have to be paid 
to the present owners. It is suggested that the 
basis of “‘ compensation ” might be “ the reasonable 
net maintainable revenue of the undertaking con- 
cerned, having regard also to whatever financial 
benefits have already been conferred upon the 
industry by any Government assistance.” This 
compensation might be in redeemable stock bear- 
ing interest to be paid out of the proceeds of the 
industry, without the ex-shareholders having any 
right of foreclosure, or might take the form of 
redeemable Government bonds bearing fixed 
interest, or of terminable annuities. In all 
probability the first method would be the least 
attractive to the dispossessed shareholders whose 
chances of interest payments by an industry 
socialised on the proposed lines might be con- 
sidered poor. 

A perusal of the scheme may raise a suspicion 
that trade union Socialism and bureaucracy are 
synonymous terms. It may also lead to some 
speculation as to how far the British steel 
manufacturers were affected by T.U.C. influences 
when they framed their reorganisation plans, or, 
alternatively, how far the T.U.C. has been affected 
by the iron and steel makers’ policy, so great is 
the resemblance between the proposals of these 
two bodies. The Trades Union Council goes further 
than the makers, who are content to have a 
Federation controlling the industry, whilst the 
former want a British Iron and Steel Corporation, 
set up by Act of Parliament, “to take over all 
undertakings manufacturing iron and steel pro- 
ducts from pig iron up to the finished products.” 
This body would consist of about ten persons 
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appointed by the President of the Board of Trade, 
and would include members of trade unions who 
would have to relinquish their offices on appoint- 
ment to the Board. The Sectional Boards would 
be responsible for the production of the products 
they covered, subject to the general policy of the 
Iron and Steel Corporation, presumably in much 
the same way as the trade associations are supposed 
to work in the steel makers’ Reorganisation 
Scheme. The task of fixing prices would be “ left 
to the Central Corporation in conjunction with a 
body representing the interests of consumers, the 
Minister having power of final decision in case of 
dispute.” The question as to whether higher 
prices should be charged to the home consumers 
than to foreign buyers, it is admitted, needs 
careful consideration, and the somewhat pessi- 
mistic admission is made that “it is certain 
that the price policy of the Central Corpora- 
tion would be the target of attack.”” Up to this 
point it might be wondered why even Socialists 
should desire to establish an organisation not unlike 
the one the steel makers have in mind ; but we 
tind that the fundamental consideration must be 
the ‘‘ status of labour by hand and brain in the 
general organisation and structure of the industry.”’ 
[t is assumed that this would be secured by trade 
unions exercising more responsible functions than 
they do under a system of private enterprise ; but, 
says the report, the trade unions must “ put their 
own house in order if they are to play an adequate 
part in socialised industry.” The selection of a 
phrase that has become familiar to the point of 
weariness, owing to its use in repeated admoni- 
tions to the capitalist iron and steel makers, is 
perhaps a little unfortunate. It is only natural 
that considerable space should be given to the 
position of the workers in such a scheme, and it is 
stated that “the present distinctions between 
manual and non-manual workers in the employ- 





section of the report more than any other that 
pious aspirations are used to cover some very 
practical difficulties. 

There would seem to be a noticeable difference 
between the reasoned and moderate tone of the 
report and the public utterances of some leaders 
of the Socialist party, and it is interesting to note 
that the trade union leaders have no liking for too 
much State control. It is pointed out that there 
would be “little desire to have it [the industry] 
conducted as a State Department on the lines of 
the Post Office. The possibility of international 
difficulties must be considered in the case of an 
industry carrying on a highly competitive trade, 
if such a form of organisation were adopted.”’ 
In this the report echoes the fears which have been 
expressed by capitalistic concerns that the control 
of the steel industry in Germany may have un- 
fortunate reactions upon the International Cartel. 
It is known that the possibility of friction arising 
with regard to export trade has caused the other 
members of the Cartel some anxiety. The organisa- 
tion of the industry as a State Department is also 
condemned as unsuitable “‘ from the point of view 
of flexibility and freedom from direct political 
influence.”’ This is exactly what capitalists have 
been saying for many years, and it is somewhat 
reassuring that it is recognised by trade unionists. 
As it is the picture drawn in the report of the status 
of the proposed public corporation is by no means 
well defined. It would seem that the relations of 
this central body and the Government would be 
much in the same category as those existing between 
the British Broadcasting Corporation and the 
Government, and few would regard that association 
as an unqualified success. It is impossible, how- 
ever, to avoid the impression that the plan is put 
forward in a half-hearted way, and with little hope 
that it will reach the stage of practical politics ; 
but it makes an interesting subject for academic 





ment contract must be discarded.” It is in this 
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N Wednesday morning, September 5th, a paper 

by H. Sutton and W. J. Taylor, entitled ‘* The 
Influence of Pickiing on the Fatigue-strength of 
Duralumin,” was presented. It is summarised 
as follows. 


PICKLING OF DURALUMIN. 

In order to assist in the detection of flaws, manufacturing 
defects, and fatigue cracks in aluminium alloy components, 
it has been customary to pickle or etch the components in 
various solutions, the main etching usually being effected in 
an aqueous solution of caustic soda. Wéohler-type fatigue tests 
were made on test pieces machined from duralumin bar, and the 
effect of various pickling treatments on the fatigue-strength 
was investigated. 

Pickling treatment A (2$ minutes in 10 per cent. caustic 
soda solution at 60 deg. to 70 deg. Cent.; rinse; 1 minute in 
10 per cent. nitric acid, 10 per cent. sulphuric acid) lowered the 
fatigue limit by 31 per cent., but the reduction was very much 
less after immersion of the test pieces in boiling water. After 
« layer of 0-0025in. thick had been machined off, the pickled 
test pieces showed normal fatigue properties. 

Pickling Treatment B (2 minutes in 10 per cent. hydro- 
fluoric acid, 10 per cent. nitric acid) lowered the fatigue limit 
by 15 per cent. 

Pickling Treatment C (3 minutes in 10 per cent. sulphuric 
acid 4 parts, hydrofluoric acid 1 part; rinse; 1 minute in 50 
per cent. nitric acid) only lowered the fatigue limit by about 
6 per cent., and the reduction was less still, i.e., within the 
limits of experimental error, when the specimens had been 
immersed in boiling water after being pickled. This treatment 
appears suitable for pickling new components to reveal macro- 
structure and defects, or for etching used components for the 
detection of fatigue cracks, stress-corrosion, eracks, &c. 


DISCUSSION. 


Professor D. Hanson, who saw no reason to doubt 
that the conclusions arrived at by the authors were 
justified, said the paper introduced one of those 
troublesome effects which prevented the intrinsic 
value of alloys being realised. A number of such 
phenomena had been revealed recently, perhaps 
the best known being the season cracking of metals, 
which required chemical action, as in the case dealt 
with in the paper, but it differed from that particular 
case in that the chemical action and the stress must 
act at the same time. In the domain of steel there 
were similar phenomena, particularly in the case 
of fatigue strength in such things as springs, where 
the thin decarburised layer on the surface of the steel 
might result in a reduction of the fatigue strength 
to about one-third its normal value, whilst irregu- 
larities in the surface might have a very important 
effect. Corrosion fatigue was another phenomenon ; 
all these things had a very important practical signi- 
ficance, and often accounted for failures which it was 
otherwise difficult to explain. In pleading for a 


study of the cause of the phenomenon discussed in 
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for it by the irregularities of the surface, produced by 
pickling, but the evidence in the paper was conclusive 
that that was not the case, because heating in boiling 
water, for example, largely restored the properties, 
but would not, of course, alter the contour of the 
surface. The effect was confined to a very thin 
surface layer which differed in some ways from the 
body of the material, and as it was pronounced under 
fatigue stress it suggested that that thin layer was 
weaker. The first guess was that the tensile and 
corresponding fatigue strength of this layer was 
lower ; but it might be due to a very serious embrittle- 
ment and, practically, destruction of the dtctility 
in that layer, leading to an early crack which, once 
started, would propagate itself with great ease. 
Again, the phenomenon might be analagous to that 
which happened when metals were electro-plated, 
particularly under conditions in which a highly 
stressed coating was produced on the surface, resulting 
in @ serious diminution of the fatigue strength. That 
led one to consider the possibility that the introduc- 
tion of gas to the surface layer might set up conditions 
of severe internal stress which, when superimposed 
upon the applied stress, might lead to early cracking. 
The penetration of hydrogen, produced by electro- 
chemical action, into aluminium, occurred with com- 
parative ease, and that was perhaps the most profit- 
able line along which to tackle this problem at the 
outset. 

Dr. R. Seligman (Past-President) said it did not 
seem clear to him whether the phenomenon dealt 
with in the paper was mechanical or chemical. 
Professor Hanson had ruled out the possibility of 
its being mechanical on the ground that on boiling 
the specimen in water the phenomenon disappeared ; 
but Dr. Seligman asked whether it was possible 
that boiling in water changed the surface both by 
removing some ‘of the high spots and filling up 
depressions. Another question was whether, during 
part of the chemical treatment, material penetrated 
the surface, and was not removed until the boiling 
r process was carried out, so that there still might be 
a combination of chemical and mechanical action— 
in other words, corrosion fatigue. It seemed quite 
a possibility with treatment A, where caustic soda 
was used, and he suggested prolonging the subsequent 
treatment in nitric acid with a view to removing that 
possibility. It did not seem very probable, however, 
because in the later processes of pickling the caustic 
soda was not used. 

Dr. I. G. Slater, comparing results obtained in 
steels with those recorded by the authors in respect 
of duralumin, said the embrittling effect in steel, 





the paper, he said one might be tempted to account 





which was indicated by a number of physical and 
mechanical tests, had been shown to be mainly 
temporary, because when pickled and embrittled 
specimens were allowed to stand for several days, 
or were heated to 100 deg. Cent., as by immersion 
in water, the embrittling effects were destroyed and 
the original properties of the metal gradually 
reappeared. The authors’ tests with duralumin 
were confined to fatigue strength examinations 
and, as with steel, the deterioration was only tempo 
rary and the original properties were practically 
restored by heating in boiling water. The fact that 
recovery was not quite complete might be explained 
by the erosion of the surface of the specimen, as by 
etching. But the effects produced in duralumin 
differed from those observed in steels in one rather 
marked respect; in duralumin the deterioration 
apparently was confined to a very superficial layer 
of something less than five-thousandths of an inch, 
whereas in steel the pickling effects might penetrate 
to a considerable depth, depending on the severity 
of the pickling operation. With severe pickling the 
effects could be discovered at the centre of a bar lin. 
in diameter. Perhaps with longer periods of immer- 
sion or more severe pickling, the effects might pene- 
trate deeper than five-thousandths of an inch into 
duralumin. He suggested as a possible cause of the 
deterioration absorption of nascent hydrogen by the 
metal, for in pickling by these processes nascent 
hydrogen was the initial product of the reaction 
between metal and acid. He suggested also that in 
further work the authors might employ electro- 
chemical pickling with the metal as cathode in some 
suitable electrolyte. With that procedure no attack 
of the metallic surface would occur, and effects due 
to the absorption of hydrogen would be more clearly 
distinguished. 

Mr. A. J. Murphy called attention to a paper 
published by Bardenheuer and Ploum within the 
last two months in Stahl und Eisen on the effects 
of hydrogen on steel wires. Those authors had uged 
mild steel wires charged with hydrogen by pickling 
both in hydrofluoric acid solution, and by using the 
steel as a cathode in the electrolysis of sulphuric 
acid, and they had made the significant observation 
that wires were embrittled by the absorption of 
hydrogen, but that the original ductility was never 
completely restored, although all the hydrogen. 
might be removed; also that the more slowly the 
hydrogen was removed (as by resting for some weeks 
at room temperature) the less was the permanent 
damage. They had also shown that if one plunged 
the freshly pickled mild steel wire into molten brass 
the ejection of hydrogen was so violent that there 
was a very large amount of permanent mechanical 
damage in the wire. They had put forward the theory, 
probably due originally to Professor Edwards in his 
work on the pickling on tin plate, that the hydrogen 
formed in pickling was atomic, and in that*form 
could diffuse into'the steel, but that on encountering 
anything in the nature of mechanical discontinuity, 
such as the boundary of a non-metallic inclusion, 
the atomic hydrogen came out of solid solution and 
formed molecular hydrogen which could not diffuse 
freely. Large pressures could be built up in that 
way which, the German authors had suggested, could 
produce damage by mechanical disruption. 

Mr. E. Wood (Bristol Aeroplane Company), dis- 
cussing one or two recent experiments, said that for 
some time past,-on new designs of aluminium alloy 
components, his company had used the method of 
immersing them in hot paraffin or similar liquid ot 
low viscosity, putting them aside for a few moments 
to dry, and then immersing them in French chalk. 
On cooling, the liquid which had got into any cracks 
would ooze out and show as lines on the chalk. They 
had done that because they were afraid of the lowering 
of the fatigue value of such components as pistons. 
They did not like to use strong hydrofluoric acid in 
the works. Mr. Sutton had, therefore, suggested 
a solution of 1 per cent. sodium chloride and 10 per 
cent. sulphuric acid. Work had been done in the 
laboratory with this, and from the point of view of 
fatigue cracks, and so on, it was quite satisfactory, 
and it was the intention to continue using it. From 
the point of view of macro-etching, he did not find 
it anything like so good on a forged component 
as Vanelli’s reagent with a glycerine diluent. But 
that might be due to the fact that after heat treat- 
ment, especially after running in an internal combus- 
tion engine, the macro structure was obscured. 

Mr. C. E. Strohmeyer referred to instances of severe 
caustic penetration into steel as used for boilers, and 
mentioned cases in which, rivet heads on the outside 
of a boiler had been rendered brittle and had 
broken off. 

Professor F. C. Thompson, commenting upon the 
analogy drawn between the results with duralumin 
and with steel, emphasised that in electrolytic pickling, 
if the steel was the anode, pickling brittleness was 
almost, if not entirely, removed. He asked if the 
authors had evidence of a similar effect with the 
materials with which they had worked. 

Mr. Sutton, replying to the discussion, said the 
authors hoped to study further the mechanism of the 
process of embrittlement, and he agreed with Pro- 
fessor Hanson that irregularities of the surface were 
very probable causes of the permanent effect. The 
examination of the surfaces of these brittle materials, 
however, was very difficult ; the serrations on the 
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surfaces were very small, but the more detrimental 
forms of pickling were undoubtedly giving deeper 
fissures. It was very probable that the serrations 
were the result of damage by hydrogen. If there was 
a strong expansion of the material in the surface layer, 
cracking must result, and it might be part of the effect 
rather than the cause. There was usually an increase 
of volume when hydrogen was absorbed in consider- 
uble quantity. The prolonging of the treatment in 
nitric acid seemed a very worthy extension of the 
work, because it might be possible to remove most 
damaged layers by tho nitric acid treatment. To 
Dr. Slater he pointed out that the work described in 
the paper dealt with relatively short-time pickling 
operations, and that very deep penetration of the 
pickling effect could hardly be expected. Absorption 
of nascent hydrogen appeared to be the root cause of 
the phenomenon. The authors would like to include 
further tests, such as impact and bending tests, in 
their future work, and to try electro-chemical pickling 
to avoid embrittlement. In his previous work on 
pickling, published by the Iron and Steel Institute, it 


there was evidence of a hopeless complexity of change 
of mechanical properties which, so far as he was con- 
cerned, had been unexpected. 

Dr. H. O’Neill referred to a peculiar decrease in 
elongation and slight rise in breaking load when the 
annealing temperature exceeded 650 deg. Cent. for 
heavily drawn wires. He suggested that X-ray 
analyses of the annealed wires would show something 
about the statistical arrangements and the directions 
in which the crystals were situated in the annealed 
material. Recrystallised copper wires possessed a 
preferred orientation, and it looked as though, with the 
higher annealing temperature, that preference was 
of such a type that the crystals were returning to some 
average condition where there was less chance of 
slip. He presumed that decreasing elongation and 
increased breaking load meant that on an average 
the directions of the crystals resulted in a greater 
resistance to deformation, and he suggested that if 
the authors could have annealed wires examined by 


the Debye-Scherrer methods they might obtain some 
useful information regarding this particular point. 

Mr. Alkins replied to the discussion. 

The next paper was entitled ‘‘ Crystal Densities 
of Industrial Brasses from X-ray Data,” and was 
contributed by Professor Owen and Dr. Pickup ; and 
the final paper presented for discussion was by Dr. 
Cook and Mr. Larke and was entitled ‘* Elongation 
Values of Copper and Copper-rich Alloys.” 

On Wednesday afternoon visits were made by 
various parties of the members to the works of the 
British Copper Refiners, Ltd., British Insulated 
Cables, Ltd., Callender’s Cable and Construction 
Company, Ltd., and the Chloride Electrical Storage 
Company, Ltd. In the evening there was a reception 
by the University of Manchester. 

Friday was devoted to a whole-day motor coach 
excursion to Froghall, North Staffordshire, where a 
visit was made to the works of Thomas Bolton and 
Sons, Ltd. ‘ 











was found that the embrittling effect was rarely 
removed completely when he could observe it with 


any degree of accuracy ; in fairly ductile materials 


the brittleness was hardly ever lost completely, and 
in that matter he agreed with the German investi- 
gators. 

Discussing Mr. Wood’s reference to the use of 
sodium chloride and sulphuric acid instead of a 
mixture of hydrofluoric acid and sulphuric acid, he 
said the handling of hydrofluoric acid in commercial 
shops was dangerous, and from the point of view of 
shipment to outlying stations and works it would be 
a great convenience to be able to use sodium chloride 
and sulphuric acid. The etching effect for grain 
structure was a matter of some difficulty on heat- 
treated forgings. 

In reply to Mr. Stromeyer, he said the effect of 
pickling on the modulus of duralumin was a matter 
which seemed well worthy of attention. 

The authors had not devoted attention to the 
electrolytic pickling of duralumin, but in the case of 
steel electrolytic pickling needed to be treated with 
the greatest caution. It was possible to obtain quite 
severe embrittlement in the anodic cleaning of steel 
in certain electrolytes ; in cathodic cleaning it was 
possible to avoid embrittlement, but usually the 
current densities must be very high. So that unless 
particular cases were examined it was rather dangerous 
to assume that the electrolytic pickling did necessarily 
avoid embrittlement. It could do so under correct 
conditions, which were with high current density and 
suitable electrolyte. 


COLD-WORKED NICKEL. 


The next paper, by Mr. H. Quinney, was entitled 
‘*Some Properties of Heavily Cold-worked Nickel.” 
The author records that the Curie point of commercial 
nickel of 99-62 per cent. purity has been found to be 
330 deg. Cent., which is much lower than that generally 
accepted for pure nickel. After the metal] has been 
subjected to ‘torsional overstrain the Curie point on 
heating is raised considerably, but returns to its 
original value on cooling. No such effect is observed 
with mild steel, since the strain is relieved before the 
meétal reaches the relatively high Curie point. 

It was briefly discussed. 

Mr. Quinney intimated that he would reply to the 
discussion in writing. 

The next paper was entitled “ Experiments in 
Wire Drawing, Part IV.: Annealing of H.C. Copper 
Wires of Varying Hardness-elongation Values,”’ by 
W. E. Alkins and W. Cartwright. 


ANNEALING COPPER WLRES. 


In the preceding paper of this series, the authors gave an 
account off annealing experiments carried out at varying tem- 
peratures for varying lengths of time upon a number of samples 
of wire, approximately */,,in. in diameter, drawn with widely 
varying amounts of reduction, from a single heavy wire bar 
of very pure h.c. copper. The breaking load of the wires was 
the only physical property then dealt with. 

In response to @ generally expressed desire, the results of the 
elongation determinations upon the same wires after the same 
heat treatments are now published, though no detailed correla- 
tion of the breaking load and elongation data is undertaken. 

The results again bring out the fact that the more severely 
drawn wires become annealed at much lower temperatures 
than the less hard wires. ‘“ Over-annealing,” in the sense of 
a falling-off in percentage elongation values, is apparent when 
an annealing temperature of 750 deg. or 850 deg. Cent. is 
udopted. 

Maximum elongation values are obtained by annealing for 
a relatively long time (12-24 hours) at a comparatively moderate 
temperature (230 deg.~280 deg. Cent.) wires drawn with a 
reduction of area of the order of 50-75 per cent. 


DISCUSSION. 


Professor F. C. Thompson, who welcomed the 
authors’ work, particularly because it represented, in 
his opinion, the most careful and thorough examina- 
tion ever made on the effect of annealing on wires 
drawn to different extents, said the work had prac- 
tical importance, although he had found it difficult 
to-realise any real practical difference between wires 
with an elongation of perhaps 374 per cent. and wires 
with an elongation of 39 per cent. But the biggest 
service which the paper rendered was that for almost 
the first time it emphasised the extraordinary com- 
plexity of the annealing process of cold-worked 
materials. He plotted two typical sets of results in a 
manner rather different from that which the authors 





Letters to 


INTERNATIONAL STEAM TABLES CONFERENCE. 


Srr,—In a leading article in your issue of the 7th inst- 
you refer to the findings of the Conference held in this 
country in 1929 and express concern that the tolerances 
then agreed have not been materially reduced in the five 
years which have since elapsed. You quote figures purport- 
ing to show the magnitude of the tolerances in question, 
as, for example, a tolerance of 4 per cent. on total heat with 
a steam pressure of 200 kilo. per square centimetre and a 
temperature of 450 deg. Cent. 

You will, I think, agree that no grounds for criticism 
would exist if this tolerance and others were reduced by 
ten to one. The 1929 tables were quoted, but in the spring 
of 1931 you published the revised tables issued by a later 
conference held in Berlin, which supersede the earlier 
tables and surely are in the hands of those most con- 
cerned. In these tables, the total heat in the instance cited 
is given as 737 and the tolerance as 3 kilocals per kilo- 
gramme, or 0-4 per cent. It seems that the earlier tables 
have been misread, as the figure 4 therein was not 4 per 
cent. 

A further conference is now actually in session in 
America, which will no doubt result in further improve- 
ments in technique and further reductions in the toler- 
ances, but I think you will agree that with a correct read- 
ing of the latest tables there is no ground for criticism. 
May I add that the nature of the effort required to 
discover the cause of slight discrepancies existing between 
results obtained by investigators in various countries and 
their substantial elimination involves work of even a higher 
order than that which went to the making of the original 
tables. We have lost Professor Callendar, but his mantle 
has fallen upon Mr. A. C. Egerton, F.R.S., who is co-operat- 
ing with Professor Callendar’s son in the experimental 
work being conducted in Great Britain. 
The ordinary engineer referred to in the last paragraph 
of your leader is dependent in the first and in the last 
resort upon the work of theorists and experimentalists. 
You will appreciate that if a sound theory is evolved cover- 
ing the whole range of figures, the work required to obtain 
data of high accuracy throughout the range is greatly 
reduced as all the figures in any part of the range may be 
made to contribute substantially to the accuracy of each 
figure in that part. We shall hope to send you a report of 
the American Conference at an early date. 
E. B. WEDMORE, 
Director and Secretary, the British 
Electrical and Allied Industries 
Research Association. 
15, Savoy-street, London, W.C.2, 
September 13th. 


[We thank Mr. Wedmore for pointing out that the 
tolerances given in the old tables are absolute quantities, 
not percentages, as we fear many users of those tables 
may have been misled. We note that the ambiguity has 
now been removed.—Eb. THe E.] 


CABLES FOR THE “ 534.” 


Siz,—In amplification of the description of the anchors 
and cables for the new Cunarder in your issue of September 
14th, we desire to say that four anchors have been ordered, 
each weighing 16 tons, two being stowed in the hawse- 
pipes ready for use, the remaining two being spares. 
Senhouse slips are not being used, but the end of the cable 
is being attached to the clench plate by means of a special 
H shackle and a loose pin, so that in the unlikely event 
of it being necessary to slip the cable, the pin would have 
to be driven out. 

In spite of various attempts to make anchor cable by 
means of machine methods, we think we are justified in 
claiming that ‘‘ Tayco ” chain cable is the first successful 
attempt to improve on the method of making chain cables 
from iron by hand, which process had been previously 
carried on for hundreds of years. These cables are made 
from Siemens Martin steel of a tensile of 31/35 tons per 





had adopted and said there could be no doubt that 


the Editor. 
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from 22/24 tons per square inch. ‘ Hence, the cables are 
much stronger for their size than hitherto, so much so 
that the Board of Trade and Lloyd’s Register of Shipping 
have given their approval of chains of a smaller size being 
used on ships in substitution of the original size specified 
for iron. 

As you will realise, the manufacture of iron cable was 
entirely a job for the ‘“‘ smiths’ ’’ shop, but the manufacture 
of ‘‘ Tayco ” steel cable is much more an engineer’s pro- 
duction, particularly the machines that produce them, 
which, incidentally, have had to be developed and manu- 
factured entirely by ourselves, no machines sufficiently 
large or suitable being available. The machine in the 
illustration shown in your current issue has a normal 
rating of 800 kVA, and is easily capable on overload of a 
capacity of 1000 kVA. It is capable of welding chain cable 
up to 5in. diameter. 

The shackles which you mention are also a special 
production of our own, being of the lugless type, and, being 
of the same overall dimensions as one of the links of the 
cable, can be threaded directly into the cable without 
the use of enlarged and end links, which are necessary 
when using the more usual bolt type of shackle. This 
shackle is almost entirely a production of the machine shop. 

Per pro SAMUEL TaYLor AND Sons 
(Brrertey Hr), Lrp., 
A. M. Smiru, 
Works Manager. 
Brierley Hill, September 17th. 


POWER: THE WILLING SERVANT. 


Sir,—In your issue of August 10th Lieut.-Colonel Wm. 
Routledge, in his admirable article entitled ** The Modern 
Development of Industry,” refers to ‘‘ that willing servant 
power, ever ready to mould the world’s resources into con- 
sumable form,’”’ and puts forward the old bogey “ dis- 
tribution ”’ as being responsible for “‘ destitution and mal- 
nutrition contaminating the masses of all nations.” 

Surely the ‘willing servant” at ever-decreasing 
fractions of a penny per unit cost of production, will 
continue to displace the more expensive form of energy. 
i.e., human muscular energy, and result in further destitu- 
tion of labour. 

There appear to be two remedies :—(a@) 'The absurd one 
of returning to the age of the wooden plough hauled by 
naked men, thus absorbing all available labour, but 
reducing the general standard of living to the lowest limit, 
or (b) call a halt to the increasing population of redundant 
muscular energy producers to suit the requirements of 
future generations, bearing in mind that the trend of 
progress is towards the entire elimination of manual 
labour. 

There may be a middle course, unpleasant to contem- 
plate, that is, a catastrophic seizure of power by a vastly 
increased population of degraded humanity, resulting in 
the destruction of civilisation. There is evidence that the 
world has seen other civilisations grow to advanced stages 
of culture and then disappear through the agency of 
some unknown catastrophy. 
There is nothing wrong with our distribution, except 
the difficulty of finding the section of the community to 
foot the bill. Who wants to carry a burden which is to 
increase indefinitely ? I, for one, would gladly submit to 
heavier taxation to improve the conditions of the workless 
provided I was certain that the burden to be passed on to 
my children was to be definitely less and to decrease to 
zero within a generation. 
This happy solution, however, is not favoured by 
dictators who measure their relative position in the world 
by the man-power at their command. 

G. Etanp Stewart, B.Eng. 
Norton-on-Tees, August 14th. 








Ir is announced that H.M.S. “ Grenville,” will be 
fitted with the latest type of side-fired Yarrow boilers, 
similar to those for the new Cunarder, the *‘ Strathnaver,” 





square inch, whereas the tensile strength of iron is usually 


“ Strathaird,”’ ‘“‘ Conte di Savoia,” &c. 
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he no subject is it easier to perpetrate errors of 
omission than in a review of an exhibition of 
such magnitude as that held at Olympia for the 
building trades from September 12th to 26th. It 
is obviously not desirable, even if it were possible, 
to review the products of every exhibitor, and our 
comments must be understood as referring to some 
of the features that seemed more particularly of 
general engineering interest. 

The subject can most conveniently be treated under 
three headings—materials, research, and machinery. 


MATERIALS. 


Many firms are showing varieties of wall board, 
which seems to have ousted plaster to a large extent 
for interior decoration, and appears rapidly to be 
becoming an engineering material. Some types can 
take any kind of finish, such as paint, distemper, 
plaster or wallpaper, whilst others, being water- 
proofed, lend themselves to rougher use in more 
exposed situations. A good example of this latter 
class is shown by J. Gliksten and Son, Ltd., of 
Stratford, London. Their ‘“‘ B.P.” wall board, a 
Canadian product, is built up of five layers of fibre 
bonded together with four layers of bitumen. Tests 
made by the Department of Scientific and Industrial 
Research indicate a change in length of less than + 0-1 
per cent. and in width of less than +0-2 per cent., 
when exposed for several days to varying degrees of 
humidity. Plaster can, therefore, be applied without 
risk of cracks appearing. This type of board has a 
very low thermal conductivity, and consequently is 
valuable as a heat insulator. A wall board of a some- 
what different type is exhibited by Masonite, 
Ltd., of London, under the name of ‘‘‘ Presdwood.” 
The makers’ sub-title ‘‘ grainless wood ”’ originates 
from the mode of manufacture, in which the original 
Swedish timber is reduced by a high-pressure steam 
explosion process to long, fine, tough fibres which are 
subsequently formed into boards by means of 2000-ton 
hydraulic presses. 

Many boards have the disadvantage of not being 
fireproof. This difficulty has been overcome by the 
Patent Impermeable Mill Board Company, Ltd., of 
Middlesex, with its ‘‘ Flame-proofed Insulwood.” 
Another of this company’s products, ‘‘ Sundeala,” 
is a board so treated that it will easily take any form 
of commercial finish, even to french polish, without 
previous treatment. 

Whilst on the subject of heat insulation, we may 
mention the exhibit of Chance Bros., of Glasgow, who 
are showing their “ Glass Silk,” which by now is 
well known for its heat-insulation qualities. It is 
only recently, however, that its sound-insulation 
properties have been fully. investigated, and at the 
company’s stand it is possible to take part in an 
actual test. A cabinet, divided into three parts, has 
been built, the two outside compartments being fitted 
with identical loudspeakers, fed from a common 
oscillator. These loudspeakers can reproduce alter- 
nately notes of 250, 500, 1000, and 2000 cycles 
per second at the wish of the observer seated in the 
centre compartment. It is possible to slide in 
dividing panels of different materials, thus enabling 
a quick comparison of their sound-absorption pro- 
perties to be made. We give herewith curves drawn 
from data obtained at the N.P.L. showing the 
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coefficients of sound absorption of slag wool and glass 
silk at various sound frequencies (cycles per second). 
It will be noted that the insulation efficiency varies 
with the frequency of the note constituting the sound, 
and that while slag wool is some 5 per cent. better 
than glass silk at 500 cycles per second it is about 
10 per cent. less efficient at 2000 cycles. As glass 
silk is non-inflammable, non-hygroscopic, and 
chemically inert, it would seem to offer considerable 
advantages which could be utilised in the design of 
fireproof and sound-proof structures. 

The brick-making industry is naturally well 
represented at the Exhibition, and judging by the 
numerous varieties shown there is no need even for 
moderately priced houses to be restricted to a mono- 
tonous monochrome. Some of the hand-made bricks 


are extremely pleasing to the eye, and in the 
Phorpres 


‘*rustics? an unusual finish is obtained. 





In an endeavour to reduce the weight and, at the 
same time, to increase the insulating properties of 
bricks, the London Brick Company and Forders, 
Ltd., and the Metropolitan Brick Company, Ltd., 
have introduced a cellular brick. The variety 
manufactured by the first-named company shows & 
reduction in weight of 22 per cent. as compared with 
a standard brick, 1 cubic foot weighing 87 lb. as 
against 113 lb., cement mortar being used in each case. 

We noticed few examples of sand-lime bricks, 
perhaps on account of past difficulties in their manu- 
facture. The Department of Scientific and Industrial 
Research has, however, investigated the problems 
relating to the time and pressure of autoclaving, and 
has shown conclusively that past failures have been 
caused by the presence in the lime of calcium oxide, 
which often caused the bricks to rupture completely. 
These bricks adapt themselves well to colour treat- 
ment, and could form a useful variant on ordinary 
types. 

For decorative purposes many examples of moulded 
and polished concrete are shown, together with all 
manner of aggregates. Imperial Chemical Industries, 
Ltd., has an interesting display of aggregates and 
their associated colouring agents, showing that, with 
suitable surface treatment, any desired effect may 
be produced. Such concrete is valuable in facing 
work where formerly sedimentary or igneous rocks 
would have been used; as, however, it has an 
individuality and charm of its own, it should not, 
one feels, be used as one exhibitor uses it, to imitate 
sandstone, limestone and close-grained granite. 

All aspects of cement, concrete, lime, and plaster 
are dealt with at the stand of the Cement Marketing 
Company, Ltd. We were particularly interested in 
the company’s exhibits of coloured concrete. These 
exhibits are designed to demonstrate the beauty 
of coloured concrete rather than its strength, and 
show by means of panels, slabs, and precast units 
that it is possible to produce concrete of any colour 
and with any textural finish. It is sometimes very 
desirable to give concrete non-slip properties, as in 
the case of steps and swimming baths. This end may 
be achieved by using an aggregate such as that 
manufactured by the Norton Grinding Wheel Com- 
pany, Ltd., of Welwyn Garden City, and marketed 
by the Adamite Company, Ltd., of London. This 
aggregate contains the abrasive ‘‘ alundum ” (Al,Q3), 
and can be embodied in rubber-bonded safety treads, 
round-nosed and straight-edged tiles, and ceramic 
and mosaic tiles. A model of a non-slip swimming 
bath is exhibited. 

We did not notice a single example of cast iron 
guttering or down-pipe equipment. All work of 
this description at the Exhibition is carried out in 
moulded asbestos cement, which possesses the advan- 
tages relatively to cast iron of less weight per foot run, 
resulting in lighter supports, and the absence of 
liability to rust. The untreated grey colour is attrac- 
tive by itself, but paint will take readily on top of it 
if desired. Of greater importance to engineers are the 
asbestos cement ducts, conduits and pressure pipes, 
manufactured by Turners Asbestos Cement Company. 
The material from which the pressure pipes are made 
is claimed to have no chemical affinity for any salts 
that may be present in the liquids carried, thus pre- 
venting corrosion and internal incrustation. Asbestos 
cannot conduct electricity, and consequently when 
formed into conduits cannot be destroyed by the 
electrolytic action of stray or induced electric currents. 
The same firm has recently introduced a new form of 
heat insulator, known as “ Turnall”’ asbestos rein- 
forced aluminium foil, which under test has given 
very good results. 

It was noticeable that steel as a building material 
was poorly represented at the Exhibition. Although 
it has been for many years employed for the frame- 
work for large buildings, it has very infrequently been 
used for small houses, or as a substitute for the brick- 
work and concrete making up the walls. As Mr. 
Francis Lorne observed at a luncheon given by the 
British Steelwork Association at Olympia. on Thurs- 
day of last week, the public had been used to wood and 
bricks for so long that it was slow to appreciate the 
advantages of steel as a general structural material. 
With a view to showing what could be done in this 
way, the Association had invited Mr. Lorne to design 
for it an all-stéel exhibition stand. This design, 
executed by Archibald D. Dawnay and Sons, Ltd., 
of London, was claimed to be fireproof, easier to 
construct, and cheaper than a similar structure of 
wood and brick, and to possess the advantages that 
it was possible more easily to dismantle it when the 
need’ arose. Sheet steel was used for the door and 
window frames, stairs, panels, floors, and accessories 
of all kinds. In the course of his speech Mr. Lorne 
said that the tendency had been and still was to 
design a building for a useful life of one hundred 
years. That course, to him, seemed wrong, as no archi- 
tect, however good, could visualise social and eco- 
nomic conditions a century hence. He declared that 
such substantial buildings had shown themselves 
incapable of fulfilling their original purpose during the 





last fifty years of their life. Rather did he advocate 
the construction of buildings designed only for a life 
of a generation, after-which time they should be dis- 
mantled and a new structure, designed according to 
the needs of the age, could be erected. Were such a 
plan likely to be adopted, steel, he urged, was the 
ideal medium for its interpretation. Sir Charles 
Wright, speaking at the same luncheon, emphasised 
that steel could contribute much to the fire and 
vermin-proof house which had been given prominence 
in connection with slum clearance schemes. An 
announcement that was warmly received by the 
guests of the Association was that President Roosevelt 
had given an indication of introducing a Bill to 
eliminate the use of wood in passenger vessels. 

A convincing illustration of the value of welding, 
especially when speed is an important factor, was 
given by the British Oxygen Company, Ltd., of 
London. After a small informal luncheon held a 
week before the Exhibition opened, the company 
demonstrated the welding of a part of its steel stand 
at the Exhibition. For the purpose of its general 
displaythere were on show oxy-acetylene equipment 
of many kinds, examples of welded steel structures, 
welded pipe joints and metal spraying. 

One exhibit that can scarcely be classed as a 
building material, but one which is essential to the 
efficiency of a completed building, is the telephone 
apparatus of the Reliance Telephone Company, 
Ltd. The two exhibits which interested us most were 
the loud-speaking telephone equipment and the 
**$ 10” set, which is an automatic local communica- 
tion telephone operated without a dial. The number 
required is obtained simply by pressing a stud on the 
receiver panel, a system that is claimed to have the 
advantage of speed, ease, and reliability over the old 
type of office intercommunication telephone. 


BuILpDING RESEARCH. 


The value of the work done for the building indus- 
tries by the Department of Scientific and Industrial 
Research needs no comment. As befits a department 
of such importance, it occupies the largest floor space 
of any exhibit at Olympia. Results of research work 
are shown that affected almost every exhibitor in 
the building ; we can, however, only describe very 
briefly a few of them. 

We particularly noted the use of the Maihak extenso- 
meter for determining the stresses in R.S.J. sections. 
Details of the theory and construction by this device 
were given in our issue of August 10th, under the 
heading ‘‘ An Acoustic Process for the Examination 
of Stress.’’ In the examples to be found at Olympia, 
the vibrating steel wire is stretched between points 
on a frame which can be clamped along the length 
of the girder. Any stress applied to the girder will 
alter the length of the wire, and consequently the 
note emitted by it. An electro-magnet behind the 
wire fulfils the dual function of exciting vibration in 
the wire and of transforming these physical vibrations 
into electrical oscillations capable of being amplified 
and passed on to a pair of telephones. A standard 
note, representing a known stress, is compared with 
that generated by the extensometer, the difference in 
pitch indicating the magnitude of the applied stress. 

For concrete, apparatus is shown for measuring 
the creep under tension and for following shrinkage 
cracking in restrained members. In connection with 
the development of heat and strength in mass con- 
crete, an automatic apparatus has been evolved by 
the Department by which it is possible to predetermine 
from relatively small samples of the proposed mix 
both the probable temperature rise and the rate of 
strength development likely to occur. 

An interesting piece of research into the failure of 
concrete piles as a result of the high stresses set 
up during piling is demonstrated. Small piezo- 
electric gauges were embedded in a miniature pile, 
and the electrical impulses generated during impact 
were recorded, after amplification, on a cathode ray 
oscillograph. Work is still going on with a view to 
forecasting from the records by mathematical means 
the maximum stress likely to be encountered under 
given driving conditions. 

The building contractor is very closely concerned 
in the research done upon the rapid deterioration of 
linseed oil paints and oil-bound distempers on plas- 
tered surfaces. It has now been shown that failure is 
primarily caused by the presence of moisture occa- 
sioned by insufficient drying out of the plaster. 
Generally speaking, when thorough drying out is 
impracticable the plaster chosen should be free from 
both lime and alkali salts, since these substances, 
with the moisture as a mobile solvent, form lyes that 
destroy the paint film. 

Another interesting section of the Department’s 
stand deals with heating, ventilation and natural 
lighting. One instrument shown, the Eupatheoscope, 
reacts like a clothed human being to the heating 
conditions in @ room, assessing such conditions 
in terms of equivalent temperature. Principles 
affecting the exclusion of the sun’s heat from 
a building are illustrated by a model showing 
different types of roof construction. With a shade 
temperature of 80 deg. Fah., one roof, constructed 
of a single thickness of metal sheeting blackened on 
the outside and polished within, had under it a tem- 
perature of 140 deg. Fah., while at the other extreme 
a roof, consisting solely of two thicknesses of metal 
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sheeting with an air space between, recorded 
beneath it a temperature of only 76 deg. Fah. 

In order to ascertain the optimum lighting con- 
ditions for a building an apparatus known as the 
Heliodon has been developed. Briefly, a model of 
the structure is erected on a revolving platform. A 
fixed source of illumination, such as a high-power 
projection lamp, represents the sun, and its height 
above the horizon, corresponding to the month of the 
year, can be simulated by sliding the lamp up or 
down a graduated scale. The platform, which is tilted 
to represent the inclination corresponding to the 
average latitude of Great Britain, can be revolved so 
as to represent lighting conditions during different 
hours of the day. 

Another interesting section of the Department’s 
research exhibits is devoted to the mechanical 
strength, seasoning, and preservation of wood. 


MACHINERY. 


The machines used by the building industry form 
the bulkier part of the Exhibition, although so far 

















TUBULAR MAST Hoist NEAL 


as numbers are concerned they are in the minority. 

In an accompanying engraving we show the 
‘* Rapid ” tubular mast hoist exhibited by R. H. Neal 
and Co., Ltd., of Ealing. This hoist is claimed to 
possess the edvantage that the platform can be swung 
round at any height up the mast anf not merely at 
the top, as in most other types of hoist. The mast 
consists of a steel tube in sections of between 6ft. and 
20ft. in length, which are joined together by sleeves. 
It is supported at the back by brackets which can be 
fastened directly to the building or to the scaffolding. 


We particularly noticed the method of drum drive 
employed for concrete mixers by the Liner Concrete 
Machinery Company, Ltd., of Newcastle-on-Tyne. 
Instead of a gear ring or chain around the drum, 
rubber-tired supporting and driving rollers are 
employed, thus ensuring silent and efficient revolution 
without vibration. 

One of the chief arguments employed by the advo- 
cates of steel as a general building material as ‘against 
concrete has been the alleged impossibility of obtain- 
ing consecutive batches of concrete agreeing even 
within 15 per cent. of the architect’s specification. 
Jaeger Truck Mixers (England), Ltd., claim to have 
overcome this difficulty. The key features of this 


above is said to have found very wide application in 
the United States, its parent country, and in Canada. 

Ransomes and Rapier, Ltd., of Norwich, exhibit a 
model of their new 9 cubic yard electric shovel. This 
shovel is capable of digging a 15-ton load from a face 
50ft. high and discharging it on top of a 70ft. bank at 
a radius of 100ft. from the centre of rotation. We 
reproduce a photograph of the actual shovel. 

Stothert and Pitt, Ltd., of Bath, show a new con- 
crete mixer, the Super 28 Victoria mixer. It is 
capable of giving an output of 240 cubic yards per 
eight-hour day. A special feature is the batch meter 
and counter. 





Generalisation in such a concrete subject as the 








company’s apparatus are the Jaeger batching plant 
and the Jaeger truck mixers. All the concrete- 
making materials are concentrated at one point and 
delivered expeditiously to the truck mixers after 
being accurately proportioned by weight. The 
materials are mixed by the truck mixers en route for 
their destination, the journey being timed so that 
mixing is complete a few minutes before arrival, thus 
obviating the possibility of segregation. Since the 
strength and modulus of elasticity depend directly 
upon the quantity of mixing water, an error in this 
respect would produce concrete differing from the 
architect’s specification, no matter how perfect the 
mixing apparatus or how close the control of operation. 





A factor that can unbalance everything is the initial 








CONCRETE BATCHING PLANT 


Bolted to the steel tube is a special guide channel ; 
the platform carrier has rollers which engage with this 
guide. The platform itself is hinged to the carrier 
and can carry a load of 10 ewt. It can be fitted with a 
crane jib for lifting light steel work and also skips for 
transporting concrete. 

An interesting tile-making plant built for the pro- 
duction of Brosely tiles at the rate of 3000 per hour 
is exhibited by Pegson, Ltd., of Leicester. Plastic 


concrete is fed into the hopper, formed and com- 
pressed into tiles, coloured to any desired shade, and 
delivered from the machine without the need for any 
supplementary process other than storing for a short 
while to allow maturing to take place. Similar plant 
is also made for producing pantiles and interlocking 
tiles. 














AND TRUCK MIXER—JAEGER 


moisture content of the aggregates. Since this factor 
is variable, rapid means must be found for deter- 
mining its amount. A set of special moisture deter- 
mination scales is therefore included in the Jaeger 
equipment. These scales are designed, not only for 
the rapid determination of the moisture content of 
sand and stone, but also any change in the specific 
gravity of these materials. Moisture absorption of 
bone-dry aggregates and weight percentages of sieve 
analysis can also be determined. With this equip- 
ment it is claimed to be possible to produce concrete 
agreeing to within 2 per cent. of the architect’s 
specification. We reproduce a photograph showing 
a model of the batching plant—made for Jaeger, Ltd.., 
by Ransomes and Rapier, Ltd., of Norwich—which 








will shortly be at work in Surrey. The plant described 





NINE CuBIC- YARD ELECTRIC SHOVEL—RANSOMES 


building trade is an unwise procedure, since for every 
conclusion drawn one can nearly always discover a 
specific contradiction. Nevertheless, if we were asked 
to summarise the tendencies displayed at this year’s 
Exhibition, we would unhesitatingly lay stress on the 
wider adoption of fireproof decorative materials, the 
displacement of natural stone as an exterior decora- 
tion by moulded and polished concrete employing 
special aggregates, the use of lighter structures and 
the insistence on the use of materials, whatever they 
may be, that will help to insulate buildings from noise. 
The Exhibition should give the prospective owner of a 
building and the contractor every confidence in the 
future of the building trade. 








AMERICAN PUBLIC WORKS DEVELOPMENTS. 


In its first year of existence, the Public Works 
Administration, established by the United States Govern- 
ment in 1933, has extended its authority and its distribu- 
tion of funds into every one of the States, the grants and 
loans of money covering a wide variety of projects—water- 
works, sewers and sewage disposal, roads, streets, bridges, 
tunnels, parks, heating and lighting plants, schools, 
libraries and hospitals. The Act created a fund of 
£660,000,000, of which £80,000,000 were earmarked for 
public highways, £47,000,000 for naval vessels, £20,000,000 
for work under the new Agriculture Adjustment Act, 
and £5,000,000 for homesteads. The remainder was to 
be distributed for federal, state, and municipal public 
works projects, or to finance private projects for public 
works. At the end of its first year, the allotments to 
federal projects totalled £281,000,000, of which the largest 
single items were the £80,000,000 for highway construc- 
tion, and £47,000,000 for the construction of naval 
vessels. - Other items were £36,000,000 for river and 
harbour improvements, £21,000,000 for the irrigation 
works of the Reclamation Bureau, £14,000,000 for U.S. 
Army housing and mechanisation, and £14,000,000 for 
flood control. Contracts let and day labour employed 
at the end of the year’s activity—on June 16th—repre- 
sented about £207,000,000, with employment for about 
310,000 men at work. Of the non-Federal projects, the 
grants and loans already made include £30,000,000 for 
sewers and sewage disposal, £15,000,000 for waterworks, 
£19,000,000 for college and school buildings, £10,000,000 
for streets—exclusive of the £80,000,000 earmarked for 
distribution to the State Governments for their public 
highway work—and £2,000,000 for municipal electric 
lighting plants. Of the 2450 non-Federal projects, 5 
per cent. had been completed by June 16th, the others 
being either under construction or in various preliminary 
stages. Including both Federal and non-Federal projects, 
their total number is about 15,000, with work in progress 
on about 10,000 of these, as of June 16th, 1934. 











Tue Northern Miner, a Toronto publication, estimates 
that eighty properties in Canada will be producing gold 
during 1934. 
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Stroboscope. 
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gree wverig wate or stroboscopic, vision of a moving 

body may be obtained in either of two general ways ; 
by means of a mechanical shutter or by means of a flash- 
ing light. The mechanical shutter method makes use of 
the normal—natural or artificial—illumination falling 
upon the body under observation. A shield of some form 
is commonly employed to exclude from the observer's eye 

or camera—light that would otherwise reach it without 
passing through the shutter. The flashing light method 
makes use of its own source of illumination. Unless that 
source is of considerable power, satisfactory observation 
of the moving body may require the instrument to be 
operated in the dark or with the normal illumination much 
reduced. 

The chief fundamental requirements demanded of a 
satisfactory stroboscope of either form are sharpness of 
definition and high illumination. Sharpness of definition 
is dependent upon the distance traversed by the moving 
body during any one of the successive intermittent periods 
of vision. It is therefore determined by the speed of the 
moving body and the duration of the glimpses of it given 
by the shutter or flashing light. The effective illumination 
may be defined as the amount of light received by the 
observer's eye or camera at each glimpse. It is therefore 
dependent upon the amount of light falling upon the 
moving body and the proportion of it which, after reflec- 
tion, reaches the observer's eye. The two patterns of 
stroboscope differ materially as regards the difficulties 
which they present in the attainment of these requirements. 

A secondary requirement which in some circumstances 
may be of much importance is concerned with the field 
of vision. For some purposes the required observation 
may be confined to a small identified spot on the moving 
body. In such cases the field of vision afforded by the 
stroboscope may be proportionately small. For other 
purposes the observation which it is desired to make may 
involve the co-relationship of two or more separate moving 
bodies or of two or more separated points on the one body. 
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in such cases the stroboscope should have a wide field of 
vision. Here again the two patterns differ considerably 
in the ease with which this requirement can be provided. 

The simplest form of mechanical shutter stroboscope 
consists of two coaxial dises, one fixed and the other 
rotating, both discs being pierced by a window. The 
windows may conveniently take the form of radial-sided 
apertures near the edge of the discs. Once per revolution 
of the moving disc the two windows coincide and permit 
a glimpse to be obtained. of the body under observation. 
In this form of instrument the requirements of sharp 
definition and high illumination are in conflict. The 
duration of the glimpse is equal to the interval occupied 
by the moving disc in turning through an angle equal to 
twice the angle between the radial sides of the window. 
A high disc speed and a narrow window are therefore 
required in the interests of sharp definition. The amount 
of light reaching the observer's eye per glimpse is depend- 
ent upon the size of the window and the length’ of time 
for which it is open. The size of the aperture afforded by 
the window varies from a thin slit at the beginning of the 
glimpse period up to a maximum equal to the full area of 
the window at the middle of the glimpse and down again 
to a thin slit at the end. In the interests of high illumina- 
tion therefore the area of the window should be large and 
the speed of the moving dise slow. 

In practical use, it should be noted, the speed of the 
moving disc is governed, in most cases, by the function to 
which the instrument is applied and is not a variable which 
is open to arbitrary choice. For speed-measuring pur- 
poses, for instance, the speed of the moving disc—or 
shutter in general—has to be adjusted to equality with the 
speed or some multiple of the speed of the body being 
observed. While this adjustment may secure good defini- 
tion it may conflict with the attainment of satisfactory 
illumination. 

As an illustration of the possibilities of overcoming the 
primitive defects of the simple rotating disc form of 
mechanical shutter stroboscope mention may be made of 
the Ashdown rotoscope. This instrument, at least in its 
original form, consists of a cylinder mounted to rotate 
about its longitudinal axis. The window is a rectangular 
sectioned slot pierced through the cylinder from side to 
side at right angles to the longitudinal axis. Parallel 





with that axis a number of thin leaves are fixed within the 
window slot. When the window is normal to the line of 
vision the thin leaves are presented edgewise to the eye 
and detract very slightly from the area of the window. A 
very small rotation of the cylinder beyond this full open 
position results in the leaves completely shutting off the 
observer's vision. The point at which the shutter opens 
lies at the same angular distance in advance of the full 
open position. The illumination in this case can be made 
satisfactory by the provision of a large window. The 
duration of the glimpse is determined not by the size of 
the window but by the number, or spacing, of the leaves 
fixed in it. 

Stroboscopes of the flashing light pattern generally 
make use of neon lamps as their source of illumination. 
Such lamps, unlike metal filament lamps, respond almost 
instantaneously to the making and breaking of the electric 
circuit supplying them. The rapidity with which they 
attain and lose full luminosity corresponds in the mecha- 
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Fic. 2. PRIMING AND LIGHTING CIRCUITS 


nical shutter pattern to the rapidity with which the 
shutter once it starts to open reaches full aperture and 
closes again. The use of a neon lamp in a flashing light 
stroboscope therefore presents a simple solution of a 
problem which in the mechanical shutter type calls for the 
exercise of considerable ingenuity. 

The main difficulty to be overcome in the flashing light 
type lies in connection with the attainment pf satisfactory 
illumination. For some purposes the neon lamp may be 
of low candle power. In this event the observation will 
nearly always require to be made in the dark or with the 
normal direct illumination of the moving body con- 
siderably reduced. There are, however, many cases in 
which it is not possible to eliminate or reduce the normal 
illumination while in others an element of danger would 
be involved in approaching the moving body in the dark. 
The obvious solution of this problem is to increase the 
candle power of the neon lamp to such an extent as to 
swamp the normal illumination. A moving body, brightly 
illuminated at successive instants and less brightly at 
intervening instants, will, by reason of the persistence of 
vision, give a stroboscopic impression corresponding to the 
instants of intense illumination. The occular effect will 
be almost precisely the same as that produced by illumina- 
tion at successive instants and complete absence of illumi- 
nation at intervening instants. If then the candle power 
of the neon lamp is sufficiently increased a stroboscope 
of the flashing light type.can be used without excluding 
the normal illumination. Inerease in the intensity of the 
lamp candle power has the additional advantage that it 
may permit the stroboscopic impression to be recorded 
photographically. 

This solution of the problem is much more easy to pro- 
pose than to carry out in practice. High lamp power 
implies, since the lamp is of the discharge type, a high- 
tension current. This current has to be made and broken 
in rapid sequence by means of a contact breaker which 
must be capable of being operated at a variable speed in 
order to synchronise the flashes with the speed of the 
moving body. The design of a mechanical contact breaker 
which will operate satisfactorily under these conditions 
and which will not speedily become damaged by sparking 
presents a fundamental difficulty. This difficulty has been 
overcome in the ‘‘ Stroborama’”’ stroboscope by assign- 
ing to the contact breaker the duty of making and break- 
ing a “ priming current’’ of low voltage and by causing 
the high-tension illuminating current, controlled by the 
priming current to pass through the neon tube without 
passing through the contact breaker. 

The ‘‘ stroborama ”’ as the instrument is called for short 
is the invention of MM. L. and A. Seguin and is made by 
La Société Anonyme Recherches Mécaniques et Physiques 
of Paris for whom James Cochrane and Co. 101 Leadenhall- 
street, E.C.3 are the agents in this country. A general 


view of the instrument is given in Fig. 1 while in Fig. 2 | 





its detailed arrangement is shown diagrammatically. Ko: 
the operation of the device 14 kW of alternating current 
at either 110 or 220 volts 50 to 60 cycles single phase is 
required. The neon tube of a special design produced 
by Monsieur Georges Claude takes 1000 watts and pro. 
duces an illumination of 1000 candle-power. The contact 
breaker, or synchroniser, is driven either by the machine 
of which the motion is to be studied or by a variable 
speed motor. The contact breaker is in circuit with the 
neon tube and with a priming current condenser of low 
capacity. This condenser is kept charged to a few hundred 
volts by a motor-generator which converts the alternating 
current of the supply into direct current. The contact 
breaker discharges the condenser through the neon tube, 
this discharge constituting the priming current. The 
motor of the motor-generator set is in parallel across the 
supply mains with the primary winding of a high-frequency 
transformer. From the secondary winding of this trans. 
former current at 15,000 volts after rectification by a pair 
of valves is taken to charge a powerful battery of con- 
densers. These condensers are in circuit with the neon 
tube and a spark gap. The resistance of this spark gap is 
adjusted to such a value that when it is added to the 
resistance of the neon tube the combined amount is too 
high to permit the battery of condensers to discharge. 
When however the priming current passes through the 
neon tube the resistance of that tube is reduced and the 
battery of condensers is enabled to discharge across the 
spark gap and through the tube. In this way the contact 
breaker has to deal only with the low-tension priming 
current, the high-tension illuminating current being 
confined to the other circuit. The illuminating current 
circuit has practically no self-induction and as a result the 
illuminating flash is of extremely short duration and of 
high intensity and follows the movement of the contact 
breaker without sensible time lag. 

In Fig. | the instrument is shown with an independent 
synchroniser or contact breaker. The synchroniser is to 
be seen on the stool to the right of the engraving and 
comprises a contact breaker driven by an electric motor 
the speed of which can be varied by means of a rheostat. 
A tacheometer is combined with the synchroniser to indi- 
cate the speed to which it is adjusted. In this form the 





he! ynpppr 





FiG. 3--PROPELLER BLADE AT 250 AND 2400 R.P.M. 


instrument is suitable for use in conjunction with machines 
running at a constant speed or for the study of phenomena 
of motion of regular periodic occurrence. It is readily 
possible to adjust the speed of the synchroniser in such a 
way that the gliny obtained creep backwards or for- 
wards thus permitting different phases of the motion to be 
progressively observed. If the machine under study is not 
of uniform speed or if the phenomenon is not of regular 
periodic occurrence the synchroniser can be driven directly 
by the machine in such a way that the light flashes at the 
appropriate instants required to produce stationary strobo- 
scopic vision. 

With the powerful illumination provided by the strobo- 
rama the photography of rapidly moving parts or rapidly 
occurring phenomena becomes readily possible. For 
single flash photographs an ordinary camera equipment 
can used. A special manipulating device is provided 
whereby the flash is produced immediately after the 
camera objective is uncovered. Alternatively the flash 
may be controlled by a light contact on the machine to 
enable photographs to be taken of phenomena of other 
than regular periodicity. In either case the exposure lasts 
about a millionth of asecond. It is possible to take several 
superimposed photographs on the one plate and hence to 
obtain directly comparable pictures of the magnitude of a 
phenomenon at different speeds. An example of this kind 
is given in Fig. 3 in which is shown the superimposition of 
two photographs, each of one millionth second exposure, 
of an air propeller blade one taken when the propeller 
was running at 250 r.p.m. and the other when its speed was 
2400 r.p.m. The flexing of the blade caused by the 
increase of speed is clearly visible and is capable of being 
measured from the photograph. 

As a further aid to the photographic recording of rapid 
motion a device has been developed which permits the 
stroborama to be operated in conjunction with a cine- 
matograph camera. After each exposure of a millionth 
of a second the synchroniser is automatically stepped on 
through a slight amount with the result that the film 
presents a slow motion picture of the phenomenon. In 
Fig. 4 views from a cinematograph film of this kind are 
shown. They represent the injection of fuel through a 
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heavy-oil engine nozzle into an experimental cylinder 
charged with air at a pressure of 30 kilos. per syuare centi- 
metre. These photographs were taken by Monsieur 
Clerget in the workshops of the French Aviation Services. 
The range of the investigation was extended by coupling 
» second projector through a relay to the first and using 
it to photograph a graduated disc on the fuel pump shaft. 
By that means it became possible to correlate the develop- 


25 tons, or three times more than the total weight of the 
complete 10-RB }-yard shovel. Although of such great 
size, the machine can be readily steered upon its tracks. 
The machine is electrically operated throughout, and in 
order to obtain the maximum economy with ease of opera- 
tion it is fitted with the Ward-Leonard system of electric 
control. The digging and slewing motions are driven by 
means of separate motors of 250 H.P. and 130 H.P. respec- 








FiG. 4—-PROGRESSIVE STAGES IN THE 


ment of the jet with the position of the fuel pump piston 
and to measure directly from the photographs the time 
taken by the jet to cover different distances. From the 
photographs reproduced in Fig. 4 it was deduced that the 
jet had a mean speed of 300 m. per second. 

It will, naturally, be realised that a slow motion record 
taken by means of the stroborama in the above-mentioned 
manner differs from the familiar slow-motion picture on a 
cinema screen in a fundamental respect. An ordinary 
cinema film is taken at the rate of about 24 exposures per 
second and is shown on the screen at the same rate. A 
‘slow motion ”’ film is taken at a rate of from 160 to 250 
exposures per second and is shown on the screen at the 
same rate as an ordinary film. Each successive view of the 
slow-motion film therefore represents an actual successive 
stage in the development of the action or motion photo- 
graphed. The cinematographic record given in the manner 
mentioned above by the stroborama presents a succession 
of views each one of which is taken from a separate cycle 
of the action or motion depicted. The method is therefore 
not applicable to the photographing cinematographically 
of a non-cyclical event. 

By means of an ultra rapid cinematographic attach- 
ment the stroborama can be used in a manner apparently 
analogous to that of the cinema slow-motion camera, 
With this attachment a succession of fifty exposures, each 
of one millionth of a second duration, can be made at any 
frequency up to, we are informed, as high a figure as 
10,000 per second. Shown at the standard rate of pro- 
jection such a film would last only two seconds on the 
screen but it would represent a magnification of time in the 
ratio of 4000 to 1. That ratio may be compared with the 
10 to 1 magnification of the slowest slow-motion cinema 
film. 








A Giant Excavator. 


THE accompanying photograph shows what is claimed 
to be the largest excavator built in this country with a 
caterpillar mounting. It was constructed specially by 
Ruston-Bucyrus, Ltd., of Lincoln, to the order of the 
Marston Valley Brick Company, to deal with an output of 
five to six million bricks per week. The excavator is 
shown upon the makers’ test ground, to which it travelled 
under its own power, after being completely erected in 
one of the large assembly bays. The boom is 85ft, long, 


INJECTION OF FUEL FROM A NOZZLE 


tively, which are supplied with current from separate 
generators direct coupled to a 375 H.P. motor. 








Pickling Plant for Steel Plates. 


At the Scunthorpe works of the Appleby Lron Company, 
Ltd., there has just been installed the up-to-date pickling 
plant illustrated in the accompanying engraving. The 
plant consists of a pickling machine, manufactured by 


PICKLING PLANT 


Taylor and Sons, Ltd., Briton Ferry. It comprises three 
vats, designed to deal with plates up to 12ft. long by 
3ft, 6in. wide; the maximum capacity the machine can 
deal with is 10 tons per hour. It is steam driven, and the 





to enable the machine to excavate to a depth of 55ft., and 


steam is supplied by waste-heat boilers at the open-hearth 
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5 CUBIC-YARD EXCAVATOR FOR BRICK COMPANY 


the bucket is of 5 cubic yards capacity, which means that 
one bucketful of clay will make approximately 1500 
bricks. The great size of the machine, a dragline, is 
readily appreciated by comparison with the smallest 
machine manufactured by Ruston-Bucyrus, Ltd., the 
10-RB, with } cubic yard bucket, which is shown in front 
of it. The caterpillar tracks are over 26ft. long, Sft. wide, 
and about 7ft. high. The track belts alone weigh about 
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furnace shop. The exhaust steam from the machine is 
utilised for heating the contents of the vats. The machine 
pickles, washes, and dries plates, and immediately after 
this treatment they are passed through an oil-spraying 
machine, which distributes an even film of oil over both 
surfaces. As a result of the installation of this plant, the 
Appleby Iron Company, Ltd., is now able to offer plates 





of exceptionally good surface. Large quantities of the 








plates treated by this pickling plant will, it is expected, 
be used for the fabrication of automobile and heavy- 
vehicle chassis frames. 








A Magazine Frame Hacksaw. 


THe hacksaw illustrated herewith, known as the 
“ Eclipse 30 M,”’ is made by James Neill and Co., Ltd., of 
Sheffield, and has just been placed on the market. It is 
distinguished by the fact that within its frame there is 
provided a magazine in which five spare 10in. blades are 











“Tie Enoweee” 


MAGAZINE FRAME HACKSAW 


carried. Another notable feature is the absence of a pro- 
jecting handle and its replacement by a metal grip fixed 
to the rear end of the frame. These features make the saw 
particularly well adapted for use by mechanics and others 
working away from their headquarters. The absence cf a 
projecting handle allows the saw to be packed comfortably 
in the workman’s tool kit, while the spare blades in the 
magazine permit him to select a grade suitable to any 
given job. The blades provided are two with eighteen 
teeth per inch for mild steel and general work, two with 








FOR STEEL PLATES 


twenty-two teeth for hard steel and brass, and two with 
thirty-two teeth for tubes and sheets. In practical use 
we find that the absence of a handle is advantageous 
rather than otherwise and gives the saw when in action a 
well-balanced feeling. The frame is made of flattened 
tubing and is in two parts, the front portion being formed 
with a spigot which fits within the rear portion. When the 
tensioning nut is released and the blade in position is 
removed the two parts of the frame can be easily pulled 
apart to reveal the spare blades in the magazine. When 
the saw is re-assembled the tensioning of the blade makes 
the frame quite rigid. The tensioning screw and the 
attachment piece at the other end of the frame cannot 
drop out of the tubular body when the blade is removed, 
but they can be readily turned through 90 deg. for cutting 
at right angles to the plane of the frame. The saw measures 
142in. overall by 4in. high. 








Tyneside Electrified Railways. 


AN extensive scheme of modernisation is being carried 
out by the London and North-Eastern Railway in the 
Tyneside electrified area, where electric working was intro- 
duced in 1904. The gradual increase in the weight of trains 
resulted in a severe voltage drop on certain sections of the 
distribution system with ill effect on the speed and light - 
ing of trains. To counteract this the company has built 
two new sub-stations, at Earsdon Grange and Gosforth 
East, which are remotely controlled from two of the 
original sub-stations, so that no additional operating staff 
is required. 

At times of light load the new sub-stations are shut down 
entirely, but can be started up and put on load in about a 
minute. Under the comprehensive scheme for standard- 
isation of the frequency of electric supplies in this area all 
the original rotary converters and transformers are being 
replaced by up-to-date machinery. In addition, voltage 
drop and losses of power are being reduced by replacement 
of conductor rails in certain places. A 50 per cent. larger 
section, with fittings to conform with modern standards, 
has already helped towards faster speeds on the heavy 
gradients near Jesmond and Backworth. Other portions 
of the line where traffic is heavy will be similarly treated 
in due course. 

Other new operating facilities have arisen from altera- 
tion to the tracks of the North Shields tunnel, and the 
institution of either-way working between the Central and 
Manors stations. A new station has been built at West 
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Monkseaton to serve a rapidly growing residential area. 
Some lengths of track circuiting are being introduced in 
conjunction with other signal improvements calculated 
to increase the capacity of the lines. 

A large proportion of the electric rolling stock is to be 
replaced. The remainder will have new electrical equip- 
ment and electro-pneumatic brakes and will be generally 
reconditioned. The new stock will consist of forty-four 
twin motor-trailer units and three motor vans. One 
existing van will be re-equipped electrically and fitted for 
working with either electro-pneumatic or vacuum-braked 
stock ; thirty-five existing motor and trailer coaches will 
have new electrical and brake equipments, and will be 
reconstituted as eight four-coach units with three double- 
driving vehicles for special purposes ; and the six-coach 
trailer set of compartment stock will be modified for 
electro-pneumatic brake operation. 

The new vehicles will be of steel, of the open or saloon 
type, with sliding doors at each end and bucket seats. The 
internal and external finish will resemble closely that used 
for the new “tourist”’ trains on the L.N.E.R., and 
decoration, ventilation, lighting, and heating will incor- 
porate the latest designs and materials. 

Full advantage will be taken of the recent developments 
in the design of traction motors and control gear to 
provide equipment that will give acceleration and speeds 
to compare favourably with those obtaining on any sub- 
urban service in the country. 








Ironclad Switches with Fuses. 





In designing a new range of 200-ampére switch with 
fuses, the General Electric Company, of Magnet House, 
W.C.2, has aimed at eliminating the difficulty associated 
with connecting up the larger sizes with heavy cables, 
especially in places in which head room is limited and 
insufficient for switches designed on conventional lines. 








IRONCLAD SWITCH AND FUSES 


The new switches with fuses, as shown in the first illus- 
tration, comply in all respects with the Home Office regu- 
lations and are made in double or triple-pole form, the 
latter also being available with a multiple contact detach- 
able neutral link. The switch blades and fuses are mounted 
side by side, thus giving considerable saving in height as 
compared with the normal vertical arrangement. 

As shown in the diagrams, detachable copper strips are 
provided for connecting the switch contacts to the fuses. 
Normally the switches are supplied with the upper switch 
contacts joined to the lower fuse contacts (as shown at A) 
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SWITCH CONNECTIONS 


for use where the mains enter at the bottom and leave at 
the top of the case ; but, as indicated at B, the connecting 
straps can easily be reversed so as to make the switch fuse 
suitable for use in places in which the mains enter at the 
top and leave at the bottom of the switch. It may also 
be desirable, in some situations, for the mains to enter and 
leave at the same end of the case, and, as shown at C and D, 
the switch can easily be made to meet this requirement by 
removing the connecting straps and by inserting U-shaped 
connections in either the top or bottom switch fuse 
terminels. In all cases the blades are dead when the 
switch is in the “ off ” position. 

Complete access to the terminals for wiring and changing 
the connections is obtained by removing the insulating 
fuse barriers, which are secured by milled nuts. By 


removing a nut on the left side of the case the complete 
switch blade assembly can be withdrawn. 

The case is composed of cast iron and steel plate, the 
weight being reduced by steel plate inserts in the cast 
iron frame of the lid. The end plates are detachable and 
are stocked undrilled, but cable boxes, glands, &c. can be 
fitted when required. 








Canadian Engineering News. 
(By our Canadian Correspondent.) 
New Dam on Trent Canal. 


REPLACING the last of the old timber and stone 
dams that formerly studded the Trent, a new structure of 
concrete reinforced with steel has been completed at 
Lock 22, about one mile above Nassau, Ontario. It con- 
sists of concrete foundation, on which are built two abut- 
ments and nine piers, carried across approximately 240ft. 
of river at that point. Between the piers and abutments 
there are nine sluices for controlling the flow of the river 
and one sluice to handle logs that may be brought down 
as a drive. Over these piers and abutments there is a 
concrete slab or platform, 20ft. wide, running the whole 
length of the dam. 





Tidal Power Plan Revived. 


Canadian and United States engineering and 
financial experts are to collaborate in determining the 
practical and economical possibilities of the Passama- 
quoddy tidal development project, which was mooted 
some years ago, when the Dexter P. Cooper Company was 
active in forwarding the idea. The plan, international in 
its character and scope, as the area in which the proposed 
development would take place is right on the New Bruns- 
wick-Maine boundary, would generate, according to the 
estimate of its sponsor, at least 139,000 kW, with a 
maximum production of 264,000. The plan carried with 
it proposals for the construction of factories and the 
electrification of a considerable area. 


Hydrogen Peroxide Plant. 


Construction of the first hydrogen peroxide 
plant in Canada has been begun at Shawinigan Falls, 
Quebec, as an extension to the factory where Canadian 
Industries, Ltd., manufactures cellophane, under contract 
with the Du Pont Cellophane Company, Inc. The work 
is being carried out by Fraser Brace, Ltd., who were 
responsible for the erection of the rest of the factory. The 
cost is estimated to be around 250,000 dollars. 


Nickel Exports Growing 


Exports of nickel from Canada in the first half 
of 1934 were nearly twice as great as those for the corre- 
sponding period of last year. Exports this year totalled 
620,794 cwt., valued at 16,199,044 dollars, as compared 
with 334,513 ewt., valued at 8,464,621 dollars in the first 
half of last year. Of this total, 256,582 cwt. were in 
nickel ore, 39,444cwt. were in nickel oxide, and 
324,768 cwt. were in fine nickel. The United States was 
Canada’s best customer, taking nickel in all forms to the 
value of 6,987,640 dollars; Great Britain being second 
with 5,076,913 dollars. The Netherlands took third place 
with 2,346,283 dollars, and Norway fourth place with 
983,151 dollars. Much of the exports to the United States, 
Great Britain, and Norway were in ores and oxides. 


Carbon Black. 


Substantial progress has been made in Canadian 
researches to determine the possibility of manufacturing 
carbon black from the Turner Valley gas. A process has 
been developed from which much higher yields have been 
obtained than from any existing plants in the United 
States. A quality of black, especially for use in rubber 
manufacture, is being examined with hopeful results. 








SIXTY YEARS AGO. 





A VERY disastrous collision, in circumstances “ almost 
without a parallel in this country,’’ occurred on the Great 
Eastern Railway at Thorpe near Norwich on the night 
of Thursday September 11th 1874. We extract the follow- 
ing particulars of it and its cause from our issues of 
September 18th and 25th and October 23rd of that year. 
On a short stretch of single line a down express train from 
London to Yarmouth travelling, it was subsequently 
estimated, at about 25 miles an hour encountered head-on 
an up mail train from Yarmouth to Lgndon travelling at 
35 miles an hour. Both drivers and both firemen and 
eighteen passengers lost their lives immediately while 
some sixty passengers suffered serious injury. The 
accident occurred on a curve which was such that the two 
drivers even if the night had not been very dark could not 
have seen one another until their trains were about 320 
yards apart. The brakes fitted to the trains were not of 
the Westinghouse type and were incapable of pulling either 
train up in less than 500 yards. Thirteen vehicles were 
destroyed in the collision but the two engines, one weigh- 
ing 26 tons and the other 30 tons and both of the tender 
type, suffered comparatively little injury. The chimneys 
and smoke-boxes were destroyed and the smoke-box 
tube plates laid bare, the cylinders were driven back and 
the framing bent out and twisted. Nevertheless the 
boilers escaped serious damage and did not explode. 
There was, we believed, no recorded instance of a collision 
on an English railway resulting in the explosion of the 
locomotive boiler. As for the cause of the Norwich 
accident it was plain from the first that it lay in a pure 
blunder on the part of a railway official. The two trains 
had been permitted to start from opposite ends of a 6-mile 
length of single line as the result of an error on the part 
of the telegraph clerk and inspector at Thorpe. On other 
sections of the Great Eastern Railway the staff system 





was extensively employed for the working of single lines 





but on the section at Thorpe for some reason which was not 
stated in our columns that system was not used, the trains 
instead being despatched on the receipt of telegraph 
messages. A feature of the arrangement to which we 
took very strong objection was the fact that the telegraph 
office at Thorpe was not confined solely to railway busi- 
ness but was open to the public for private messages. 
The office had been built with that object expressly in 
view. Its entrance was at the -back of the station on the 
approach road. An aperture below a window was the 
only means of communication which it had with the station 
platform. In this way the superior officers of the railway 
were hindered from supervising the telegraph clerk’s 
work while the public could gain free access to him and 
distract his attention by conversation or the dispatch of 
private messages. All the elements for a disaster such as 
that which did occur were therefore present and we laid 
prime blame for the accident on those who planned and 
perpetuated the system. We contended that had the 
well-tried staff system been in use the accident could not 
have occurred and that with that system it was possible 
to work a single line actually with far greater safety than 
a double line. If it were objected that the use of staffs 
involved the necessity of running alternate trains in 
opposite directions it could, we said, be replied that the 
split-staff system overcame that difficulty and had been 
proved to be as safe as the original staff system. Under 
the split-staff method of working the staff is in two parts 
either of which when handed to the driver is his token to 
proceed but neither of which may be handed over for the 
return trip unless the stationmaster at the far end has 
both parts in his possession. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Peter BrotTHEeRHOOD, Ltd., Peterborough, announce that 
amongst recent contracts secured by them are air compressors 
for the Cunarder, ‘* No. 534,” and four *‘ Brotherhood-Ricardo ” 
high-speed oil generating sets of 400 B.H.P. and 350 B.H.P. for 
the British Admiralty. 

ALFRED HERBERT, Ltd., have been instructed to supply 
fifteen large Atritor units for extensions at the Hams Hall 
Power Station. They will increase the total number of forty 
Atritors having a combined pulverising capacity of 180 tons of 
coal per hour, making the plant the largest single installation 
of unit pulverisers in the world. 


J. Browetr-Linpitey (1931), Ltd. Letchworth, Herts., 
have in hand a new motor-driven air compressor for the Pare] 
Works of the Bombay, Baroda and Central Indian Railway 
Company. The compressor has an output of 51,000 cubic feet 
of free air per hour at 1101b. per square inch. The electrical 
equipment is being supplied by Laurence Scott and Electro- 
motors, Ltd., of Norwich. The whole of the plant is to the 
specification of Messrs. Rendel, Palmer and Tritton. 


Tue Enetish ELectric Company has recently received, 
amongst others, orders for a complete generating station for 
the Admiralty comprising three 1500 H.P. oil engines, each 
direct-coupled to a 1000 kW generator, and, also for the 
Admiralty, an order for two 400 H.P. oil engines, each direct- 
coupled to a 270 kW generator, together with transformers, 
switchgear, control panels, and all accessories for a complete 
power station. The War Office hag ordered from the company 
one 750 H.P. engine, coupled to a 500 kW alternator, together 
with all accessories. 

HorsELEY BripGe ANp Tuomas PiaGort, Ltd., who recently 
completed a two million c.f. waterless holder (Klonne Patents) 
for the storage of blast-furnace gas at the Port Talbot works of 
The British (Guest Keen Baldwins) Iron and Steel Company, 
Ltd., have just received a repeat order for the company’s new 
steel works at Cardiff. The present contract comprises two 
waterless holders, one of three million cubic feet capacity for 
the storage of blast-furnace gas, and one of one million cubic 
feet capacity for coke-oven gas. Each holder will be equipped 
with an internal electric lift, and an external lift will be erected 
between the two holders with connections to the galleries of each. 








LAUNCHES AND TRIAL TRIPS. 


MERKLAND, single-screw steamer; built by Barclay, Curle 
and Co., Ltd., to the order of the Leith Hull and Hamburg 
Steam Packet Company, Ltd.; dimensions, 260ft. by 40ft. by 
18ft. 6in. Engines, triple expansion, l5in. 25in., 4lin., and 
33in. stroke ; constructed by the builders ; trial trip, September 
11th. 

Hat Li, steamship; built by Swan, Hunter and Wigham 
Richardson, Ltd.; to the order of the Chinese Government 
Purchasing Commission for the China Merchants’ Steam Navi- 
gation Company; dimensions, 343ft. by 47ft. 3in.; to carry 
passengers and cargo. Engines, triple-expansion, pressure 
200 lb. per square inch ; constructed by the builders ; launch, 
September 12th, 1934. 

Fiy1nG Faucon, single-screw tug; built by A. and J. Inglis, 
Ltd., to the order of the Clyde Shipping Company, Ltd.; dimen- 
sions, 110ft. by 27ft. 6in. by 14ft. 3in. Engines, triple-expansion; 
constructed by D. and W. Henderson and Co., Ltd.; trial trip, 
September 14th. 








CHLORINATED RussealfiWe are informed by Imperial 
Chemical Industries, Ltd., that the correct formula for ‘ Allo- 
prene,” chlorinated rubber, the properties of which were 
described in our issue of September 7th, is Cy9H,3Cl7, and not, 
as originally reported to us, C,9H,3Cl,7. 

Smatyi Steam TurBiNes.—We are informed by the Mirrlees 
Watson Company, Ltd., that the titles appearing beneath the 
illustrations of the company’s small steam turbines in our issue 
of September 14th are not quite correct. The first illustration 
shows a small radial flow vertical spindle turbine driving a 
centrifugal pump. The second represents a radial flow and not 
an axial flow turbine, as stated. There is no pump in this case. 


British INpustTRizs Fair.—Britannia will soon be ruling 
the poster boards from Arabia to the U.S.A. and Norway to 
Brazil. Printed in nine languages, more than 8000 posters 
inviting buyers to the 1935 British Industries Fair have been 
shipped abroad by the Department of Overseas Trade for display 
in forty-five different countries. The Engineering and Hard- 
ware Section of the Fair will be held in Birmingham from 
May 20th to 31st. 
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Evolution of the Arcronograph.* 
By BELA RONAY.t+ 


ELxecTRIO are welding is rapidly assuming a position of 
paramount importance in naval construction, due to the 
demand for lighter weights and increased strength of 
joints. Naval authorities are not in the habit of accepting 
new methods of construction until they have been proven 
satisfactory by the test of service to the point where they 
can meet fully the rigid requirements of the Navy. Owing 
to the fact that the Bureau of Engineering of the Navy 
Department is primarily-concerned with high efficiency 
and absolutely trustworthy welds, as applied to pressure 
vessels, their interest was turned towards the fundamentals 
of welding, for even casual study made it evident that the 
quality of the electrode used was of utmost importance 
in affecting the quality of the resultant weld ; considering, 
of course, the quality of the weld metal itself, as well as 
its fusion to the base metal, and finally the thermal effect 
of the weld metal on the base metal. Hence, an investiga- 
tion was authorised in July, 1931, at the U.S. Naval 
Engineering Experiment Station, Annapolis, Maryland, 
which was to result in data from which specifications could 
be written that would ensure the kind of welds necessary 
for naval use. A new welding laboratory was estab- 
lished there. 

The leading welding electrode manufacturers of the 
country enthusiastically co-operated by furnishing, free 
of charge, generous samples of their best welding wire 
to the station. 

The investigation started, not with the idea of deter- 
mining which of the various electrodes submitted was the 
best, but rather what factors in an electrode made it 
superior to some other electrode. In other words, the 
object of the investigation became the determination of 
the governing factors of electrode performance. 

Since, in electric arc welding, the means of deposition 
is the are itself, it was considered logical to study the 
behaviour of the electrodes while under the influence of 
the arc, i.e. at the point of fusion, transfer, and resolidifica- 
tion. The investigators found their first cue in oscillo- 
grams obtained during the deposition of several types of 
electrodes. A study of such oscillograms, together with 
a study of ultra-high speed photographs of the arc, 
obtained by them and others, tended to strengthen the 
belief that the manner of transit of the metal through the 
arc must be a prime factor in the performance of any 
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FIG. 1—BARE ELECTRODE OSCILLOGRAMS 


electrode. Fig. 1 shows three typical bare electrode 
oscillograms. 

The next step in investigating this angle of electrode 
performance led to a “decelerated drop testing.’’ This 
method employed a graphite plate instead of base metal. 
Since the graphite plate did not melt at the temperatures 
developed by the electric arc, it was permissible to cut down 
the power input that would normally be necessary to melt 
the base metal preparatory to reception of the melted 
electrode metal. Thus an electrode could be deposited with 
a current density of one half to five-eighths of its normal 
requirement. Thus the deposition was slowed down and 
the investigator could, at ease, observe the metal at the 
tip of the electrode. What was seen is this :- 


BARE OR WASH-COATED ELECTRODES. 


Upon establishment of the flaming arc, the tip of the 
electrode begins to liquefy, a drop forms ; then when the 
drop reaches a certain volume, it begins to whirl around, 
necking away from the tip of the electrode and simul- 
taneously assuming the shape of a pear. When the neck 
has grown long enough to permit the base of the pear to 
touch the graphite plate, the arc extinguishes momentarily 
and then the drop (the stem of the pear) breaks away 
from the electrode. Immediately the are is re-established 
and a new drop commences to form. 


HEAVILY COVERED ELECTRODES. 


The essential difference between the behaviour of heavily 
covered electrodes and of bare or coated electrodes is that 
with the former one cannot readily observe the formation 
of the drop, as it takes place within the covering, which, 
while consuming itself during the formation period, does 
so at a considerably slower rate than does the electrode 
itself. The presence of the drop or globule does not become 
evident until the completion of its formation, when it is 
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shot through the are at a high velocity, without extin- 
guishing the arc entirely ; however, a decided flickering 
or lowering of the intensity of the arc occurs at this point. 

Repeated deposition of electrodes, previously selected 
and tested for uniformity of composition and heat treat- 
ment by magnetic analysis yielded the following in- 
formation :— 


Under identical current conditions, the lower the 
carbon content of an electrode (regardless of its surface 
finish), the larger is the volume of the individual drop. 

Analysing the corresponding graphic charts of each 
deposit as recorded by a strip chart ammeter, it became 
also evident that in the case of bare and coated electrodes, 
the longer the formation period, the larger is the volume of 
the individual drop and the longer is the whirling, low- 
potential period. 

Covering the electrode with a more or less heavy 
refractory sleeve or coat does not change its basic 
behaviour. The volume of the individual drop remains 
proportional to the carbon content of the metal core, but 
the whirling period may be comparatively reduced or 
almost eliminated, depending upon the efficacy of the 
covering. (In the above statements, referring to the 
carbon content, it is assumed that the manganese and 
other ingredients are present in the normal proportion for 
good grade welding electrodes.) 

The procedure of drop test depositing above described, 
although a relatively simple process, requires a great deal 
of skill and close attention to details to create and main- 
tain exactly similar are and current conditions from drop 
to drop and from electrode to electrode. In order to arrive 
at sound conclusions concerning a given type and size 
electrode, the procedure of drop testing has to be carried 
through repeatedly, discarding all experiments and 
departures from standard, until the operator is thoroughly 
familiar with handling the type of electrode under test. 

At the start of the investigation there was no auto- 
matic apparatus suitable for this kind of work (recording 
test results graphically and chronologically), and much 
time and effort was wasted in eliminating erratic results 
which crept in from time to time, due to unavoidable 
human irregularities. 

However, such instruments have now been developed 
and assisted greatly in the final solution of the problem. 
They will be explained and described at the end of this 
article. 


The summation of these tests is shown by Figs. 2 and 3. 
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They refer to jin. diameter electrodes. The charts show 
that the basic influence of the heavy covering through all 
carbon ranges is the increasing volume of the individual 
drop. These charts, however, do not show the time ratio 
between the formation periods and the whirling (transfer) 
periods which correspond to the individual drops. These 
periods are discernible during the drop deposition and are 
capable of evaluation by studying the ammeter records. 
It was of great importance to know whether or not the 
same time relationship is maintained between formation 
(high potential) periods and whirling deposition (reduced 
potential) periods during actual welding as were found to 
exist during drop deposition. 

The oscillograms that automatically suggested the 
trend of the investigation seemed to confirm the belief 
that the drop deposition is portraying the time behaviour 
during actual welding, except that the actual frequency of 
the whole cycle of drop deposition changes in proportion 
to the increased power input. 

To the investigators, the charts obtained by recording 
the results of drop deposition tests had a definite meaning 
in terms of electrode performance. This was later proven 
to be a fact. Analysing a typical ammeter record of a 
bare wire electrode drop deposition (Fig. 4), the following 
interpretation is given. During the formation period there 
exists pure electric arc of relatively high, constant potential 
with a corresponding low current density. During the 
whirling (transfer) period the potential decreases while 
the current density increases until the instant of short 
circuit when the elongated drop makes contact with the 
base metal, while still adhering by its neck to the electrode. 
Then there exists a minimum potentia] and a maximum 
current density. According to the oscillograms these 
events occur during actual welding exactly as here 
described, and they have been actually observed by means 
of the stroboscope. Of course, during actual welding the 
duration in time of each period is greatly shortened, due 
to the manifold increase in frequency of the drops; 
however, each phase still exists and the meaning of this 
existence is as follows :— 

The formation period is the period of maximum power 
input ; calculating from an aetual oscillogram of a bare 
metal weld, it appears at 18-volt potential and 140 
ampéres, to be 2520 watts during approximately six-tenths 
of the existence of a single drop (the formation period). 
During the remainder of its existence—that is, for four- 
tenths of the time—the potential is 2 volts and the current 


one-seventh of the power input prevailing during the 
formation period. 

Using the same analysis of a covered electrode of the 
same core diameter and chemical composition as the first 
one, the following values are obtained: The duration of 
the formation period extends over nine-tenths of the 
existence of a single drop, during which time the potential 
is 35 volts, the current 120 ampéres, and the power input 
4200 watts. During the short circuit period, lasting but 
one-tenth of the time, the potential sank to 5 volts, the 
current rose to 200 ampéres, and the power input was 
1000 watts, or 1/4-2 of what the power was during the 
formation period. 

The above data were sufficient basis for a series of test 
welds, using a large variety of electrodes ranging from 
0-03 carbon to 0-18 carbon. (An excerpt of these tests 
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Fic. 4—ANALYSIS 


is tabulated below). Upon computation of the results, the 
investigators felt that the following deductions were fully 
justified :— 

The longer the formation period, the greater is the 
volume of preheated base metal, assuring good fusion. 
The smaller the volume of the individual drops, the 
better is the ratio between it and the base metal melted 
during the formation period of each individual drop. 

(The ratio between the volume of @ single drop and the 
volume of base metal melted is called the penetration ratio.) 
The penetration ratio improves with increasing carbon 
content, regardless of the surface finish of the electrode. 
Yet from practical considerations, the higher carbon ranges 
(0-14 to 0-18) have not been found suitable for all purposes 
of welding. 

Having thus established certain facts that govern the 
performance of an electrode, it was next desirable to develop 
a practical method for evaluating electrode performance 
without the use of such costly and delicate instruments as 
oscillographs and stroboscopes ; in other words, to progress 
from the laboratory to the test floor. The galvanometer 
of an oscillograph is capable of responding to the altera- 
tions of potential, and can record these alterations in- 
directly by means of photographic films, but the value 
of the time ratio has to be calculated from the record, 
using the time curve as the basis of the calculation. More- 
over, the record is on an expensive film, the time required 
for development making it even more costly, thus eliminat- 
ing the oscillograph as a commercial instrument. A prac- 
tical instrument, suitable for the evaluation of electrode 
performance has to conform to the following requirements : 
(a) It must be able to differentiate between high voltage 
and low voltage periods occurring during the existence of 
each individual drop leaving the tip of the electrode. 

(6) It must be able to integrate and record the time 
ratio between the above-named periods, and furnish a true 
chartered record of the performance. 

An electrical relay that would respond to the high voltage 
period of the arc, but would remain open during the 
low voltage period appeared to meet these conditions. 
Owing to the frequency of deposition of these drops, 
mechanical relays seemed out of the question, as their 
inherent inertia is bound to be too great to permit such 
rapid response. 

Attention was next turned to the vacuum tube, which 
is practically devoid of inertia. The result was :— 


THE ARCRONOGRAPH. 

The arcronograph circuit, schematically presented in 
Fig. 5, has been evolved with the co-operation of Professor 
G. G. Robinson and Assistant Professor G. Robert Giet, 
of the U.S. Naval Post-graduate School. 

The arcronograph is an electrical instrument that auto- 
matically integrates and graphically records the time ratio 
of the voltage variations of the arc as the successive drops 
are deposited, thus giving a true record of the electrode 
performance, and hence of the resulting weld. Its opera- 
tion is as follows :— 

The filament of the vacuum tube is connected through 
suitable split resistors to a source of constant potential 
direct current. The plate of the tube is connected in 
series with a D’Arsonval element recording meter to the 
positive side of the above-mentioned constant potential, 
without the use of resistances if the potential of the source 
is within the range of the tube used. The grid of the tube 
is connected through a suitable grip leak resistor to the 
positive terminal of the welding generator. The negative 








ment Station. 





is 180 ampéres, giving an input of 360 watts, 7.e., exactly 





terminal of the welding generator is connected to the 
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negative terminal of the constant potential source already 
referred to. 

The vacuum tube acts as a high speed relay when con- 
nected thus :—When the grid of the vacuum tube has 
little or no charge impressed upon it (¢.e., when the 
potential across the welding generator terminals is low 
or zero), then there is little or no flow of electrons between 
the plate and the filament, and the indicator of the 
D’Arsonval element will read zero. When, however, the 
grid of the vacuum tube is positively charged by a high 
voltage across the terminals of the welding generator, 
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Norte 2.—Series I weld tests did not give uniform results. 


gave uniform results except where noted by “‘ Max.” after the figures. 


otherwise noted. 


which is practically that across the arc, then there is a 
plate output, the value of which may be set by changing 
the grid bias through manipulation of the filament resist- 
ance. Having created the correct grid bias condition, the 
plate output is regulated to rise to sufficient volume to 
cause a full swing of the indicator of the D’Arsonval 
element metering instrument whenever the voltage across 
the welding generator terminals reaches a maximum 
for a given electrode. During the low potential periods 
the grid is not energised positively enough to permit any 
plate output; consequently, the pointer of the meter 
seeks to regain the zero position. This pointer, however, 
has a certain small inertia of its own, which prevents it 
from following the rapid alterations of the welding generator 
voltage—it cannot make full swings in synchronism with 
the frequency of high and low potential changes of the 
are during welding. Consequently, it assumes a position 
which is the mathematical mean of the time relationship 
of the high and low potential periods of the arc. If the 
strip charge upon which the recording pen of the pointer 
rests is divided into one hundred parts, then a record of 
sixiy appearing upon the chart means that for 60 per cent. 
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Fic. 5—ARCRONOGRAPH CIRCUIT 


of the time elements during welding the pointer tended 
to swing out fully to the right or the 100 per cent. mark 
(indicating maximum voltage) and during 40 per cent. of 
the time elements it tended to return to zero (marking low 
or zero potential). 

The arcronographs built for practical work embody the 
simple circuit and principles given above, but, in addition, 
are equipped with auxiliary circuits permitting of full 
automatic operation, starting whenever welding starts, 
stopping when welding stops, capable of use with either 
A.C. or D.C. constant potential sources, &c. 

The interpretation of the arcronograph records is 
quite simple in its main features—each type of electrode 
has ‘a definite optimum time ratio for best performance. 
From the chemical composition of the core metal and the 
covering, this optimum time ratio may be quickly ascer- 
tained. For a bar electrode of 0-10 per cent. carbon, the 
time ratio for best work is about 56 on the arcronograpb. 
Hence, if an arcronograph chart of a weld made with a 
bare wire 0-10 carbon electrode shows no marked diverg- 
ence from this time ratio of 56—say, the entire record lies 
between 50 and 61 on the chart—one may rest assured 
that the resulting weld is as good as can be accomplished 
with a bare electrode of that composition. In-the same 
way, wash or sul-coated electrodes will usually have an 
optimum time ratio or arcronograph rating somewhere 
between 60 and 75, and the heavily covered electrodes 
usually should fall between 85 and 95 on the arcronograph. 
Too short an arc will cause a shifting of the record towards 
the left on the chart, and too long an arc moves the track 
to the right. An unsteady arc is easily apparent, as are 
impurities in the electrode or faulty technique on the part 
of the operator. 

It is entirely possible, from the arcronograph records 
alone of all the beads making up a complete weld (given 
the characteristics of the electrodes used), to make a 
reliable prediction of the soundness of the weld, and even 
of the physical characteristics of the weld metal and its 
fusion with the base metal. On the other hand, the exist- 


ence of defects may be detected the instant they occur, 
thus saving the 


lost time and labour incident to 


per cent. 


0-11 85 
0-11 | 90 »» 
0: | 


completing a weld, and then by X-ograph discovering 
such defects and laboriously chipping out sound weld 
metal down to the defect and rewelding the whole. It is 
confidently predicted that in the near future no weld of 
any importance will be made without arcronographs of 
every bead therein, with the ensuring knowledge of the 
soundness of the weld, without recourse to expensive, and 
in some cases impossible X-ographs. 

The arcronograph also serves as a quick and accurate 
means of classifying welders according to their ability, of 
training welders by immediate graphic representation 





Cc, Arcronograph 
rating, 
per cent. 
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Note 1.—Series 1 weld tests gave uniform results. Ultimate strength values given are the average of six specimens. 
Series IT tests made with electrodes grouped, by magnetic analysis, 


All values represent the average of six specimens unless 


of their faults, and of grading electrodes as to homo- 
geneity and uniformity of structure of the core and the 
efficacy and uniformity of the covering matrix. 








The Collection and Distribution of 
Gas in Bulk.* 
By C. H. LANDER anpb E. W. SMITH. 


THE great interest aroused during recent years in the 
distribution of electricity to the whole country by means 
of the grid system has naturally suggested to the public 
whether other commodities, notably water or gas, may 
not be dealt with in a similar manner. 

Electricity and gas distribution are allied, in that both 
are methods of distributing energy which in this country 
is mainly derived from our coal resources. Different 
factors, however, govern their economic distribution. 
The generation of electricity gives rise to no by-products. 
In addition, electrical energy may be transmitted econo- 
mically over longer distances. On the other hand, in the 
case of gas distribution actual matter—whether in the 
form of gas, coke, or tar—has to be distributed to the 
centre of utilisation, and the question arises whether it is 
better to transport it in the form of trucks of coal to the 
consuming centre and to treat it there, or whether it will 
be cheaper to generate gas in some district centre and then 
to pipe the gas to local centres of distribution. In some 
districts, however, a special factor has to be taken into 
account, inasmuch as large quantities of coal are carbonised 
to make coke for use in the metallurgical industries. In 
these cases gas is a by-product. Some of the gas may be 
consumed for industrial purposes on the spot, but there is 
still a large surplus which in some cases is simply burnt 
to waste. In districts not too far from such centres it 
pays to pipe coke oven gas over moderate distances for 
distribution for domestic and industrial purposes. 

It may not be realised to what extent the gas industry 
is making use of surplus coke oven gas to-day. No less 
than thirty-four gas undertakings are receiving part or 
all of the gas they sell from coke oven plants and twenty 
of these undertakings receive the whole of their require- 
ments from coke ovens. The total quantity of gas bought 
from coke oven plants amounts at the present time to 
upwards of 15,000 million cubic feet per annum, which is 
more than one-half that distributed by the well-known 
Ruhr gas grid scheme. 

Three large gas distribution schemes are at present 
operating in this country. The first is the Gas Light and 
Coke Company’s distribution scheme, which covers over 
500 square miles and supplies nearly 14 million consumers. 
The total annual sales of gas amount to nearly 20 per cent. 
of the total gas produced in Great Britain. The second is 
the Sheffield gas grid, which may be regarded as an out- 
come of the Area Gas Supply Committee’s report. Six 
coke oven plants feed into a general network of mains. In 
the near future the iron and steel industry in the Sheffield 
area will have available an ample supply of coke oven 
gas at reasonable prices. The third notable distribution 
scheme is that of the Birmingham Gas Department’s 
high-pressure syStem which extends over 29 miles and 
distributes about 650 million cubic feet of gas per annum. 

The factors which influence the decision to close a 
manufacturing station and substitute a supply of gas from 
another are many and varied. The cost of gas transmission 
as well as the cost of gas production must be taken into 
consideration. Also the extra cost of coke transport from 
the new point of production must be remembered. It 
can be shown that important economies in cost of gas 
manufacture when distribution is taken into account 
cannot be expected by concentration of manufacture at a 
few super-gas stations. Rather, it is indicated that 
centralisation of manufacture in efficiently operated, 
medium-sized stations, situated probably of the order of 
20 miles apart, is as far as this procedure can be carried 
economically. 

* British Association for the Advancement of Science.— 








Summary. 





Whilst recognising that there are many factors to be 
taken into account, the authors call attention to three 
districts as being suitable for development along the lines 
of further co-ordination of manufacture and distribution 
of gas. The first is the London area, which is defined as 
being bound by Bishop’s Stortford in the north anc 
Reigate in the south, and running from the mouth of the 
Thames in the east to Ascot in the west. This covers 
thirty-five statutory areas supplying a population of 
84 million people. Mention has already been made of the 
centralisation which has already taken place on the north 
bank of the river (by the Gas Light and Coke Company), 
but it is felt that this has not reached its logical conclusion. 
The second area is that of the Birmingham district. In 
the district within 20 miles of Birmingham there are 
eleven separate gas undertakings with a population 
approaching two million. The eleven undertakings could 
be linked up by a grid having a total length of about 
37 miles. Gas manufacture could be centralised in the 
Wolverhampton and Birmingham areas. The third 
suggested area is the Lancashire area, lying between 
Preston and Colne in the north and between Liverpool and 
Stalybridge in the south, and from the eastern county 
boundary to the sea coast. This area includes a population 
of over 4} million and has fifty-three statutory gas 
authorities of which thirty-six are municipally owned. 

There is a disposition for some to believe that gas will 
ultimately be displaced by electricity. It is the view of 
the authors that, looking at the heat requirements of the 
country broadly, there 1s no evidence that this is likely 
to be so. Each source of energy has its place and the one 
is always complementary to the other. 

There are many directions in which gas can be applied 
where to-day it is a luxury. The extent to which the price 
of gas can be reduced will largely control the rate at which 
it changes from a luxury to a necessity. The price of gas 
to the consumer is governed by a number of factors, such 
as the cost of coal, demand for by-products, and the 
modernisation of production equipment. The question 
of the size of works does not loom so large as in the elec- 
trical industry. One important advantage that the gas 
industry has over the electrical industry is the fact that 
gas can be stored in holders. A temporary breakdown is 
not felt by the consumer. It is therefore not necessary to 
carry duplicate plant to provide against such eventualities. 
If the electrical industry were to displace gas generally 
for domestic purposes the load factor of the electrical 
industry would be so seriously affected that the cost of 
electricity would materially rise and become even more 
prohibitive than it is to-day for such purposes. 

The most important factor governing the cost of gas to 
the consumer is that of distribution. The cost of pro- 
duction of gas is rarely more than one-third of the selling 
price to the consumer. It is therefore all the more impor- 
tant that gas undertakings should not continue to be run 
as individual entities completely dissociated from one 
another. There has been a move during the last year or 
two to correct to some extent this difficulty. Holding 
companies have come into existence and have acquired 
groups of undertakings. The primary incentive for most 
of these acquisitions seems to have been the desire for 
investment of idle capital with a high degree of security. 
It is felt that the industry is of such national importance 
that it should not continue to develop on these haphazard 
lines with the main incentive for major changes coming 
from outside financial interests. There is no reason why 
the industry itself, if given sufficient powers, should not 
develop a national scheme, probably dividing the country 
into convenient zones—five or six in number—each of 
which should be under the broad control of a centralised 
authority, all of whom would be linked up with some 
national body. The chief deterrent in this country, in 
the authors’ view, is the incidence of municipally owned 
undertakings. These may be, and often are, as efficiently 
run as company undertakings, but the difficulties of 
bringing about financial and engineering co-operation 
between municipalities and others are almost insuperable. 

It is felt that the whole subject outlined in this paper 
justifies a more detailed study, either by a committee of 
the British Association, a committee of the gas industry, 
or even by some body brought into being by a Government 
Department. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. E. E. Pierce, who has been appointed manager and 
chief engineer of the British Power Railway Signal Company, 
Ltd., has been associated with the ‘ B.P.’’ for twelve years, 
and for several years has held the position of chief engineer to 
the company. 

Grace ENGINEERING Company, Ltd., 148, Leadenhall- 
street, London, E.C.3, has been given the Empire and European 
agency for the Smoot combustion control, and will, we under- 
stand, manufacture the apparatus in this country as and when 
circumstances permit. 








Tue LnstiruTe or FureL.—The Council of the Institute of 
Fuel announces that H.R.H. Prince George has accepted the 
invitation of Sir Harry McGowan, President-elect of the Insti- 
tute, to be present at the annual dinner of the Institute of Fuel, 
to be held at the Connaught Rooms on Monday, November 12th. 
The Melchett Medal will be presented to Dr. Bergius immediately 
after the dinner. 

InstrruTioN oF Navat Arcuirects.—The Council of the 
Institution of Naval Architects has made the following awards : 
—1851 Exhibition Commissioners’ Post Graduate Scholarship 
in Naval Architecture (1934), £250 per annum for two years, 
to Mr. Leonard Redshaw, B.Eng., of Liverpool University ; 
Elgar Scholarship in Naval Architecture (1934), £130 per annum 
for four years at Glasgow University, to Mr. W. Ainsworth 
Jameson, of William Denny and Brothers, Ltd., Dumbarton ; 
Earl of Durham Prize.to Mr. R. A. J. Truscott, of H.M. Dock- 
yard, Devonport. 

Woo.wicu PotyTECHNICc.—A new scheme of sandwich train- 
ing in Civil and Mechanical or Electrical Engineering commences 
in October at the Woolwich Polytechnic. Students will be of 
Senior National Certificate or Intermediate B.Sc. standard at 
entry. The course covers two years with three periods of 
eight weeks per annum studying full time at the Polytechnic, 
the remainder being occupied by works training. Local works 
are co-operating in the scheme, amongst which are Messrs. 
Siemens, Stones, Harland and Wolff, and the Standard Tele- 
phones and the Royal Ordnance Factories. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Imports of Iron and Steel. 


The month of August is never a period of 
normal trading owing to the holiday conditions ruling in 
this country and abroad. These conditions may partly 
account for the reduction in the total imports of iron and 
steel into this country from 126,364 tons in July to 102,165 
tons in August. The total imports of pig iron were 11,340 
tons compared with 10,908 tons in the previous month ; 
but of this 10,785 tons came from British India. The 
imports of blooms and billets fell from 28,170 tons in 
July to 21,158 tons in August, France being the principal 
supplier with 8189 tons, and Belgium second with 6867 
tons. It is interesting to note that during the first eight 
months of this year the total imports of this material 
have reached 217,737 tons, compared with 138,909 tons 
for the corresponding period of last year. There was a 
slight increase in the importation of sheet bars to 9063 
tons, compared with 7735 tons in July; but it is note- 
worthy that there were no imports from British India 
in August, in consequence of the termination of 
the Tata agreement with the British galvanised sheet 
makers owing to the Indian Tariff Board’s proposals. 
The imports of bars totalled 20,718 tons, compared with 
29,089 tons in July. There was a slight increase in the 
quantities of girders, beams, joists, and pillars imported 
in August to 10,486 tons from 9790 tons in July. Of 
the August imports 5671 tons came from Belgium. 
The imports of hoop and strip fell to 5387 tons, against 
9953 tons in July, although for the eight months ending 
August 3lst, the imports totalled 79,291 tons, compared 
with 43,329 tons for the corresponding period last year. 
Imports of plates and sheets, not coated, fell from 4203 
tons in July to 3444 tons in August. Of the countries 
exporting to Great Britain the largest supplier was 
Belgium, with 44,415 tons, France coming next with 
11,879 tons, and Germany a close third with 11,591 
tons. ‘British India sent only 10,785 tons of pig iron 
already referred to, whilst exports from other countries 
were 5916 tons. The total quantity received from 
Luxemburg in August was 8639 tons, and from Sweden 
5680 tons. 


The Export Figures. 


British iron and steel exports showed a small 
reduction compared with those of July, the total for 
August being 193,412 tons, against 197,126 tons. Exports 
of pig iron rose from 8637 tons in July to 11,675 tons in 
August, whilst the exports of general descriptions of 
steel also increased, the figures being 14,968 tons, against 
12,920 tons in the previous month, of which Empire 
markets took 5436 tons, the best customers last 
month being South Africa with 1775 tons, and British 
India with 1252 tons. There was an increase also in the 
exports of girders, beams, and joists from 1762 tons to 
2436 tons in August. Exports of plates and sheets not 
under }in. thick, however, dropped from 14,115 tons in 
July to 10,425 tons. The decline is fairly general, the 
exports to foreign countries falling from 10,247 tons in 
July to 8132 tons in August. There was little change in 
the exports of sheets under }in., the total for August 
being 12,807 tons, against 12,488 tons in July. The 
exports of galvanised sheets showed a reduction to 
16,422 tons from the July figure of 21,626 tons. There 
was also a sharp fall in the tin-plate exports to 28,236 
tons from 34,058 tons in the previous month. The tin- 
plate figures for the first half of this year also are con- 
siderably down‘compared with the corresponding period 
of last year, being 230,902 tons for 1934, and 300,173 for 
the current year. There was a rise in the exports of 
railway material in August to 30,201 tons from 23,659 
tons in July. China took the largest quantity of steel 
in August, the figure reaching 23,348 tons, the next best 
customer being South Africa with 17,078 tons, Canada 
following with 14,278 tons. Exports to British India 
totalled 12,247 tons whilst Denmark received 11,975 
tons. The Argentine Republic took 9610 tons whilst 
Belgium, the largest exporter to this country, imported 
only 2488 tons. 


The Pig Iron Market. 


It is doubtful if the demand for foundry grades 
of pig iron has broadened much during the past week, 
although the increase in the volume of business which 
occurred at the beginning of the month has been main- 
tained. The production of all kinds of pig iron during 
August sensibly declined, but this is not an unusual 
feature at this period, holiday conditions and the hot 
weather accounting for part of the reduced output, whilst 
two furnaces ceased operations and no additional ones were 
started. It could hardly be expected that an increase 
in output comparable with that which took place in 
August a year ago would again take place. Then the 
total production was 362,700 tons, an advance over the 
July figures of 18,800 tons. This year the August output 
was 503,300 tons, or a decline of 25,000 tons compared 
with the previous month. During the first part of the 
current month business in pig iron was active, and it will 
be interesting to see if conditions during the latter half 
will develop sufficiently to make good the loss in August. 
The pig iron trade on the North-East Coast seems to have 
got into its stride again, and a number of local consumers 
who had been holding off the market placed forward 
contracts this week. Most transactions, however, have 
been for delivery for a few weeks ahead. The Scottish 
light castings makers continue to take good deliveries, 
and recently a fair amount of new business has come from 
this industry. The demand for Cleveland iron for overseas 
is poor, and as the makers are steadily improving their 
position in the home market, they are not disposed to 
accept the low prices necessary to secure orders. The 
buying of Midland pig iron is rather quieter than of late, 
and it is estimated that about 70 per cent. of the important 


year. A moderate volume of business, however, in small 
parcels and for delivery over a few weeks is passing. The 
producers in this district express themselves as satisfied 
with the position, and it is said that the current make is 
being absorbed. The demand in Scotland is steady, 
but without particular feature, and apparently the whole 
output of the Scottish furnaces is going into consumption. 
The Lancashire market has not expanded according to 
expectations, but during the past week more forward 
business has been transacted. The demand, however, 
comes principally from the light castings makers and the 
lighter branches of the engineering trades. The market 
for hematite has been moderately busy. In most of the 
producing districts stocks are being drawn upon for home 
trade requirements, but the export markets do not provide 
a satisfactory outlet, notwithstanding that the makers 
quote prices well below those demanded from home 
consumers. 


Iron and Steel Production. 


The British Iron and Steel Federation, in its 
monthly statement of production for August, reports 
that the output of pig iron was 503,300 tons, compared 
with 528,300 tons in July, and 362,700 tons in August, 
1933. The production included 134,000 tons of hematite, 
240,500 tons of basic, 108,600 tons of foundry, and 9800 
tons of forge pig iron. During the month two furnaces 
ceased operations, leaving 97 in blast at the end of August. 
Details are not given in the statement, but one of the 
furnaces blown out was at the works of Colvilles, Ltd., 
and the other was at the Scunthorpe plant of John 
Lysaght, Ltd. The output of steel ingots and castings 
totalled 667,000 tons, against 718,200 tons in July and 
551,300 tons in August of last year. The decline in this 
department was the result of a decrease in activity 
during the holiday period. The following table shows the 
monthly average production of pig iron and steel ingots 
and castings over a series of years, and the output for the 
past three months of this year :— 


Tons. Tons. 

1913—Monthly average .. 855,000 638,600 
1920 vA a ae 669,500 755,600 
1929 a 632,400 803,000 
1931 314,400 433,500 
1932 297,800 438,500 
1933 ae 343,600 583,600 
1934—June 514,900 757,500 

July 528,300 718,200 

August 503,300 667,000 


Scotland and the North. 


The outlook in the Scottish iron and steel trade 
is favourable, and although the call for steel from the 
shipyards has declmed somewhat there are indications 
that this is only a passing phase, and it is anticipated that 
fresh shipbuilding orders will be placed with the Clyde 
yards in the near future. The recent improvement in 
the position of the constructional engineers also is reflected 
in a good demand from this branch of the industry. The 
makers would welcome fresh orders for rails as the mills, 
which, until recently, were busy producing this material, 
have now completed most of their contracts. Fairly 
busy conditions rule at the locomotive works, as a result 
of some recent orders, but the demand for boiler plates 
is still insufficient to keep plant well occupied, and the 
price is by no means firm at £8 5s. There are renewed 
reports of the manufacturers making an arrangement to 
fix a national price for this material. The Scottish 
re-rollers are irregularly employed, and continue to 
complain of competition from imported materials. It 
is said that large stocks of foreign steel are held in the 
district, and that this operates against the rolling mills 
securing their share of the orders coming on the market. 
Rather quieter conditions rule in the Lancashire market, 
but the works have a fair amount of business in hand 
and specifications are reaching them with regularity. 
New business of a substantial character, however, is 
scarce. Irregular conditions are being experienced by 
the machinery makers, owing to the depression in the 
cotton trade, and this is reflected in the lighter demand 
for steel. The alloy, special, and bright drawn steel 
departments are perhaps the most active in this district, 
and the demand appears to be steadily expanding. Con- 
tinental steel is offered at cheap prices compared with 
the British quotations, but lately British works have 
shown an inclination to fight Continental importers, and 
some low prices have been mentioned. Conditions on 
the North-West Coast are satisfactory, inasmuch as, 
although new business is scarce, production has been 
well maintained at the works. The demand for bars and 
hoops in particular has shown little sign of decreasing. 


The Midlands and South Wales. 


The revival of activity in the Midland steel 
markets has been more than maintained, and a feature of 
current business has been the increase in the demand for 
sections. This accounts for most: of the business trans- 
acted, and arises from the improved position of the con- 
structional engineers as a result of new orders they have 
obtained. Many of the steel works now have sufficient 
work of this class in hand to ensure a fair rate of employ- 
ment for a number of weeks to come. The demand for 
small bars is on a satisfactory scale, but some of the 
re-rollers are apparently not getting their share of the 
orders. As a result of the Association arrangements, 
there is no difference in the price charged for small bars 
by the re-rallers and the steel works, and as a consequence 
the latter are frequently given the preference. The con- 
trolled price is £8 12s. for 4-ton lots, but the firms out- 
side the Association have taken business on the basis of 
£7 12s. 6d. to £7 15s. Sales of Continental material 


Export quotations are 


there has been a slight increase in the delivered price to 
just over £7, although this by no means represents the 
fall in the value of sterling. The Continental works, how- 
ever, appear determined to sell in the British market 
on a sterling basis at a price which takes little account of 
exchange movements. There has been a spurt in business 
in strip which has included purchases of Continental 
material, although the greater part of the business has 
passed to British makers at about £9 7s., the Con- 
tinental quotation being £7 15s. to £8 10s., according to 
specification. The plate makers complain of the scarcity 
of important orders, and many of the mills are finding it 
difficult to maintain their rate of operations. Business in 
boiler plates in particular has been quiet, although the 
quotation is retained at £8 5s. The sheet works are by 
no means in a flourishing condition, but the demand for 
galvanised sheets has shown little signs of improvement 
for some months, and most of the mills are working upon 
the home demand for black sheets, which cannot be 
described as more than moderate. In South Wales the 
steel works are well occupied on bars for the tin-plate 
works, whilst the heavy steel works are also experiencing 
a good demand. The tin-plate works are busy, although at 
the moment there is a lull in new business. 


Current Business. 


The West Midlands Joint Electricity Authority 
has placed an order with the British Thomson-Houston 
Company, Ltd., of Rugby, for a 50,000-kW turbo-alter- 
nator for their Ironbridge generating station. The Great 
Southern Railway of Ireland has ordered sixteen six- 
wheeled goods vehicles and thirty-nine omnibuses from 
Leyland Motors, Ltd. John Dore and Co., High-street, 
Bromley-by-Bow, London, have secured a contract from 
the Distillers Company, Ltd., for the supply of stills for 
their new gin distillery at Linden, New Jersey, U.S.A. 
The Bournemouth Corporation have ordered ‘from the 
Sunbeam Motor Car Company, Wolverhampton, thirty- 
six trollybuses to the value of about £80,000. The Middle 
Docks and Engineering Company, Ltd., South Shields, 
have secured a contract for overhauling and reconditioning 
the well oil refinery ship “ Salvestria.’’ R. Y. Pickering, of 
Wishaw, have obtained a contract for ten bogie rail tank 
wagons for Imperial Chemical Industries, Ltd. A con- 
tract for pipes for Mexico City has been secured by the 
Stanton Ironworks Company, Ltd. The Department of 
Overseas Trade reports that the following contracts are 
open for tender :—Australia: New South Wales Public 
Works Department, hydro-electric plant, including 
generating sets of 5000 kW, switchgear, piping, &c. 
(Sydney, December 3rd); Lithuanian Railway Adminis- 
tration, Supply Service Department: 200 tons of hema- 
tite (Lithuania, September 27th) ; South African Railways 
and Harbours: structural steel work for a pre-cooling 
store and cargo shed at East London Harbour (Johannes- 
burg, October 29th) ; Scotch screw-eyed augers and augers 
for sleeper boring machines (Johannesburg, October 15th) ; 
round copper bars for fire-box stays of various diameters 
from jin. to 24in. (Johannesburg, October 8th); Johan- 
nesburg City Council: gasworks plant for extension to 
existing retort, capable of carbonising 100 tons of coal per 
day (Johannesburg, October 25th); Argentine State Oil- 
fields: 10,000 barrel-shaped steel drums for petroleum 
distillates (Buenos Aires, October 8th); 181,430m. of 
steel casing pipe of various diameters and lengths, with 
subsidiary piping, unions, shoes, &c. (Buenos Aires, 
October 15th); 5000 m. of belting (various) and acces- 
sories, tin-plates of various sizes and quantities (Argen- 
tina, October 15th); Egypt, Ministry of Public Works : 
supply, delivery and erection at Sallum of complete pipe 
line of 2000 m., 3in. bore, for salty water (Cairo, October 
17th); Indian Store Dept.: buffers and buffer parts for 
the G.I.P. Railway (India, Octoher 8th); Siam, Royal 
State Railways: 600 steel boiler tubes (Siam, October 
5th); buffing and draw springs (Bangkok, October 19th). 


Copper and Tin. 


No relief has been experienced from the depress- 
ing conditions which have ruled for so long in the copper 
market. If anything, more unfavourable conditions seem 
likely to develop in the United States. Naturally, the 
labour disturbances in that country have affected general 
business, and although the official price for electrolytic 
copper has been held at 9 cents, the point is ‘being dis- 
cussed as to whether the producers who have failed to sell 
their quotas at this figure may not have the right to dispose 
of their metal at the best price they can get. It is difficult 
to say if accumulations have reached the point at which 
this will be permissible, but the mere possibility has 
created an uneasy tone in the market. The export 
quotation has receded to 6-85c., or about £30 12s. 6d.; 
but even at this low figure European consumers have not 
bought freely. The Italian sulphate makers have bought 
rough copper and there have been some inquiries from 
Germany, but owing to the difficult financial position of 
that country little business has been possible. The London 
standard market has reflected the unsatisfactory conditions 
ruling in the electrolytic department. Fresh sales of 
American copper have been made and this has helped to 
weaken the price, quotations having dropped to the 
lowest level recorded this year. No development of 
importance has taken place in the tin market. The hopes 
raised by a certain amount of American buying have 
faded, and for the time being American consumiers show 
little interest in the metal. Nevertheless, the impression 
prevails that they are working on small stocks and will be 
obliged to come into the market at no distant date. 
Buying by Continental users has been spasmodic and has 
been confined principally to small parcels. The backwarda- 
tion in this market has fluctuated, but a section of the 
market professes to fear that stringent conditions will 





in the Midland district have not been on a large scale of 





users have filled their requirements until the end of the 


late, and as a result of the depreciation of the exchange 


develop later on and that the margin between prompt and 
forward tin will widen. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : 


PIG IRON. 


Home. 
(D/d Teesside Area) 
N.E. Coast— £s.d 
Hematite Mixed Nos. 3 8 0 
No. 1 ee S... 
Cleveland— (D id Teesside Area) 
No. 1 es COU sage ey. 
No. 3 G.M.B. ree ee es 
No. 4Forge .. we EE vad eee 
Basic (Less 5/- rebate) ee: Soh ie ADR 
MrpLanps— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry .. 3 11 0.. 
” +c ow ef 
Basic (Less 5/—rebate) .. 312 6.. 
Northampton— 
Foundry No.3. Rite Ate bee 
meee. 3? A So Se 
Derbyshire— 
Mo. @Wommdry .. «: 311 0.. 
Bibege Shh ae BiG; 
ScoTLanD— 


Hematite, f.o.t.furnaces 3 
No. 1 Foundry, ditto 3 
No.3 Foundry,ditto .. 3 
Basic, d/d (Less 5/— rebate) 3 


N.W. Coast— 


joists 22s. 6d. : 


Export. 
= 's.°¢ 

3.0 «0 
3 0 6 
3.1 0 
2 6 
217 0 


(3 15 6d/d Glasgow 
Hematite Mixed Nos. .. (4 0 6 ,, Sheffield 
\4 5 6 » Birmingham 


MANUFACTURED IRON. 


Lancs.— Home. 
£ os. d. 
Crown Bars 2.12: #:. 
Best Bars 10 2 6. 
S. Yorxs.— 
Crown Bars 912 6 
Best Bars os S.. 
MrpLanps— 
Crown Bars 915 0. 
Marked Bars (Staffs. ) iz “0 ''0 mi 
Nut and Bolt Bars 7 5 Oto7 15 O 
ScotLanp— . 
Grows Bars). 45 1s 828° -.. 
Best. . HO °S' 6) 5. 
N.E. Coast— 
Commor. Bars iy aster MSRM) o5 
Best Bars . 10 BD Biv. 
Double Best Bars . 10 12 € .. 
STEEL. 
LONDON AND THE SoutrH— Home. 
£ os. d. 
Angles 810 0.. 
Tees 910 0.. 
Joists 817 6 
Channels. . ae 815 0.. 
Rounds, 3in. and up om 8... 
a. under 3in. * 814 6 
Flats, 5in. and under 814 6 
Plates, jin. (basis) 9 0 
= fyin. .. 9 5 0 
jx tain: 910 0 
» ein. 915 0 
Rage =A 910 0 
Norrx-East Coast £- aca. 
Angles Ses". 
Tees Soe 
Joists 815 0. 
Channels. ’ 812 6. 
Rounds, Sin. and up O17 78: « 
* under 3in. 8123-0. 
Plates, jin. | ee 
i es oe 2’. 
Se a - 
ere Sees 910 0. 
pe aa 9. 5.9065. 7A 
Boiler Plates, jin. 8 5 0..715 Oto 
Mrpitanps, AND LEEDS AND DistRIcT— 
£ s.. a. 
Angles 8 7 6 
Tees Bi 3: «@ .. 
Joists ; S 26.''0 -.. 
Channels. . 812 6. 
Rounds, 3in. and up . . ey 
ba under 3in. ae Pe Ue 
Flats, 5in. and under 812 0 
Plates, fin. (basis) 817 6. 
Sp CES ts S72! 6: 
ae eat a ae 
ar | ee ae 
Ea aie elie’ a 9: .6.8,. oe 
Boiler Plates, jin. . . 8 5 0..715 Oto 


Export. 
£ s. d. 
9 5 0 
915 0 
815 0 
915 0 
10 0 0 
Export. 
£ s. d. 
T-T 6 
8 7 6 
ae ae 
712 6 
S-. 4. 
7. 21.8 
715 0 
8 0 0 
8 5 0 
810 0 
8 5 0 
& 6: 7d. 
ya ie | 
© 
i 3 oS 
7.12.6 
8 7 6 
710 0 
715 0 
8 0 0 
8 5 0 
810 0 
8 5 0 
8 2 6 
£s. d. 
71-78 
8 7 6 
PEVos 
712 6 
Se SSB: 
710 0 
817 6 
715 0 
oe 2 
8 5 0 
810 0 
8 5 0 
8 2 6 





STEEL (continued) 


Home. Export. 
Guascow AND District— S a. .d £ sd. 
Angles Bt ae (ite 
Tees. . OM FosiBns ee ee 
Joists 815 0. 7 7 6 
Channels. F 812 6. 712 6 
Rounds, gin. and up ll Jol. ep? 6 
AS under 3in. ie: 710 0 
Flats, 5in. and under Sis. 6 . Sir Ss 
Plates, jin. (basis) 815 0. 715 O 
” fein. .. 9 0 0 8 0 0 
- fin. .. es" e. ss 2 
- fein. .. 910 0 810 0 
* 1m... o f D <a 8 5 0 
Boiler Plates . . 8 5 0 715 Oto8 2 6 
SoutH Wates AREA f Ga & ae Se 
Angles | i ke 
Tees. . ea &. $3. 9 
Joists 815 0. TweBi gd 
Channels. . Sis ¢-. 7.03: 6 
Rounds, 3in. and up 9° 7.6% Sati g 
a under 3in. 8 33'' 0: 710 0 
Flats, 5in. and under $33 ‘O.. 817 6 
Plates, jin. (basis) 6:17. @. 716 0 
fein. .. e186 8 0 0 
fin. .. 9 vey 8 5 0 
ain. 2. 9126... 810 0 
eS 910 0.. 8 5 0 
IRELAND— BELFAST. Rest or IRELAND. 
te ng Ss. Gi 
Angles 812 6 x 30° 
Tees. . 912 6.. 915 0 
Joists a Ss 3 6 
Channels . 5 817 6 9 0 0 
Rounds, gin. and up O15 48... 915 0 
under 3in. OF “6 :. 9 4 6 
Plates, jin. (basis) Se. 2S... 9 2 6 
xin <gpimass a a ee 
din. .. 9:30.26. 2. 912 6 
e tein. .. dE. Git. 917 6 
oa fin... es te wee 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ oe 4 $a: gd. 
10-G. to 13-G., f.o.r. Oe Me .% 815 0 
14-G. to 20-G., d/d Se. o O° @ 
21-G. to 24-G., d/d a e. 9 5 0 
25-G. to 27-G., d/d Se a ae 917 6 


The above home trade prices are for 4-ton vieke and over ; 
2-ton and 4-ton lots, 10s. per ton extra ; and under 2-ton lots, 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. a ae 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots i3 7 6 
Under 2 tons 15 0 0 


Export : £16 12s. 6d., 


£11 5s. Od., 


” 
” 


Tin-plates. 


c.i.f. duty paid India. 
f.o.b. other markets. 


Scandinavian Markets free. 


20 by 14 basis, f.o.b. Bristol Channel ports, 18/2 
Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 





Billets. Si: ped. 
Basic, Soft (0-25-41%C.) .. .. .. 6 0 0 
» Medium (0-42% to 0-60%C.).. 617 6 
Hard (0-61% to 0:85% C.) ‘ioe 
», (0°86% to 0-99% C.) gery 
oe » (1% C. and up) 817 6 
Soft (up to 0-25%C.), 500 alt ah 510 0 
100 tons - 515 0 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
»  kaght, f:0.%..: « Fie 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten 3/— per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon £23 0 0 7/- 
. BS 6 p.c. to 8 p.c. £21 12 6 7/- 
” ” 8 p.c. to 10 p.c. £21 12 6 7/- 
¥. as Specially Refined .. 
Max. 2 p.c. carbon £35 10 0 1l/- 
e4 1 p.c. carbon £38 10 0 12/- 
be x »  0-70p.c.carbon £42 0 0 12/6 
a » carbon free 10d. per Ib. 
Metallic Chromium. 2/5 per lb. 
Ferro Manganese fleabe) £10 5 Ohome 
» Silicon, 45 p.c. to 50 p.c. £13 0 Oscale 5/— p.u. 
a oes 75 p.c. oe £18 15 0 seale 6/- p.u. 
»  Vanadiune 12/8 per lb. 
» Molybdenum 5/6 per lb. 
Titanium (carbon fre ay 9d. per Ib. 
Nickel (per ton) £200 to £205 
Ferro Cobalt .. .. 5/0d. per Ib. 


NON-FERROUS 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


METALS. 


Official Prices, September 19th. 


CoprER— 
Cashin i, «» £27 10 Oto £27 11 3 
Three months .. £27 15 Oto £27 17 6 
Electrolytic .. £30 7 6to £30 17 & 
Best Selected Ingots, d d Bir- 
mingham . : £31 0 0 
Sheets, Hot Rolled . £58 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 94d. 9$d. 
»  Brazed (basis) 94d, 94d. 
Brass— 
Ingots, 70/30,d/d Birmingham £29 0 Oto £30 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 83d. 8id. 
»  Brazed 10}d. 103d. 
TiIn— 
Cash .. ‘ . £228 15 Oto £229 0 0 
Three months .. . £227 2 6to £227 5 0 
Leap: 
Cash .. £0 .6 3 
Three months £10 10 0 
SPELTER : 
Cash £12. 7 6 
Three months £12 11 3 
Aluminium Ingots (British) .. £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)}—Navigation Unscreened 13/— to 13/6 
»  Glasgow—Ell ae, 13/6 to 13/9 
Ye Pe Splint 15/6 
AYRSHIRE— 
(f.0.b. Ports)}—Steam 11/6 
FirrsHIRE— 
(f.0.b. Methil or Burnt- 
island)—Prime Steam 13/6 to 14; 
Unscreened Navigation 12/6 to 13/6 
LoTHIANS-— 
(f.c.0. Leith}—Hartley Prime. . 12/- to 13; 
Secondary Steam .. 11/— to 11/9 
ENGLAND. 
YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams : 17/6 to 20/6 
Furnace Coke : 13/— to 17/6 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best 13/6 to 14/6 
»  Second.. : 12/6 to 13/- 
» Best Small .. 10/- to 10/6 
Unscreened 12/— to 13/6 
DurRHAM— 
Best Gas. . 14/8 
Foundry Coke 19/— to 22/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 24/— to 26/- 
South Yorkshire Best .. 21/— to 23/- 
South Yorkshire Seconds 17/6 to 19/- 
Rough Slacks 8/- to 9/- 
Nutty Slacks 7/-to 8/6 











CaRDIFF— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large .. 19/6 
Seconds . 19/— to 19/44 
Best Dry eens 18/9 to 19/3 
Ordinaries .. 18/3 to 18/6 
Best Bunker Smalla 13/6 to 14/- 
Cargo Smalls . . 11/6 to 12/6 
Dry Nuts 22/- to 26/- 
Foundry Coke 24/— to 37/6 
Furnace Coke 19/— to 21/6 
Patent Fuel 21/~ 

SwansEA— 

Anthracite Coals : 
Best Large : 37/6 to 40, 
Machine-made C obble 8 41/- to 51/- 
Nuts 40/— to 50/- 
Beans 2§/- to 30/- 
Peas itt word 19/- to 22/6 
Rubbly Oulm.. 10/6 to 11/- 

Steam Coals : 
Large 18/— to 20/6 
Nuts 18/6 to 22/6 
Smalls 11/— to 13/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 
Per Gallon. 


34d. 
4d. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity). . 
Diesel Oil 


Manchester prices $d. per gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Trade Difficulties. 


THERE is no attempt to palliate a very difficult 
industrial situation, as revealed by a continuous rise of 
une mployment figures, a further reduction of working 
hours in many engineering works, rumours of a probable 
closing of factories, and complaints of exporting indus- 
tries in the Nord and the Lyons district that they have been 
driven into the last ditch, and.can only find salvation by 
drastic Government action to recover foreign trade. 
Until now manufacturers have been content to wait in 
confidence for something to come of the Government’s 
plan to restore foreign trade relations, but there is no 
evidence yet of this plan having taken a concrete form, 
and it has not, in any case, produced definite results. 
Manufacturers are losing patience. They are grateful for 
the employment that is likely to be provided by the public 
works relief programme, without being optimistic over the 
effect it is likely to have on industrial activity, but they 
affirm that unless the Government takes drastic action 
to revive foreign commercial exchanges, the coming months 
will see a dangerous acceleration of the trade decline. It 
is difficult to see how drastic action can be taken without 
involving sacrifices and arousing recriminations from some 
sections of the community which the Government is 
careful to avoid. It works to a plan that aims at eliminat- 
ing sacrifice, but in the present state of world economy and 
finance there are too many hazards to permit of the 
carrying out of a definite general plan. Tentative negotia- 
tions that were expected to do much for French industry 
have failed to give positive results. The present trend 
of events suggests that greater sacrifices will have to be 
made in the future if nothing is done now to obtain 
advantages in exchange for partial sacrifice. In view 
of the inextricable situation arising out of the political 
control of commercial affairs, it is believed that an official 
announcement will be made shortly to the effect that all 
decisions upon foreign trade relations will be left to the 
Conseil National Economique, after consultation with 
industrial, agricultural, and other interested groups. 


Inventions. 


With the object of encouraging and aiding small 
inventors, a Prefect of Police, Monsieur Lépine, instituted 
an annual exhibition which has been continued for more 
than thirty years. Subsequently, there was formed an 
Association des Petits Inventeurs, and the exhibitions 
have been growing in importance until the one now being 
held occupies the whole of the big hall in the Palais des 
Expositions at the Porte de Versailles. This increase of 
area covered by the show does not imply a corresponding 
development of invention, which is represented by exhibits 
in the centre of the hall, the remainder being devoted to 
a miscellaneous collection of commercial products. So 
far as mechanical inventions are concerned, shown in the 
form of drawings and models, the tendency is mainly 
towards the realisation of ideas that occur in a general 
way to mechanics who believe that there is a commercial 
value in them. Others aim at original applications of 
principles, such as rotating a shaft by means of a cam of 
special profile, which slides round under the axial pressure 
of a piston-rod, or by a device, inspired by the Georges 
Claude system, of producing energy on a small scale by 
utilising differences of water temperature, and there are 
models of helicopters and flying boats and other products 
of the inventor’s imagination. There is usually something 
that is worth examination, and occasionally a model is 
presented that is subsequently realised on a commercial 
scale. Nowadays, the inventor who has something really 
good to offer can submit it to the Office National des 
Recherches et Inventions, which is prepared to help in 
developing and commercialising ideas of a promising 
character. For the present exhibition, the Government 
offered inducements to inventors to turn their attention 
to light heavy-oil engines for aircraft, but nothing of that 
order has been presented. Exhibits showing the high 
quality of work done by apprentices at motor car factories 
and railway works and by students at professional schools 
afford evidence of the sound practical training given to 
specialised mechanics. 


Front Wheel Drive Cars. 


The announcement that all touring cars turned 
out in the leading mass production factory in Paris are to 
be built upon the front wheel drive principle is not sur- 
prising in view of the success of the 7 horse-power type 
which was put on the market barely six months ago. 
This car, as well as the Rosengart 9 horse-power front 
wheel drive vehicle, appeals to the public on account of 
its roominess and low centre of gravity, which convey an 
impression of comfort and safety. The main objection 
to the front wheel drive in the past was the weight on the 
steering wheels. The decision of the Citroén Company 
to adopt this system for all types of touring cars would 
therefore appear hazardous if it were not for the fact that 
objections to the front wheel drive have been lessened or 
removed by progress in weight reduction of engines and 
transmissions. With more efficient steering gears, an 
additional weight over the front wheels, if not excessive, 
allows of sensitive steering, and the Citroén experiments 
have convinced the makers that the front wheel drive 
principle is suitable for cars up to the firm’s highest rating 
of 22 horse-power. 


Iron and Steel Production. 


The monthly figures of the Comité des Forges 
for July show that the production of raw steel was 511,000 
tons, as compared with 581,000 tons in July, 1933. 
Amongst rolled steel products, joists totalled 50,000 tons, 
as against 39,000 tons; rods, 22,000 tons, as against 
24,000 tons ; hoops, 19,000 tons, as compared with 17,000 
tons; merchant bars and rods for reinforced concrete, 
106,000 tons, as against 144,000 tons; and _ sheets, 
64,000 tons, as against 75,000 tons. The production of 
pig iron in July last was 516,000 tons, while the output 
for the corresponding month of 1933 was 570,000 tons. 
The number of furnaces in blast was eighty-five, a reduc- 


‘ 


British Patent Specifications. 


When ani uu ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of a ag ie ie may be obtained at the Patent Office, 
Sale Branch, 25, S , Chancery-lane, W.C., 
at 1s. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 
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STEAM GENERATORS. 


414,818. March 24th, 1933.—Sarety Vatves, Thomas O’ Beirne, 
of A. Cockburn and Co., of 25, Gateside-street, Glasgow, E.1. 
It is sometimes found that 
safety valves under working 
conditions, when in the closing 
zone, continue to ‘simmer 
for a considerable time ; in other 
words, they do not completely 
close, thus passing small quan- 
tities of steam, until the pres- 
sure has dropped to an amount 
considerably below that at 
which the valve opened. The 
object of the invention is te 
overcome this difficulty. When 
the valve A lifts on the blow-off 
pressure being reached and 
allows steam to escape, the 
steam raises the piston B in the 
cylindrical chamber C so that it 
comes in contact with the upper 
collar D and the impact blow 
will assist to open the valve 
further. When the pressure in 
the boiler begins to fall the 
valve will descend slowly until 
it reaches the closing zone, when 
the cylindrical portion E of the 
valve enters the orifice in the 
valve seat and the flow of steam 
will be suddenly restricted owing 
to this cut-off action. This 
sudden restriction of the flow of 
steam will reduce the pressure 
holding up the piston B, which 
will now descend and impart an 
impact blow to the collar F 
and therefore on the valve, so that it completely closes and 
prevents “ simmering.”’—August 16th, 1934. 


N° 414.818 











BATTERIES AND ACCUMULATORS. 


414,853. May 6th, 1933.—ELecrricaL ACCUMULATORS AND 
BatTertes, Thomas Alan Hodgkiss, of ‘‘ Rock Cliffe,” 
Rawmarsh, near Rotherham ; and William Ewart Smith, 
of *‘ Brendon,”’ Wickersley-road, Rotherham. 

In one form of accumulator terminal made according to this 
invention cups or housings A are formed in the lid or cover B of 
the accumulator, such cups being of non-corrodible materials, 
such, for example, as celluloid or moulded material, such as 

‘ Bakelite.” The cup A is shown seating on one of the battery 
lugs which is formed with a reduced end portion C projecting 
within the cup A. The spring terminal itself comprises a spring 
D, a contact head E, and an outer insulating sleeve F of non- 
corrodible material, such as celluloid or ‘ Bakelite.’’ The 
terminal may most conveniently be made up as an assembled 





unit, the sleeve F and contact head being held together 
N°4/4,853 
t G E 
by a screw G passing through the closed end of the 


sleeve and into the contact head E to which it is secured 
by screw threads. The head of the screw G has a reduced pro- 
jecting portion H, over which the end of the spring D is sprung. 
The screw therefore holds the terminal parts together as a unit 
and ensures good electrical contact between the spring and the 
contact head. In a similar manner the other end of the spring D 
may be sprung over the reduced end C of the battery lug or 
alternatively the end C may be provided with a special groove 
having the same pitch as the spring, so that by rotating the 
termina] the spring can be threaded on to the lug. Since the 
cup A and sleeve F are made from non-corrodible materials there 
is no danger of the terminal binding.— August 16th, 1934. 


TRANSMISSION OF POWER. 


414,641. November 7th, 1932.—Hypravutic VARIABLE SPEED 
Gear, Joseph Yoxall, of York House, Deganwy, North 
Wales. 


The improved variable speed hydraulic coupling device, 
according to this invention, consists essentially of a rotatable 
shaft A carrying inclined blades B enclosed by a cylindrical 
casing or drum containing liquid and provided with internal 
webs C and C! extending not only substantially radially along 
the side walls, but also substantially diagonally across the 
peripheral wall of the casing so as to frame with slight clearance 
at least one of the inclined blades at certain relative angular 
positions of the drum and blades. Inasmuch as a true screw 
propeller shape of blade causes minimum churning of liquid 
within the drum, the blades of the gear are of that form. 
A quick-pitch threaded engagement between the interior 
of the pinion D and the surface of the shaft E enables the pinion 
to be turned, and hence the angular setting of the blades B to 
be adjusted, by shifting the shaft E longitudinally. The shaft E 






for example, as by pinning it to a sleeve keyed to the shaft G, 
but axially shiftable along it by means of a lever, the shaft G 


being slotted to permit the axial movement of the pin. In this 
N° 414,641 
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blades B can be 
extent within the limits of the slot F.— August 7th, 1934. 


manner the “ pitch” of the varied to any 


FURNACES. 


414,970. January 25th, 1934.—FuRNAcCE FIRE-BRIDGEs, 
Albert Falderbaum, of Dorotheenstrasse 2, Bonn, Germany. 
This invention applies to furnace fire-bridges of the type pro- 
vided with air passages through which secondary air passes on 
its way to the furnace so that it may take up as much heat as 
possible and thereby ensure a more complete combustion of the 
flue gases. The lower front portion of the fire-bridge A has an 
opening B for permitting the secondary air to enter the air 
passages in the fire-bridge. The back portion C is constructed 
as a hollow body with air passages D, which lead into one another 
at the ends and at the middle alternately in the manner shown 
and finally terminate at the exits F in the upper sloping surface. 
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The path of the secondary air as it passes through the fire- 
bridge is shown by the arrows in the bottom illustration. It 
will be seen that the heated secondary air is directed into the 
path of the flue gases so that an intimate mixture is obtained, 
thereby ensuring a complete combination of the flue gases. At 
the same time, the air exit holes are protected from the flue 
gases so that they cannot be blocked up due to solid particles 
in the flue gases or the effect of heat. In order to regulate the 
supply of secondary air the fire-bridge is fitted with an adjust- 
able suction valve G at the front of the boiler and the 
secondary air passes from the valve to the fire-bridge A through 
the pipe H which extends under the grate of the boiler.— August 
16th, 1934. 


LOCOMOTIVES. 


414,729. February 9th, 1933.—HicH-sPpeeD Steam ENGINES 
wITtH GEAR TRANSMISSION For Ramway Locomorives, 
North British Locomotive Company, Ltd., and Ewart 
Dight Gerrard, both of 110, Flemington-street, Springburn, 
Glasgow. 

The railway locomotive described in this specification is driven 

by two self-contained high-speed reciprocating steam engine 

units connected through speed reducing gearing to driving axles 


N° 414.729 





AB, and each including a twin-cylinder steam engine the crank 
shaft C of which is provided with a gear pinion D meshing 
with a spur wheel E rotating with the axle A or B. Each engine 
unit constitutes a unitary structure serving as a cross stay inter- 
posed between the side frames F of the locomotive and including 
a gear case G and guides for the axle-boxes. As shown, the side 
frames F are positioned within the whee! gauge. The cylinders 








tion of seven on the year. 





may be shifted longitudinally by any convenient means, such, 





H of each unit are horizontally disposed forwardly of and above 
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the respective axle A or B. A high-speed reciprocating steam 
engine unit or units such as described may also be incorporated 
in a locomotive tender, there being provided a known form of 
clutch and/or gear mechanism so arranged that the unit or 
units may be in gear or out of gear while the locomotive is 
moving in either direction.— August 9th, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


414,806. Mareh 10th, 1933.—LarHE CENTRE AND CENTRE 
DRILLING ATTACHMENT, Hume Coward, of 14, Marley View, 
Crossflatts, Bingley, and Fred Mitchell Coward, of 37, 
North Bank-road, Stoney Ridge, Bingley, Yorkshire. 

This invention consists of a lathe centre having a quick 
square screw thread groove about jin. wide and }in. pitch, cut 
on the parallel part immediately behind the centre point, and 
an attachment in the form of a cap. One end of the cap is 
made to hold a combined drill and countersink, and the other 
end is bored out to fit the parallel part and the conical sides of 
the centre point. The cap also has a small peg which 
projects inside the bore to engage with the thread on the centre. 
The cap screws on to the centre, and with about one-quarter 
of a turn in a clockwise direction draws up against and locates 
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on the conical sides of the centre point. This location gives a 
true register each time the cap is fitted. The object of the 
invention is to perform the operation of centre drilling by 
screwing the cap on the centre instead of the usual method of 
removing the centre and replacing it with a drill chuck or other 
attachment. After performing this operation the cap is removed 
and the centre used in the ordinary way. Fig. 1 shows the centre 
only with the screw thread A. Fig. 2 shows the cap only in 
section holding the combined drill and countersink B fitted with 
small peg C, and being made so as to locate on the conical sides 
of the centre point by the taper bore D. Fig. 3 shows the cap 
in section screwed on to the centre. The small peg C is shown 
engaged with the thread A on the centre, and the taper bore D 
is shown located on the conical sides of the centre point.— 
August 16th, 1934. 


MISCELLANEOUS. 


414,739. November 12th, 1932.—A.C. Boosters, Ferranti, 
Ltd., of Hollinwood, Lancaster, and Graham Leigh Porter, 
of the same address. 

According to this invention the voltage supplied by a booster 
transformer is controlled automatically by switches operated 
in accordance with the current in the circuit to which the 
booster is connected without recourse to relays, auxiliary control 
cireuits and the like. At light loads when no boost is required 
only the second switch B is closed, so that both ends of the 
primary of the booster C are connected to the line D, and the 
booster is, therefore, not excited. When the load rises to such 
a value that the first step of boost is required, however, the 
current in the first solenoid E becomes sufficient to effect closure 
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of the associated switch A, under which condition the reactor 

G is connected across the line wires, and its tapping provides 

the primary C of the booster with the necessary intermediate 

voltage, usually of half the value corresponding to full boost. 

With further increase the load will eventually reach a value 

at which the second switch is opened, whereupon the primary 

of the booster is connected across the full voltage less the small 
amount of voltage drop in the portion of reactor winding still 
in circuit, thus giving full boost. On reduction in load, the 
switches operate in the reverse order, the closing of the second 
switch reducing the boost to the intermediate value, and the 
subsequent opening of the first switch reducing it to zero.— 

August 13th, 1934. 

414,857. May 11th, 1933.—Beartncs, Crossley Motors, Ltd., 
of Gorton-lane, Gorton, Manchester, and Charles William 
Wridgway, of the same address. 

The object of this invention is to provide an improvement 
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in bearing metal bushes or liners which allows in a simple and 
convenient manner for the relative expansion of the bearing 
metal and the housing in which it is located, improves the 





bearing from a lubrication point of view, and allows of the bear- 
ing bush being made a closer fit around the crank pin and in the 
connecting-rod. Each half of the bearing metal bush or 
liner (commonly known as the bearing brass) is provided or 
formed with a slot or gap A which extends diagonally or sub- 
stantially diagonally across the bush or liner to a short distance 
from each end B and side C thereof which is not slotted or 
gapped. There may be more than one slot extending at an angle 
across and approximately from end to end of the bush or liner 
where the latter is relatively wide. The slots are disposed 
parallel to one another. The slots which pass completely 
through the bearing metal bush or liner allow the latter to adapt 
itself to the bearing housing so far as expansion due to tempera- 
ture conditions is concerned. The slot or slots also provide oil 
wells to facilitate bearing lubrication.— August 16th, 1934. 








Forthcoming Engagements, 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

To-pay To Sunpay, Sept. 23Rp. 

WomMEn’s ENGINEERING Soc.—Twelfth Annual Conference of 

Women Engineers to be held at Norwich. 
To-pay TO Monpay, Sept. 24TH. 

Assoc. or Speciat LIBRARIES AND INFORMATION BuUREAUX. 

—Oxford. Programme, see page 10, July 6th. 
To-pay TO WEDNESDAY, Sept. 26TH. 

Buiwpinc TrapEs ExuHIsBITIon.—Olympia, 

London. Daily. 


Kensington, 


Turespay, Sept. 257TH. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 

field, 1. Social evening. 7.30 p.m. 
Tuurspay, Sept. 27TH. 

Inst. OF Locomotive ENGINEERS.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. Presidential Address, Mr. 
H. N. Gresley. 5.30 p.m. for 6 p.m. 

THURSDAY TO SaturDay, Sept. 27TH TO 29TH. 

Farapay Socrery.—University College, London, General 
discussion, ‘** Colloidal Electrolytes.’ Meetings daily. 

NaTIONAL SMOKE ABATEMENT Soc.—Annual Conference in 
Glasgow. For programme see page 234, Sept. 7th, 1934. 

Saturpay, Sept. 29Tu. 

Inst. OF MECHANICAL ENGINEERS: LONDON GRADUATES.— 
Visit to works of Morris Motors, Cowley, and afternoon tour of 
Oxford. 

Monpbay To Saturpay, Oct. Ist TO 6TH. 

INTERNATIONAL CONFERENCE ON Puysics.—London 
Cambridge. 


and 


Tvuespay, Oct. 2ND. 

Inst. OF AUTOMOBILE ENGINEERS.—At Royal Soc. of Arts, 
John-street, Adelphi, W.C.2. Presidential address, Mr. L. 
Pomeroy. 7.45 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 39, 
Elmbank-crescent, Glasgow. Presidential address by Professor 
J. D. Cormack. Paper, ‘‘ The Acoustic Treatment of Meeting 
Halls,’’ Mr. E. R. Harroway. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—At Mappin Hall, The 
University, Sheffield. ‘Industrial Efficiency,’ Sir William 


Larke. 8 p.m. 
WeEDNEsDAyY, Oct. 3RD. 
Inst. OF AUTOMOBILE ENGINEERS: DeERBy.—Technical 
College, Green-lane, Derby. Graduates’ meeting. ‘‘ Films of 
Engineering Interest.”” 7.30 p.m. 


Inst. OF MECHANICAL ENGINEERS: N.-EASTERN BRANCH.— 
Mining Inst., Neville Hall, Newcastle-upon-Tyne. ‘‘ Some 
Factors in the Design of Surface Condensing Plant,’’ Mr. H. L. 
Guy and Mr. E. V. Winstanley. 5.30 for 6.30 p.m. 

Inst. oF Sanitary ENGIneErRs.—Caxton House (Hill's 
Restaurant), Tothill-street, S.W.1. Opening sessional meeting. 
7.30 p.m. 

WEDNESDAY TO SaTuRDAY, Oct. 3RD TO 13TH. 

INVENTIONS Exursition.—Central Hall, Westminster. 
Tenth International Exhibition of Inventions. 11 a.m. to 10 
p-m. daily. 

Tuurspay, Oct. 4TH, 

Inst. OF MECHANICAL ENGINEERS: ScoTTisH BRANCH.— 
Royal Technical College, Glasgow. ‘‘ Damping Influences in 
Engine Torsional Oscillation,’ Dr. J. F. Shannon. 7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS: SOUTHERN BRANCH.— 
Municipal College, Portsmouth. Address by Wing Commander 
T. R. Cave-Browne-Cave. 7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Visit to works of Blackburn Aeroplane Company, 2.15 p.m. 
Hotel Metropole, Leeds, ‘‘ Aerodynamics,’ Professor R. V. 
Southwell. 7 p.m. 

Fripay, Oct. 5TH. 

Inst. OF MECHANICAL ENGINEERS: SOUTHERN BRANCH.— 
University College, Southampton. Address by Wing Com- 
mander T. R. Cave-Browne-Cave. 7.30 p.m. 

Juntor Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
‘* Notes on Engineering Developments in Sweden,” Mr. C. H: G. 
Aston. 7.30 p.m. 

Saturpay, Oct. 6TH. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE BRANCH, 
GRADUATES.—Visit to Works of Messrs. Adams Hydraulics, 
York. 3 p.m. 

Monpay, Oct. 8TH. 

ENGINEERS’ “GERMAN CrrcLE.—At Inst. of Mechanical 
Engineers, Storey’s-gate, 8.W.1. ‘‘ Modern Industrial Build- 
ings, particularly in Germany,” Dr.-Ing. H. Maier-Leibnitz. 
5.15 p.m. for 6 p.m. 

Inst. oF AUTOMOBILE ENGINEERS: GLAscow.—At 39, 
Elmbank-crescent, Glasgow. ‘‘ The Problem of Variable Trans- 
mission with special Reference to Hydraulic Types,” Mr. J. 
Bedford. 7.30 p.m. 

Tuerspay, Ocr. 9TH. . 

Inst. OF AUTOMOBILE ENGINEERS : GRADUATES.— Watergate 
House, Adelphi, W.C.2. Informal address by a Prominent 
Racing Driver. 7.25 p.m. 

Inst. OF AUTOMOBILE ENGINEERS : COVENTRY.—At King’s 
Head Hotel, Coventry. Presidential address, Mr. L. H. Pomeroy. 
7.30 p.m. 

Inst. oF MARINE ENGINEERS.—85/88, Minories, E.C.3. 
‘“‘ Full-seale Steering Experiments on Three Ships and Com- 
parison with Model Tests,” Mrs. E. M. L. Smith-Keary and Dr. 
F. H. Todd. 6 p.m. 





Inst. OF MECHANICAL ENGINEERS: MIDLAND Brancy 
Grapuates.—James Watt Memorial Inst., Birmingham’ 
“This Inglorious Muddle,” Dr. D. 8. Anderson. 7.30 p.m.’ 


Inst. or RupBer INpustry.—At Inst. of Mechanical Engi. 
neers, Storey’s-gate, 8S.W.1. ‘‘ Production, Distribution, anq 
General Properties of Latex,” Mr. G. Martin. 7.30 p.m. 


SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef. 


field, 1. ‘* Protective Value of Electro-deposits,” Mr. H, 
Sutton. 7.30 p.m. 
WepNeEspay, Oct. 10TH. 
Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 


Elmbank-crescent, Glasgow. “xhibition of Cinematograph 


Films.’ 7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS : 

Hart’s Restaurant, Bristol. Annual dinner. 
TuHurspay, Oct. 1]TH. 

Inst. OF AUTOMOBILE ENGINEERS: BristoL.——Merchant 
Venturers’ Technical College, Bristol. Presidential address, Mr. 
L. H. Pomeroy. 7 p.m. 

Inst. oF Locomotive ENGINEERS.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. Informa! meeting. 5.30 p.m. 
for 6 p.m. 

INsT. OF MECHANICAL ENGINEERS: N.-WESTERN BRANCH, 
At the Engineers’ Club, Albert-square, Manchester. Papers on 
‘The Evolution of Invention,” by Mr. H. W. Dickinson ; 
“The Inventor,”’ by Dr. H. Stafford Hatfield,; ‘* Provisional 
Patent Protection and Patent Claims,’ by Sir William 3s. 
Jarratt ; and “The Development and Exploitation of Inven 
tions,” by Mr. Arthur H. Gledhill. The symposium will je 
introduced by Mr. William Taylor, F.R.S. 7.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: 8S. WALES BRANCH.—At 
S. Wales Inst. of Engineers, Cardiff. ‘‘ The Evaluation of Coal 
for Steam Generation,”’ Dr. E. 8. Grumell. 6 p.m. 

TuHuRspAay TO SatuRDAY, Oct. lITH TO 20TH, 

INTERNATIONAL Motor SHow.—-Olympia, Kensington, \\. 
Daily. 


WESTERN BRANCH. 
7 p.m. 


Fripay, Oct. 127TH. 


Inst, OF AUTOMOBILE ENGINEERS.—Park-lane Hotel, Picca- 
dilly, W.1. Annual dinner. 7.30 p.m. for 8 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
Grosvenor Restaurant, Glasgow. ‘James Watt’ dinner. 
7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. Mr. L. 8. Hearnshaw will open a discussion 
on ‘‘ The Selection of Personnel’’; election of sub-committee. 
7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1- 
““Some Causes for the Failure of Lead and Lead Pipes, and 
Suggested Remedies,’’ Mr. E. King and Mr. K. Gray. 7.30 p.m. 

MANCHESTER TECHNOLOGY OLp StupENts’ Assoc.—College 
of Technology, Sackville-street, Manchester. ‘Some Impres- 
sions of Climbing in the Alps,” Mr. J. E. Montgomrey. 7.30 p.m. 

Rartway CLuB.—57, Fetter-lane, E.C.4. ‘‘ Punch’s Railway ”’ 
(The West London Railway), Mr. D. V. Levein. 7.30 p.m. 

Saturpay, Ocr. 13TH. 

Inst. OF MARINE ENGINEERS: JUNIOR SECTION,—85/88, The 
Minories, E.C.3. Socialand dance. 7.30 to 11.15 p.m. 

INsT. OF MECHANICAL ENGINEERS; MIDLAND GRADUATES. 
Visit to Ledsam-street works of Belliss and Morcom, Ltd. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH, 
GrabDuATES.—Visit to works of Hunslet Engine Company, 
Ltd., Leeds. 3 p.m. 

Inst. OF PRODUCTION ENGINEERS : 
Grosvenor Rooms, Grand Hotel, Birmingham. 
Reception 6.30 for 7 p.m. 

Monpbay, Qc. 157TH. 

Inst. OF AUTOMOBILE ENGINEERS : BIRMINGHAM GRADUATES, 
—James Watt Memorial Inst., Birmingham. Annual Business 
Meeting. Inventors’ evening. 7.30 p.m. 

Tuespay, Oct. 16TH. 

INsT. OF AUTOMOBILE ENGINEERS : COVENTRY GRADUATES. 
Broadgate Café, Coventry. ‘Compressed Air,” Mr. D. B. 
Winter. 7.15 p.m. 

Inst. OF AUTOMOBILE ENGINEERS: WOLVERHAMPTON. 
Victoria Hotel, Wolverhampton. Presidential address, Mr. L. H. 
Pomeroy. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. Dr. L. Northcott will introduce a discussion on (i) 
“A Study of Ingot Structure,” (ii) “‘ Dendritic Segregation in 
Steel Ingots,” (iii) ‘‘ Periodic Structures in Metals and Alloys.’ 
7.30 p.m. 


BIRMINGHAM SECTION, 
Dinner-dance. 


Tuurspay, Oct. 18TH. 

INsT. OF MARINE ENGINEERS: JUNIOR Secrion.—“ The 
Southern Railway’s New Train Ferries,’ Mr. T. W. D. Abell. 
7 p-m. 

Inst. OF MECHANICAL ENGINEERS : 
Memorial Inst., Birmingham. ‘‘Carpet Manufacture,” 
J. W. Banks. 6.30 p.m. 

Inst. OF MEcHANICAL ENGINEERS: N.-WESTERN BRANCH 
GRaDUATES.—Engineers’ Club, Albert-square, Manchester. 
‘* Some Engineering Experiences,’’ Mr. J. M. Newton. 7.15 p.m. 


MipLanp.—James Watt 
Dr. 


Inst. or SANITARY ENGINEERS.—Caxton Hall, Westminster, 
S.W.1. ‘“‘Some Studies on Water Purification,’ Mr. A. H. 
Waddington. 6 p.m. 

Royat AERoNnavTICAL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘ The Education of Aeronautical Engi- 
neers,’ Professor A. J. Sutton Pippard. 6.30 p.m. 

Fripay, Oct. 19TH. 

Inst. oF AUTOMOBILE ENGINEERS : GLASGOW GRADUATES.— 

Regent Restaurant, West Regent-street, Glasgow. Meeting at 


8 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Connaught Rooms, 
Great Queen-street, W.C.2. Annual dinner. 6.45 p.m. for 
7.15 p.m. 


Junior Inst. oF ENGINEERS.—39, Victoria-street, 8.W.1. 
““Modern Tendencies in Design in Brick and Terra-cotta, 


Mr. J. R. Leathart. 7.30 p.m. 
N.E. Coast Inst. oF ENGINEERS AND SHIPBUILDERS.— 
Bolbec Hall, Newcastle-upon-Tyne, General meeting. 


Presidential address, Mr. J. T. Batey. Cinematograph film, 
“The Construction and Launching of the Cunard-White Star 
Liner ‘ No. 534.’”’ 6 p.m. 
Puysicat, Soc.—At Imperial College of Science and Tech- 
nology, 8S. Kensington, 8.W.7. Meeting, 4.45 p.m. for 5 p.m. 
Fripay, Oct. 267TH. 
Junior Inst. OF ENGINEERS.—39, Victoria-street, S.W.1. 
“Running Shed Economy,” Mr. E. J. H. South. 7.30 p.m. 
Fripay, Nov. 2np. 


Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, West- 
minster, S.W.1. Presidential address by Mr. Charles Day. 6 p.m. 


Inst. oF MecHANICAL ENGINEERS: WESTERN Brancu.—At 
Merchant Venturers’ Technical College, Bristol. Thomas 
Hawksley Lecture, ‘‘ The Green Plant as Agricultural Engineer, 
Professor Sir Frederick W. Keeble, F.R.S. No time stated. 
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New Road to ica Highlands. 


THe formal opening of the reconstructed road 
between Ballachulish and Dochféur, which was 
performed by Mr. Hore-Belisha, Minister of Trans- 
port, on Thursday, September 27th, marks the com- 
pletion of a programme of roadmaking operations in 
Scotland, mainly as a result of which there will be 
available for road users a complete circuit of first- 
class roads through Edinburgh to Glasgow, along the 
western shore of Loch Lomond to Crianlarich, thence 
by way of Tindrum through the Pass of Glencoe to 
Ballachulish, along the Great Glen to Inverness, and 
round by way of Kingussie, Blair Atholl, Perth, and 
Stirling to Edinburgh. The Ballachulish-Dochfour 
section, which forms the immediate object. of the 
Minister’s visit, supersedes the former tortuous road 
which possessed many blind corners, steep gradients 
and poor surfaces, whilst the width in places was as 
little as 8ft. The location of new sections of the road 
presented difficulties by reason of the configuration 
of the district, but there is no curve of less than 300ft. 
radius and the maximum gradient is 1 in 20, except 
for two very short lengths where it is 1 in 17. All 
curves below 1000ft. radius have been superelevated 
and the carriageways widened. The site of the 
road is largely in-rock, but the subsoil varies. In 
places t bogs were encountered and necessi- 
tated the construction of specially designed rein- 
forced goncrete rafts, whilst heavy masonry walls 
have been built at various points between Balla- 
chulish and Fort William on both sides of the road, 
in order to prevent land ‘slips in the one case and 
erosion by the loch in the other. The scheme has 
rendered necessary the construction of seventy-one 
bridges and culverts of spans varying from 11Ift. 
downwards, and has involved the removal of 
1,170,000 tons of soil and gravel and 1,079,000 tons of 
rock. In one half-mile length along Loch Ness 
approximately 95,000 tons of rock were blasted and 
the rock cuttings extended in depth to nearly 80ft. 
The total cost of the scheme is about £1,012,000, 
which is equal to approximately £14,000 per mile. 
The responsible authority for the scheme was the 
Inverness County Council and the whole of the work 
was carried out by contract on the basis of com- 
petitive tenders to the designs and under the direction 
of Major Robert Bruce, M. Inst. C.E., with whom 
Messrs. Blythe and Blythe, of Edinburgh, co-operated 
as consulting engineers for the more important 
bridges. 


Street Lighting and Road Surface. 


DuRING the conference of the Association of Public 
Lighting Engineers, held at Aberdeen last week, Mr. 
J.M. Waldram, of London, reading a paper on “‘ Road 
Surface Reflection Characteristics, and their Influence 
on Street Lighting Practice,’ contrasted in an 
interesting manner the factors that made matters 
easy for the motorist and the lighting engineer 
respectively. These characteristics of a road surface 
which favour the street lighting engineer, it appears, 
are just the reverse of those which help the motorist 
relying upon headlamps. Whereas the motorist 
favours a surface which will reflect back the light 
towards the light source, street lights require a surface 
having a ‘“‘ spread ”’ reflection characteristic in which 
light is reflected mostly on the side of the normal 
away from the light source. Thus in an unlighted 
district a road tarred and sanded with light-coloured 
sand or gravel, or a water-bound macadam road, or 
one with a chalky surface suits the motorist admir- 
ably. But the modern large aggregate asphalt road 
with a slightly polished surface is better from the 
point of view of street lighting. If the surface of such 
a road were to be tarred and sanded, both visibility 
and appearance would be ruined, while the glare of 
the lighting units would appear to be increased. 


Aeronautical Research. 


Ln its report for the year 1933-34 issued by H.M. 
Stationery Office last week, the Aeronautical Research 
Committee comments upon the fact that last year 
nearly half the time available for work in the wind 
tunnels at Farnborough was spent on tests required 
by aireraft constructors. While it is glad to have this 
evidenee of the value placed by manufacturers on 
independent Government tests, it regrets to find that 
less than half the prominent aircraft firms in this 
country possess their own wind tunnels. It is essential, 
the Committee holds, that the scientific equipment 
and. personnel of the industry should be on a scale 
commensurate with its importance as an organisation 
for national defence and as a growing export industry. 
At present it is added, the industry’s yearly intake 
of highly trained scientific personnel is lamentably 
small. In the section of its report dealing with the 
safety of aircraft the Committee strikingly illustrates 
the difficulty of foreseeing all possible causes of acci- 
dent in the air. For two years the Accidents Sub- 
committee has been engaged in an endeavour to 
elucidate the cause of a series: of aceidents to Puss 
Moth machines. There have been eight cases in 


aeroplane have broken in the air, all of them resulting 
in loss of life. Investigations at the National Physical 
Laboratory suggested that rudder or elevator flutter 
might be the cause of these accidents. Alterations in 
design were recommended and adopted but subse- 
quently a machine so modified broke up in the air. 
The mode of breakage of the spars and the damage to 
the wing tips was similar in all eight cases. Experi- 
ments with a model having wings of the correct pro- 
portional elasticity are now in progress and it is 
hoped that the primary cause of the accidents will 
eventually be discovered. The Committee is con- 
tinuing to give close attention to meteorology and in 
particular to the magnitude of the forces imposed on 
an aeroplane by gusts of wind. It is probable, it 
remarks, that no practical aeroplane can be built to 
withstand the severest of atmospheric conditions such 
as are sometimes encountered in thunderstorms and 
line squalls. 


A Technical Historical Visit at Sheffield. 


On Saturday afternoon last, the members of the 
Society for the Preservation of Old Sheffield Tools 
and Machinery, under the leadership of Mr. David 
Flather, the President, paid a visit to the Newcomen 
steam engine at Elscar Colliery. This engine is one 
of the last examples of the vacuum engine still 
available for service, for it can be put under steam 
when required. Elscar Colliery is also associated with 
the early development of the Naysmith steam 
hammer, and the shaping machine, and an early 
example of each of these tools was shown to the 
members. The party was received at the colliery by 
Mr. A. T. Thomson, the Chairman of the South York- 
shire Mines Drainage Committee, who was thanked 
by Mr. David Flather. The party also inspected at 
Birdwell the site of the old ironworks, which were 
operated under the supervision of the monks of 
Rockley Abbey, and of which only two towers remain. 
This was the last of several interesting visits arranged 
during the summer months by the Sheffield Trades 
Technical Societies, of which the Society for the 
Preservation of Old Sheffield Tools and Machinery 
is @ constituent member. Such movements and 
visits are to be warmly welcomed as a means of 
fostering interest in old technical processes, and 
securing the preservation on site and in museums of 
valuable tools and instruments. 


A Large Greek Contract. 


REFERENCE has already been made in our columns 
to the negotiations between Henry Boot and Sons, 
Ltd., of Sheffield and London, and the Greek 
Government with regard to flood protection works 
and drainage schemes. It is now announced that, 
following Mr. Charles Boot’s surveys in the provinces 
of Boetia, Thessaly, Epirus, and Crete, the Greek 
Government has invited the firm to construct the 
flood-protection works of Kephinos, in Boetia, as 
well as those of Larissa Plain, in Thessaly. The 
order will be carried out at a total cost of about 
£2,250,000, and the inauguration of the works, 
which will be performed by the Prime Minister of 
Greece, is to take place at the end of this month. 
The scheme involves extensive draining and irrigation, 
and canals will have to be cut and holding reservoirs 
constructed. English engineers will supervise 
the civil engineering and irrigation works, and 
native labour will be employed. It is expected that 
a considerable amount of British excavating 
machinery will be required. The section of the work 
to be started this month will occupy about two years, 
but the whole scheme will take five years to complete. 


Improved Humber Ferry Services. 


On Monday, September 24th, there was launched 
from the West Hartlepool yard of William Gray 
and Co., Ltd., two paddle steamer ferry boats, which 
are to be employed on the new ferry service between 
Hull and New Holland, in North Lincolnshire. 
The new boats are named the ‘“ Wingfield Castle ” 
and the ‘ Tattershall. Castle.” This improved 
ferry service follows the recent agreement between 
the Hull Corporation and the L.N.E.R. Company 
covering such services. A further Hull improvement 
is to take place at the Victoria Pier, under a scheme 
recently approved by the Ministry of Transport. 
A hinged bridge is to be built on the dock side of the 
pier to connect it with a floating pontoon on the 
river front. , The bridge is to have a span of 184ft., 
and will be actuated on the roller principle. It will 
be attached to the pontoon. The pontoon is to have 
a length of 150ft., and a width of 50ft., and will be 
furnished with two wide gangways. Tenders are 
about to be invited for the bridge and pontoon. 


The Gresford Colliery Disaster. 


Ir is with the deepest regret that we have to 
chronicle a very serious mine explosion and fire at 
the Gresford Colliery, Wrexham, which has resulted, 
it is feared, in the loss of over 260 men. The accident 
is the third largest mining disaster of the century. 
It occurred shortly before three o’clock on Saturday 
morning, September 22nd, when a large number of 
miners were in the pit, most of whom it is now certain 
are dead. For more than a day and a half desperate 
efforts were made by rescue parties to break through 
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but the spread of the fire and renewed explosions led, 
on Sunday night, to the abandonment of all rescue 


operations. A statement signed by Mr. H. Dyke 
Dennis, Mr. Edward Jones (miners’ agent), and Sir 
Henry Walker (H.M. Chief Inspector of Mines), who 
had spent several hours in the pit, said that in view 
of the increasingly grave risk to the rescue parties it 
had been unanimously decided to withdraw all 
persons from the mine. On Monday, the work of 
sealing both shafts was begun and completed. The 
cages were lowered below the usual level and a grid 
with timbering and a ruberoid covering was built 
across the mouths of both the shafts. Provision was 
made for taking continuous air samples from the areas 
affected by the fire. It is hoped that the fire will 
eventually burn itself out, and thus again give access 
to the eastern and western sections of the mine. 
The full complement of the colliery, both above and 
below ground, is about 1859 men. A Lord Mayor’s 
fund has been opened to relieve the families of the men 
who have lost their lives in this lamentable disaster. 


A Steel Works Amalgamation. 


THE announcement is made in the report covering 
the year ended June 30th, just issued by United 
Steel Companies, Ltd., that the directors have decided 
to recommend that the Appleby Iron Company, 
Ltd., and the Frodingham Iron and Steel Company, 
Ltd., be amalgamated under the name of the Appleby- 
Frodingham Steel Company, Ltd. These two works 
represent the large and important interests of United 
Steel Companies in North Lincolnshire, both being its 
subsidiaries, and the whole of the share capital of 
both being held by it. The two works are con- 
tiguous and they are engaged in the same branch of 
industry. It is considered that by converting them 
into a single company their management and working 
would be greatly facilitated. The annual meeting 
of United Steel Companies is to be held on October 
4th, when it is expected that this proposal will be 
adopted. It is of interest to note that the improve- 
ment in the demand for semi-finished steel which the 
company was able to report a year ago spread to 
other products, with the result that the output of 
steel increased from 905,500 tons in 1932-33 to 
1,351,000 tons in 1933-34. The outcome of this 
improvement is that the directors will be in a position 
to recommend a good dividend this year. It is also 
reported that the directors have in view the consolida- 
tion at an early date of the loan capital of the 
company and its subsidiaries, with the prospect of a 
consequent saving in annual charges. 


Two Naval Launches. 


Own Thursday, September 20th, there was launched 
from the Govan Yard of the Fairfield Shipbuilding 
and Engineering Company, Ltd., the new destroyer 
depét ship H.M.S. ‘‘ Woolwich.” She has a length 
of about 610ft., with a beam of 64ft. and a displace- 
ment of 10,600 tons, and will be propelled by twin- 
screw single-reduction geared-turbines, steam being 
raised in oil-fired Yarrow type boilers. The numerous 
workshops in the ship will be equipped with ma- 
chinery and facilities for carrying out all kinds of 
repairs. At the luncheon which was held after the 
launch, Sir Alexander M. Kennedy, the chairman and 
managing director of the company, referred to the 
fact that the launch was of particular interest to 
Fairfield, as it had taken place in the centenary year 
of the firm’s existence. He said that he was express- 
ing the thoughts of his colleagues on the board, and 
the staff and workpeople when he stated that they 
of the present generation were deeply conscious of 
their great trust and responsibility with regard to 
the preservation of the high traditions which were 
always associated with the name of Fairfield. On 
Saturday, September 22nd, the Australian cruiser, 
H.M.S. “‘ Sydney,” was launched from the yard of 
Swan, Hunter and Wigham Richardson, Ltd., 
Wallsend-on-Tyne. 


at 


Forty-Hour Week. 


On Tuesday last, at a conference of the Ship- 
building Employers’ Federation and the Federation 
of the Shipbuilding Trades, held in Edinburgh, Mr. 
G. Tristram Edwards announced that the employers 
were unable to agree to the unions’ request for a forty- 
hour week in shipyards without reduction of pay. 
Whilst admitting that progress in shipbuilding had 
increased the speed of output and.the amount of 
labour required, Mr. Edwards said that “‘ whatever 
the result of increased production obtained from the 
application of modern science and technology or 
new machinery or methods, every penny of that value 
had already been used by firms in their efforts to 
obtain contracts and so find employment for the men. 
Cheaper prices resulting from increased mechanisation 
and altered methods had been an essential part in 
the efforts to get contracts, though even more im- 
portant had been the technical progress in ship design 
and propulsion which had greatly increased the effi- 
ciency of the modern ship.”” Summing up the whole 

position, he said the increased shipyard labour costs, 

even if individual output remained as before, would 
in practice be in the neighbourhood of 20 per cent. 

It was the opinion of the employers that such an 
increase of costs would result in fewer contracts, and 





the barrier of flame and gases which cut off the men, 


therefore in less employment. 
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ERECTION OF NEW MIDDLE LEVEL PUMPING STATION 


(For description see opposite page.) 
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Middle Level Pumping Station and Sluices. 


i ig new Middle Level pumping station and sluice 
i at St. Germans, near King’s Lynn, which was 
opened to-day, Friday, September 28th, by the Right 
Hon. Walter E. Elliot, the Minister of Agriculture 
and Fisheries, marks a further advance in the long 
history of Fenland drainage. Before dealing with the 
new installation, it may be of interest to our readers 
to record some of the steps taken in this important 
drainage problem. 

The drainage of the Cambridgeshire fens was in 
progress as early as Roman times, but the real task 
of reclamation was begun by Vermuyden, the great 
Dutch engineer in the seventeenth century under 


and to crack longitudinally on the top. Besides the 
main banks the interior banks of all the arterial 
drains—of which there are about 250 miles—have 
likewise to be kept in condition, as a leak in this soft 
material would soon spread, with disastrous results. 
In many cases the smaller banks consist entirely of 
peat. The Middle Level area is subdivided into about 
forty-fivesmaller internal Boards and several privately 
owned areas. All these areas are provided with pumps 
varying in discharging capacity from 15 to 80 tons 
per minute, which are employed to discharge the 
water from the internal districts into the Middle Level 
system of waterways. These are in effect high-level 
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FiG. 1—PLAN OF MIDDLE LEVEL DRAINAGE SYSTEMS 


the Duke of Bedford. When Vermuyden laid his 
plans for reclaiming and draining the Fens it is 
doubtful if he then anticipated the shrinkage of the 
surface level. His pioneer undertaking consisted 
principally in constructing long embankments which 
were designed to keep out the tidal waters, and to 
direct the highland waters in times of flood ; he also 
constructed several new cuts or canals. At a later 
period the Bedford Level Corporation took control 
of the Fens which are situated principally in parts of 
Huntingdonshire, Norfolk, and the Isle of Ely. The 
‘* Great Level,” as it was then known, was at that 
time divided into three districts, which were separated 
by the rivers Ouse and Nene. North of the Nene 
was called the North Level, south of the Ouse the 
South Level, and the area situated between the 
rivers the Middle Level. 


THE Mippie Levert ScHEME. 


The Middle Level undertaking—see Fig. 1—drains 
an area of approximately 170,000 acres, of which 
115,000 are taxable. For the most part it consists of 
a flat expanse of land which is bounded and protected 
by two barrier banks from inundation by the tidal 
and highland waters of the rivers Ouse and Nene. 
The two banks are 14 and 21 miles in length respec- 
tively. In course of time both the North and 
Middle Level areas became separated from the 
Bedford Level Corporation undertaking, mainly on 
account of complaints which arose from ineffective 
drainage. It may be here stated that the soil of the 
district is principally peat, overlying clay, and that 
the peat, following drainage, has shrunk continu- 
ously. The barrier banks referred to are of vital 
importance to the drainage scheme, and have to be 
well maintained, as a breach in times of flood would 
lead to serious results. They are constructed of clay 
or, in some cases, of gravel covered with soil. Un- 
fortunately, materials for the making of good banks 
are not easily available. The banks are supposed 
to be cored, but there are reasons for believing that 
in many cases they are not. Attack by moles and 
rabbits render constant inspection imperative, and in 


channels which in turn discharge the water by gravita- 
tion into the tidal river Ouse. The problem of river 
navigation also has to be considered, and it will be 
realised that the interests of navigation and land 
drainage do not always coincide ; indeed, it is diffi- 
cult, especially during flood periods, to hold a balance 
between the two interests. Rainfall, most fortunately, 


Burgess and Walker, MM. Inst. C.E., the Drainage 
Board decided to adopt the scheme prepared by these 
engineers for transferring the outfall sluice to St. 
Germans, which is situated about 8 miles below the 
Tong’s Drain outfall on the river Ouse. The new 
sluices at St. Germans were connected up by means 
of a new main drain, some 12 miles long, to Upwell. 
This drain had a bottom width of 48ft., with slopes 
of 1 in 2, and later its bottom width was increased 
to 50ft. The scheme cost in ail about £430,000. In 
1862 this new sluice at St. Germans—see Fig. 2— 
failed, and admitted the tidal waters, which eventu- 
ally burst the left-hand bank of the main drain, and 
inundated over 9 square miles of land. Sir John 
Hawkshaw, M. Inst. C.E., was then called in, and, 
as described in a paper he gave before the Institution 
on April 21st, 1863, he dammed off the tidal waters, 
and at a later stage put in syphons to discharge the 
flood water. Eventually in 1880, he erected a new 
sluice on a diversion of the main drain, the position 
of which is indicated in Fig. 2. The cost of this 
disaster and replacement of the sluices was about 
£250,000. At the time it was realised that Sir John 
Hawkshaw’s dam was a remarkable piece of work, 
and when the removal of the dam and syphons for 
the new pumping station became necessary, the 
care taken in the construction of the dam and the 
ingenious construction of the syphons and valves was 
again revealed. 

Since 1880 conditions have become worse, more 
particularly since the heavy floods of 1912. In this 
period the earlier windmills and scoop wheels have 
gradually been replaced by steam and oil engines 
directly coupled to centrifugal pumps, which afford 
@ positive means of pumping, independent of the 
weather conditions. In all there are now about 
eighty-five of these internal pumping sets. The 
lowest part of the Level is furthest from the outfall, 
and in this area particularly shrinkage is still going 
on. Further, the estuary of the river Ouse is ill- 
conditioned, so much so that records of low water 
spring tide levels since 1880, in flood periods, show 
a loss of 4ft. to 5ft. Observations taken during the 
floods of 1916, 1925, and 1928 showed that the Middle 
Level area, as then constituted, had but little margin 
of safety, and that a combination of adverse con- 
ditions during floods would be dangerous. 


THE New Works. 


In 1928 Major Clark, as engineer, advised the 
Middle Level Board that in order to be safe it should 
install a new station at St. Germans, so that during 
flood periods, and in anticipation of floods, the level 
of the water in the main drain and waterways could 
be lowered by pumping, thereby increasing the reser- 
voir capacity. As the sluices at St. Germans, which 
were erected in 1880, were, in some respects, unsatis- 
factory, it was decided that the proposed pumping 
station should incorporate new sluices of larger 
capacity than those then existing, which had a total 
width of 5lit. 

Before the site for the new pumping station was 
decided upon borings were taken in order to ascertain 
the nature of the strata, as this had an important 
bearing on the cost. Further, in view of the disaster 
of 1862, it was important to place the new structure 
on a reliable foundation. In 1928 negotiations were 
opened with the Land Drainage Branch of the 
Ministry of Agriculture and Fisheries. After examin- 
ing the scheme that Department recommended it 
to the Unemployment Grants Committee, which 
made a grant of about 62 per cent. of the cost, at the 
same time stipulating that 75 per cent. of the labour 





in this area, is on the light side, an annual fall of 
22in. to 24in. being the average, otherwise the cost of 


required must come from the distressed areas, and that 
all materials used should be of British manufacture. 
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FiG. 2—POSITION OF SLUICES AND PUMPING STATION 


drainage would be much higher, if not prohibitive. 
In general, it may be assumed that droughts are 
quite as harmful and cost nearly as much as floods. 
The Middle Level area was at one time drained 
through Wisbech into the river Nene, but in course 
of time it was found necessary, in order to obtain 
effective drainage, to divert the river Ouse through 
Tong’s Drain, shown on the plan. About the year 
1840 the discharge through this drain gradually 





very dry periods the banks tend to settle considerably, 








became unreliable, and, acting on a report by Messrs. 





From the borings it was evident that the best 
site for the new structure was on the line of the original 
main drain, about half way between the sluice that 
failed and the Hawkshaw Dam—see Fig. 2. It. was 
also decided to provide for two sluiceways, each 35ft. 
wide, and further to construct the two abutments 
in such a way as to house the engines and pumping 
plant. Three pumping units were decided upon, and 
provision was made in the foundations and engine- 
houses for a fourth set. It was specified that each 
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pump was to be capable of discharging 834 tons of 
water against a static head of 10ft. At this period 
efforts were made to obtain a supply of electricity 
as the motive power, but after making exhaustive 
inquiries electric power had to be abandoned—chiefly 
on account of its high cost owing to the low load 
factor. Tenders for oil-engine pumping units were, 
therefore, invited, and that of the Premier Gas 
Engine Company, Ltd., of Sandiacre, near Notting- 
ham, was accepted. This firm’s tender included 
three oil engines of the horizontal eight-cylinder 
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Fic. 3—LONGITUDINAL SECTION, 


vis-a-vis type, each of 1000 B.H.P., coupled through 
David Brown double-helical reduction gear-boxes 
to Gwynne centrifugal pumps, each 102in. diameter, 
three Glenfield and Kennedy sluice valves, both 
electrically and hand-operated, two auxiliary oil 
engines, each of 44 B.H.P., and necessary auxiliary 
plant, such as exhausters, dynamos, compressors, 
switchboards, fuel tanks, &c. 


DESIGN AND Lay-out. 


The design and lay-out of the new works is clearly 
shown in Figs. 3 and 4. In the North engine-house 


the house drainage pumps, as shown in Fig. 3. As will 
be seen from an illustration on page 312, each engine- 
house gives ample room for operation, and for repair 
and maintenance purposes. An overhead travelling 
crane of 62ft. span and capable of safely lifting 15 tons, 
by Morris, of Loughborough, is provided. The 
generating set in each engine-house supplies current 
for lighting, for operating the sluice valves, and for 
driving the cooling water and house drainage pumps. 
In each house there is an indicator which shows at 
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a glance the height of the tide and drain waters and 
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NEW SLUICES AND PUMPING 


the position of the main sluice gates. Suitable engine 
and sluice controls are provided at a central switch- 
board. 

SLUICE GATES. 

As Figs. 3 and 4 show, there are between the North 
and South engine-houses two sluiceways, each 35ft. 
wide, which are separated by a central pier 7ft. thick. 
The sluices are of the half-tide culvert type, with 
a lift of 19ft., and were designed and manufactured 
by Ransomes and Rapier, Ltd., of Waterside Works, 


the pumps are working, the outer or tidal gates ary 
lifted and the inner gates closed. By arranging tho 
discharge outlets from No. 1 and 3 pumps between 
the pair of sluice gates and by regulating the outer 
or tidal gate, the necessary operation for sluicing 
the tidal outfall channel is accomplished. Each of 
the sluice gates weigh 28} tons, and is connected 
by a series of sheaves to reinforced concrete counter- 
balances, which weigh about 56 tons and travel! 
half the distance of the gate. In order to facilitate 
inspection. and repair, the sluice gates may be lifted 
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Concrete Bulkhead 









M.L.D. 







RIVER OUSE SIDE 


STATION 


so that the bottom edge is level with the coping, 
which is at +25 M.L.D. 

Each sluice gate is built up of three girders, which 
carry vertical channels supporting the skin plate. 

The gate operation is effected by means of an clec- 
trically driven central crab on each of the four spans, 
which drives the hoist barrels through a cross shaft 
and spur gearing. Auxiliary hand operation is 
arranged for in the event of failure of the current, 
and interlocking devices are fitted to obviate the 
danger of the handles being left on the shaft or the 





Ipswich. They work in conjunction with a rein- 




































solenoid brake being held off by the hand release 
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“Twe Encincer”’ 


there are two complete pumping units and one of 
the 44 B.H.P. engines and the other auxiliaries, 
while in the South engine-house one pumping unit 
is provided, but the foundations are prepared to 
receive a further set when required. The other 
14 B.H.P. Crossley engine, complete with auxiliaries, 
is accommodated in this house. The North and South 
engine-houses are connected by means of a duct 
7it. wide and 3ft. 6in. deep, carried under the decking, 
over the sluiceways and through the centre pier. 
This duct carries the interconnecting fuel and com- 


side, or the reverse conditions. There are two sluice 
gates in each sluiceway about 55ft. apart, as shown 
on drawing, Fig. 3. The centre pier is 112ft. long, 


either of the sluiceways between the gates can be 
full and the other empty. 





pressed air pipes, and the electric cable for running 


gravitation, the sluice gates are all lifted ; but when 


' 


FIG. 4—PLAN OF PUMPING STATION AND SLUICES 
forced concrete bulkhead. The level of the sill is 
—7 Middle Level Datum, and the lintel of the bulk- 
head on top of the gate is +12 M.L.D. Each gate 
is designed to withstand a reversal of loads—that 
is, a high tide on one side and no water on the drain 


32ft. high, and 7ft. thick, and is so designed that 
When discharge is by 





when the gear is electrically operated. There are 
limit switches which prevent the gate over-running 
at either end of its travel. These switches are situated 
in the central crabs and are operated by a tappet 
geared down from the cross shaft. 

The driving motors are each 10 B.H.P., 220 volts 
D.C., compound wound machines, mounted on top 
of the central crabs and connected to the gearing by a 
roller chain. 

In the engine-houses float-controlled electrically- 
operated indicators to register the levels of water in 
the river and drain and the height of each gate above 
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the sill have been installed. The electrical control | diameter and are bell-mouthed to 10ft. 6in. In| consumption attained was 0-38 lb. per B.H.P.-hour, 
gear is of the reversing contactor type, the controllers | addition, the inlet has a tapered suction flume leading | equal to a thermal efficiency of 36-9 per cent. on the 


being situated in the engine-house and operated | to the bell mouth so as to obtain a gradually increas- 


net mean calorific value of the fuel oil. The lubri- 


either from the house or a position near the centre | ing velocity to the pump. This is clearly shown in| cating oil consumption was 0-186 lb. per cylinder 
crab by three “ hoist,” “stop,” and “lower” push| Fig. 5. An important feature—see Fig. 3—is the| hour. Special tests were made to determine the 
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“Tae Seemann” @ FIG. 8—ONE OF THE! ‘PUMP UNITS 

Fie. S-Waven FPLow CinculTs cylinders. An open cooling reservoir over the 
suction flume, about 3ft. deep, into which the water 
buttons. Provision has also been made for temporary | from the engines is discharged, is provided. The 
gates, and grooves have been built into the piers on| cooled water is then pumped into two high-level 
both the river and drain sides of the sluices; those on | concrete tanks, 35ft. by 5ft. by 6ft., fitted with 
the drain side are plain grooves suitable for stop-logs, | baffle boards, at a level of about +24 M.L.D., and 
while on the river side grooves are provided with! from these tanks the water gravitates through the 





Crank Pit Cover | 











cooling water system for the oil engines, which is | torsional oscillations of the unit and it was shown 
of the open type with a thermometer on each of the | that there was for the most part an entire absence of 


torsional oscillation of measurable intensity. Although 
so far it has not been possible to test the pumping 
sets under full load, owing to lack of water, the general 
performance can be assessed from the following 
figures (see Table), prepared by the makers, the 
basis being fuel oil at £5 per ton. The engines have 
been run on B.P. “ Diesoleum ”’ and “‘ Shell Mex ”’ 
fuel oils, and they can also quite well utilise fuel oil 
produced from British coal. 


TaBLe.—Leading Particulars and Fuel Costs when Performing 
the Following Duties with Three Pumping Sets. 





| j 








Tons | | Static | Engine | Fuel, | Fuel 
water | Cusecs.| head | revolu- |Engine| Ib. cost in 
per | ar tions |B.H.P.| per pence 
minute. feet. | Per min. min. | per min.) 
2595 | 1550 | 5 171-4 | 2310 | 14-82 | 7-928 
2505 | 1500 | 10 200 2700 | 17-34 9-277 

| 
1380 | 828 15 213 | 2865 | 18-39| 9-838 
1155 | 692 | 17 225 | 3000 | 19-26 | 10-304 
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The engines drive the pumps through single- 
reduction gearing, designed and manufactured by 
David Brown and Sons (Hudd.), Ltd., of Huddersfield. 
These gears, which are illustrated in Fig. 12, were 
designed to transmit the following powers :— 

1000 horse-power at a speed reduction of 225-94-5 r.p.m. 


900 2 * * 200-84 ’ 
770 bf 4 jhe 171-4-72 


The pinions are of high carbon forged steel rings, 
shrunk on to solid forged medium carbon steel shafts, 
with . hob-generated double-helical involute teeth. 
The low speed wheels with which they mesh consist 

















in Open Position \ ee P 
\ —— Air Inlet 
‘ \ i ; A, 
Q at | \| Air Inlet 
Z ~ ey f ~ b i] Valve 
- ~ ; \\/ ] r | 

. | ge it : 

\ ——— o TPP ra) 

ee Ze, t / iit 








Sprayer 





























U 
\J a 
Ol) 





i i) oil 
| 











| Exhaust i / 








a T .) 
| LONGITUDINAL SECTION THROUGH CYLINDERS. 


“Tue Enomecr” 


Valve Z = 





Swain Sc. 


FIG. 6—LONGITUDINAL SECTION THROUGH CYLINDERS OF 1000 B.H.P. ENGINE 


rails and corner guide angles suitable for the reception | cylinder jackets. In the event of the cooling water 
of steel gate sections. The end crab bearers which run | temperature getting too high, additional cold water 
across the overhead girders are extended on the river} can be pumped in from the main drain. In the North 
side to carry a runway joist for the purpose of placing | engine-house a barometric pipe about 12in. diameter, 
the temporary gates in position, the overhanging | is fitted between the pump and the air exhausting 
pumps in order to prevent 
water getting into the 
exhausters. Arrangements 
are provided whereby the 
SE aay RE 4 auxiliary exhausting and 
lighting sets are intercon- 
nected through the duct. 
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ENGINES AND Pumps. 


The engines, views of 
which are reproduced, are 
each 1000 B.H.P. Crossley- 
Premier vis-a-vis oil engines 
with eight cylinders, having 
a bore of 18in. and a stroke 
of 26in. A complete 
description of the engines 
has already been given in 
THE ENGINEER of Decem- 
ber 5th, 1930, and in Fig. 6 
wereproduce a longitudinal 
section through the cylin- 
ders, which shows the 
arrangement of working 
parts. Before delivery, one 
of the three units under- 
went exhaustive trials at 
the makers’ Sandiacre 
works, a report on this 

FIG. 7—SECTION, THROUGH 102IN. DIAMETER PUMP engine being prepared by 

Mr. W. A. Tookey, M. Inst. 

ends being supported by steel columns built up from, C.E., M.I. Mech. E. In addition to the tests at 
the piers. fractional loads, an endurance trial of over 127 hours 

Fig. 5 shows the water flow circuits and the | at 905 B.H.P. continuous load at a speed of 215 r.p.m. 
arrangement of aprons on both the intake and dis- | was run, and was directly followed by a twenty-four 
charge sides. The main branch pipes are 6ft. in| hoursrunat 1000 B.H.P.and 214r.p.m. The mean fuel 
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of two high carbon forged steel rims shrunk on to cast 
iron centres, which, in turn, are pressed and keyed on 
to low-carbon forged steel shafts. The gear centres 
are 32in. apart and there are fifty-nine pinion teeth and 
141 wheel teeth of lin. circular pitch. Our illustration 
shows the heavy structure of both bearings and bed- 
plate. Splash lubrication is employed for the gears 
and ring lubrication for the bearings. Between the 
engine and dJearing and the gear-box and pump there 








Fic. 9-TWoO PUMP IMPELLERS. 


are flexible couplings of the engine makers’ own 
design. 

The pumps are of special interest on account of 
their large size. They are certainly the largest of 
their type in this country, and possibly among the 
largest of their kind in the world. They were 
designed by Gwynnes Pumps, Ltd., of Hammersmith, 
London, and Lincoln. The three units, Nos. 1, 2, 
and 3, each have a designed output of 833 tons 
of water per minute delivered against a total gauge 
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head of llft. when running at 84 r.p.m. A _ cross 
section through one of the pumps is reproduced in 
Fig. 7, and in Fig. 8 a view of one of the completed 
units is given. The discharge branch has a diameter 
of 102in., or 8ft. 6in., with independent twin suction 
branches, S4in., or 7ft., diameter at the junction, 
with bell mouths. In Fig. 9 we show two of the 
pump impellers. They are of the double-entry 
shrouded pattern with Francis blading, and are 
95in. diameter over shrouds, with a tip width of 
35in., the ratio between the eye diameter and the tip 
diameter being 1: 1-25. The water entry speed is 
slow in order to avoid cavitation when pumping from 
a low-drain level. As Fig. 7 shows, guides are placed 
at the eye of the impeller in order to ensure radial 
entry and to provide support for the inner end of the 
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FiG. 10 -PERFORMANCE CHARACTERISTICS 


bearmgs carrying the shaft and the impeller, which 
by this means is well-supported within the pump. 
Some of the principal dimensions of the pump are 
given in Fig. 7. The curves reproduced in Fig. 10 
show the performance characteristics of the sets. 
Some of the somewhat unusual points in the pump 
design and manufacture may be of interest to our 
readers. When built up the overall height of each 
pump is 23ft. 6in., with a length over the shaft and 
outside bearings of 28ft. 3$in. To facilitate casting, 
machining and transport, the volute of the pump was 
made in four sections, each comprising two parts 
jointed through the vertical centre line, the largest 
being the part containing the smallest section of the 
volute, the cut water and the discharge branch. The 
casting weights of this section were 11 tons 14 ewt., and 
were followed by the other volute section in order of 








Fic. 11—ELECTRICALLY - OPERATED SLUICE VALVE 


their development with weights of 5tons 12 ewt., 9tons, 
and 11 tons 13 ewt. The suction branches are in two 
parts, and the top half weighed 3 tons 5 ewt. and the 
bottom half 4 tons 12 ewt. The impeller was cast in 
one piece and weighs 10 tons, and when keyed to its 
shaft this formed the heaviest lift, namely 14 tons. 
When keyed up, trued and balanced, it was considered 
advisable to transport and erect this item in one unit, 
and the doors of the engine-house were specially 
designed to admit it. 

In the making of these pumps the foundry work 
followed the normal practice for heavy loam castings, 
and | per cent. nickel was used in the mixture in order 
to ensure soundness. Every casting came out per- 
fectly sound, and matched splendidly, which, when 
it is realised that as much as 2in. had to be allowed 
for cooling contraction on some of the sections, was no 
mean achievement. For machining the joints of the 
volute section, a special milling and drilling machine 
was built with independent motor-driven head. The 








boring of the built-up volute was done on a standard 
machine. A water pressure test of 25 lb. per square 
inch was applied. The work of erecting the 
plant—-see illustrations on pages 302 and 312-— 
was in the early stages somewhat in the nature 
of field work, as the bottom halves of the pump 
with the discharge branch and valve, together with 
the suction branches and bell mouth, had to be in- 
corporated. When the foundation work was placed 
in position and lined up, the pump parts were then 
built in as the mass concrete work proceeded, all of 
which made it a slow process, but, owing to the 





possibility of accidentally switching on the motor 
while the handle for emergency manual operation is 
in engagement. This device takes the form of a hous. 
ing surrounding the squared end of the operating 
shaft, and is closed by means of a hinged cover, in the 
hinge of which is incorporated a switch connected in 
series. with the motor contactor gear. On opening the 
cover to engage the operating handle the contacto: 
circuit is broken, and the motor cannot be started 
until the circuit is‘again completed by removing the 
handle and closing the cover completely. 

Two speeds for manual operation are available 





FiG. 12—-SINGLE REDUCTION GEARS 


excellent facilities given by the engineer, this part 
of the work was successfully accomplished. So as to 
avoid distortion, dummy shafts were fitted, and the 
top half of the pump casings were then fixed in place. 
The final erection of the pump bearings and impeller 
and shaft, top of valves, &c., were left till the engine- 
house walls were finished and the crane was available. 
The satisfactory nature of the co-operation between 
engineer’s staff on the concrete work and the con- 
tractors, was shown on starting up the plant, which 
operation went off without a single hitch, full load 
being put on within ten minutes of the first turn round. 





on the valve, one incorporating the large reduction 
gear for opening the valve from its fully closed 
position under full head, and the other involving the 
smaller reduction gear for use when the valve is being 
operated under balanced conditions. The overall 
height of each of these valves is 24ft. 8}in., and the 
weight about 34 tons. A feature of the engine-house is 
the convenience of control which has been assisted 
by such aids as marked tachometers, giving appro- 
priate engine speeds for varying pumping heads, 
electrical heaters for cylinder jackets to facilitate 
starting and the general heating of the engine-houses 























Fic. 13--ViEW OF DRIVEN FOUNDATION PILES 


Attached to the discharge branch of each pump is a 
Glenfield and Kennedy 8ft. 6in. diameter electrically- 
operated sluice valve, designed for a working pressure 
of 22ft. head and tested to 60ft. head. One of these 
valves is shown in Fig. 11. It is made in cast iron, the 
body being in two parts. The doors are of the parallel 
face type with gun-metal sealing rings. The valve 
is operated by means of an electric motor geared to 
the screw through spur and worm reduction gears, 
which are automatically lubricated. 

A particular feature of the gear is a new automatic 
safety device, which has been provided to eliminate the 





by special stoves during the winter months. The 
controls are so interconnected that the three units 
can be run in a very simple manner from either engine- 
house. 


PREPARATORY WORK AND PROGRESS. 


Before any constructive work could be started, a 
camp to accommodate 150 men from the distressed 
areas had to be provided, complete with sleeping huts, 
dining rooms, kitchens, baths, and ablution sheds, 
an electric generating station for lighting, and a 
recreation hut. At the outset it was decided to take 
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the two 44 B.H.P. Crossley engines and Crompton 
generators over from the engine constructors and 
place them in a temporary engine-house, and thus 
provide electric power for excavating, pile driving, 
pumping, &c. 

The work of excavation was undertaken by a 
Henderson scraper, operated by a 60 H.P. electric 
motor. This equipment consisted of a tower for the 
operator, with the motor and hoisting drums and steel 
ramp and open grid at the top, through which the 
spoil was allowed to drop into jubilee wagons. The 
bucket or scraper had two sides and a top, but no 
bottom. It was operated by a cable and at the back 
end was attached to another cable which passed 
through the tail and carriage pulley and back to the 
hauling tower. The scraper was arranged to slide 
over the material and to fill itself gradually. When 
full, it was hauled up the ramp to the grid. The 
machine worked to a width of 220ft. and a depth of 
34ft. The jubilee wagons were then hauled away in 
batches of ten to the spoil heap. The work of exca- 
vation was at times hampered by falls which were 
caused by sudden failures of the peat. It finally be- 
came necessary to box in the site of the new structure 
with Larssen steel interlocking piles in order to exca- 
vate down to the required depth. At a depth of 10ft. 
trial holes were sunk, and revealed the Kimmeridge 
Clay at a depth of about —20 M.L.D. Overlaying 
the Kimmeridge Clay there was a stratum of running 
sand and peat, varying in depth from 3in. to Qin., 
and, above this, soft clay. At first it appeared doubt- 
ful if the Kimmeridge Clay was good enough to take 
the load of the new structure, especially in view of the 
fact that the dead loads were not evenly distributed; 
but were at the extremities of the. building, and the 


live loads were at the centre. In order to form a 
correct opinion, it was decided to drive a test pile. 
With a 2-ton monkey this pile was driven 30ft. into 
the Kimmeridge Clay. Altogether, 1314 reinforced 
concrete piles—see Fig. 13—each l4in. by 14in., were 
driven under the structure, varying in length from 
35ft. to 46ft. Raking piles were driven in line with 
the front and back sluice and flanking the main 
engines to a batter of 1 in 24. The position of these 
piles is indicated in Fig. 3. 
PERSONNEL. 

The Chairman of the Middle Level Board, Mr. J. N. 
Heathcote, who has held this position for several 
years, and the Vice-chairman of the Board, who is 
Chairman of the Pumping Committee, Mr. H. A. 
Whittome, both took leading parts in the early 
negotiation and the carrying out of the work we have 
described. 

The actual scheme was prepared by Major R. G. 
Clark, M. Inst. C.E., Chief Engineer to the Middle 
Level Commissioners, who was assisted by Mr. David 
Hill, Assoc. M. Inst. C.E., as Resident Engineer, and 
the constructive work was carried out by direct labour 
under their supervision. The total cost of the whole 
work, including machinery, worked out at about 
£224,000. 

About 230 men were at one time engaged on the 
work, and 75 per cent. of them came from the dis- 
tressed areas. They were housed in the camp near 
the site. A recreation hut was provided by the 
Middle Level Board, which was equipped with 
billiard tables, canteen, &c., and was run by Church 
Army officers, whose help and assistance was warmly 





appreciated by all concerned. 
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INVENTIONS AND Economic RECOVERY. 
( a Tuesday morning, September llth, before 
Section G (Engineering), Professor Sir James B. 
Henderson presented a paper on “‘ The Development 
of Inventions as a Stimulus to Economic Recovery.”’ 
In certain quarters, he said, the bulk of the blame 
for the present depression was laid at the door of 
engineering, and much had been written and said 
about industrial employers having deliberately 
embarked on a policy of increased mechanisation 
and mass production solely to reduce costs and 
increase dividends, regardless of the resulting unem- 
ployment. Mass Production, however, was not the 
sudden and ruthless creation of recent years, but was 
the inevitable outcome of a thousand and one inven- 
tions of the last century, a result which, admittedly, 
was hastened by the war, but which would have been 
achieved within a comparatively short time even 
if there had been no war. He believed that the evil 
as well as the good effects of mass production would 
have been foreseen and forestalled by industry itself, 
but for the war conditions. But the movements of 
the war years were too sudden and stupendous to 
allow of careful planning, and so many non-industrial 
influences, national and international, had arisen to 
confuse the issues and aggravate the problem, that 
it had now gone far beyond the possibility of planning 
a solution on industrial lines alone, though something 
could be done by stimulating the production of new 
industries. 

After a brief review of what had already been done 
in this respect—in the course of which he gave credit 
to the Government for its fesearch propaganda and 
subsidy, and mentioned the prolific educational 
propaganda by scientific and technical societies, and 
by the Press to educate the masters of industry in 
the importance of scientific progress—Sir John 
said there were many potential new industries lying 
dormant in the records of our Patent Office, divided 
into 146 classes, and he considered means of stimulat- 
ing the development of some of them. It might be 
thought, he said, that that was the function of the 
various research organisations, but that was not 
the case. The Board of Invention and Research 
definitely excluded that work from its purview. It 
was true that research frequently led to invention, 
but the development of the invention was generally 
# longer and more expensive step than the research. 
Hence, the policy of the Board was easily understood. 

He had every sympathy with research and pro- 
paganda in its favour, but it did not seem to be appre- 
ciated sufficiently that the research of to-day was 
looking after the industry of ten or more years hence, 
whereas the prospect of quick recovery lay more 
in the development of inventions lying dormant 
in our patent records. 

It was generally thought that industries were on 
the look-out for new inventions; but the type of 
invention which chiefly interested them was one which 
would reduce their working costs and which generally 
led to increased unemployment. That was almost the 
only type of invention for which there had been a 


Association. 
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280, September 21st). 


After an invention had been developed to the 
commercial stage, there was little difficulty in finding 
capital to work it. It was much easier to find £25,000 
or more for the commercial working than to find 
£5000 for the development. Yet the profits on the 
development of a successful invention were very 
great, the sale of the foreign rights alone recouping 
the promoter many times over. 

In pre-war days there were many rich men who 
promoted inventions ; but since the war such men 
were scarce, and a new generation of capitalists 
had arisen who had not yet had their attention 
drawn to this lucrative type of investment, or had 
not the necessary economic vision to see its possi- 
bilities. Sir John asked if it were not possible to 
organise the connection between the inventor and 
the promoter, for the good of the industry of the 
country, so as to stimulate employment to the 
maximum. One step had been taken by the Institu- 
tion of Mechanical Engineers, in appointing a com- 
mittee to introduce its members, who were inventors, 
to promoters with capital. That example, he sug- 
gested, might usefully be followed by all other engi- 
neering institutions. Similar committees might 
also be formed in every industry, the object being 
to stimulate the formation of new industries. 

What was wanted to stimulate industry in this 
country was a little of the spirit which had permeated 
Germany in pre-war days, under the personal stimulus 
of the Kaiser, when inventors were encouraged to 
the utmost. That spirit seemed to be reviving in 
Germany. But we had always been leaders in 
invention, and it needed only about half the stimulus 
that had been given to research to be given‘to the 
development of inventions to ensure a considerable 
acceleration in our economic recovery. Different 
methods of securing that stimulus might occur to 
different organisations, and he hesitated to recom- 
mend any attempt at a central organisation. 

One possible method would be for the State to 
forego income tax upon the expenditure on all 
scientific research and development up to the com- 
mercial stage. That would remove many of the 
anomalies now existing, and would stimulate the 
introduction of new industries. We needed an Act 
of Parliament to confirm the principle involved, 
so that officials of the Inland Revenue Department, 
who had to deal with the collection of income tax, 
would be provided with a definite principle for 
administering the law. It would probably be neces- 
sary for all promoters of inventions claiming the 
remission of income tax to submit their returns 
to a certain amount of scrutiny by the Inland 
Revenue Department. The principle involved might 
be thoroughly investigated by the British Association 
or some similar organisation, and if found to be free 
from serious objections, might then be impressed 
upon. the Government with some authority. 


DISCUSSION. 


Sir Josiah Stamp, referring to the development of 
inventions as one of the critical points of the develop- 





demand since the war. 





ment of industrial life, said he believed the gestation 





period was shortening, as compared with that ot 
inventions of 100 years ago, but because there was 
nobody whose particular business it was to get inven- 
tions introduced into industry successfully, it was 


still one of the weakest points. It was very difficult 
to say exactly when an invention had become really 
self-supporting commercially ; there was often a long 
period of partial yield. With reference to the author’s 
suggestion concerning remission of income tax to 
promoters of inventions who would submit their 
returns to the scrutiny of the Inland Revenue Depart- 
ment, Sir Josiah said that as an old Inland Revenue 
man he was conscious of the difficulties involved. I 
would be excellent to capitalise the initial expenses 
of invention and to write them off over a period of 
years, or to treat none of the profits as taxable until 
the invention had been fully amortised. But it would 
be impossible for a revenue official to say what wes 
and what was not an invention. For example, in the 
case of a new ship having new ideas and new arrange- 
ments of old ideas in it, it would be possible to claim 
that a considerable proportion of the expenditure was 
of an amortisable character, and that no profits 
should be charged until that was disposed of. There 
was no sudden cleavage between invention and inno- 
vation; there would have to be an arbitrary line 
which must be drawn by experts—and the experts 
would have a lean time ! 

Inventions designed to enable one to produce 
better and cheaper came within the internal economics 
of an industry, and could be grasped and organised 
for in a way which did not apply to new undertakings 
depending on public taste. It was very serious to 
attempt to cut off that source of economic waste 
which we found in a succession of small pioneer 
inventors. There were dozens of cases where the 
pertinacity of a particular man, standing on the 
shoulders of half a dozen who had been ruined, had 
introduced a thing successfully, whereas it would 
have been turned down by a large combine. Where 
there was a large plant engaged on a certain process, 
it might not be very comfortable to introduce a new 
gadget which would displace it. It might be more 
economic to wait until the renewal time arrived rather 
than to introduce it suddenly and render the existing 





plant obsolete, unless the marginal value was very 
great. There was this difficulty of rendering plant 
prematurely obsolescent by introducing things which 
were not really worth while, considering the economic 
organism as a whole, and it was because of that that 
some slowing up or control was desired. 

Wing-Commander T. R. Cave-Browne-Cave, who 
had had experience of a considerable number of 
inventors of ‘‘the world’s perfect silencer,” was 
impressed in such circumstances by the enormous 
amount of wasted effort as well as by the extra- 
ordinary ingenuity which many of these inventors 
displayed. If it were possible to set up an organisa- 
tion which would explain what was really wanted in 
certain connections, for the guidance of inventors, 
so that they could devote their great ingenuity along 
useful lines, we should get very much more fertile 
and useful invention than at present ; but there was 
the other half of the problem, that of establishing 
relations between inventors and the people with 
capital, and it was difficult to suggest how a man 
with capital could be advised as to promising 
inventions. 

Professor B. P. Haigh agreed that it had been 
easier to obtain £25,000 to improve and develop an 
invention than to obtain £5000 for it in its earlier 
stages. But those who had found the £25,000 in the 
past had often lost it ; they were. getting wiser, and 
were beginning to think that the first £5000 should 
be put into the development of inventions. So that 
perhaps the inventor of the future would have an 
easier time through the misadvantures of the financier, 
so that the difficulty would put itself right. Another 
problem was the difficulty of the financier in forming 
a judgment of an invention, particularly because 
rarely had the financier had a training in science ; 
very often he had to pay fees for expert advice and 
one might doubt whether he always obtained value 
for those fees. 

Dr. S. J. Davies said that in the past, when there 
were sufficient people with surplus capital, prepared 
to gamble on a new invention, companies were formed 
on every conceivable excuse, and worthless inventions 
were taken up without advice, so that capitalists 
had lost a lot of money, and had become more con- 
servative. There was a tendency to-day for expert 
advice to be sought much more than was the case 
formerly, but there was still danger in the continued 
existence of company promoters, who were more 
concerned with setting up a company than in setting 
up a successful industry. 

A Speaker (a representative of the Economics 
Section) said that since we were largely at the whim 
of the consumer the rate of obsolescence would be 
speeded up, because of the demand for new things, 
and that meant a great deal of economic waste. The 
economist felt that there was an immense need for a 
greater understanding between the expert and the 
economic adviser, and more co-ordination in deter- 
mining what was really wanted. A great deal of 
nonsense was talked about invention being the cause 
of our present unemployment. There was always 
with us a certain residue of unemployment due to 
technological progress, as we called it, but he was 








convinced that in general, under normal conditions, 
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invention and the increased use of mechanical pro- 
cesses was definitely tending to expand the demand 
for labour and reduce unemployment. We should 
endeavour to provide means whereby greater control 
could be secured over invention, to correlate it with 
the general trend of the trade cycle at the moment and 
avoid economic waste. 

Professor B. W. Holman suggested that there should 
be some central bureau of industrial economics to 
which one could apply in order to determine when an 
invention was profitable to the community and when 
it was not. 

Professor F. C. Baily (President, Section G) said 
that the two important points raised were the slow- 
ness of the adoption of an invention and the rapidity 
of supersession, the two being almost contradictory. 
Nowadays an invention had a short life because some- 
thing better was soon invented, but no one could 
foretell, and that serious risk must be taken. He 
recalled that nine-tenths of the inventions of Dr. 
Ferranti were before their time, and although ‘they 
were the more interesting and scientific he had made 
nothing on them ; his comparatively minor inventions 
were the most profitable. Perhaps too much sym- 
pathy, however, had been wasted on the private 
inventor. He invented because he could not help 
doing it ; although he suffered disappointments, he 
was a happy man. But one would like to make him 
happier, and at all events keep him alive. He sowed 
the seeds, but very often other men picked up those 
seeds and made them grow. 

Professor Sir James Henderson, in his reply, said 
that the big corporations, having large research esta- 
blishments, had a limitation to their expenditure on 
inventions. An invention might be submitted to 
them, and then, for economic or budget reasons, or 
because they were already dealing with a portion of 
that invention, it might be turned down ; and once it 
was turned down by a large corporation the inventor 
would have very great difficulty in getting any 
financier to look at it. With regard to the point 
about keeping inventions in pigeon holes because their 
adoption would involve alterations in their own 
organisation, Sir James pointed out that corporations 
could not scrap a lot of plant suddenly, and for that 
reason they bought such inventions, which might 
interfere with their methods of manufacture or their 
monopoly, and reserved them for some future date. 


TECHNICAL EpucAaTION AND INDUSTRIAL 
RECRUITMENT. 

At a jomt meeting of Sections F (Industrial Co- 
operation) and Section L (Educational Science) on 
Tuesday, September 11th, the subject of the planning 
of a national policy of technical education and indus- 
trial recruitment was discussed from several points 
of view. 

Mr. A. P. M. Fleming (a director of the Metropolitan- 
Vickers Electrical Company, Ltd., and manager of 
the Research and Education Departments of that 
company) discussed the problem in a large centralised 
industry. The most important consideration in indus- 
trial activity, he said, was personnel, and its effective 
training could only be planned having regard to the 
fundamental factors underlying the conduct and 
evolution of industries at home and to the general 
state of economic and social conditions, which at 
present are in an abnormal state of flux. 

An ideal system of co-ordinating demand and 
supply of technical workers in industry would take 
into account, for a period of, say, five years ahead, 
such factors as numerical requirements of every type 
of worker, changes in types of production and 
variations in forms of industrial organisation likely 
to affect the numbers and types of workers, present 
international policies regarding shortening hours of 
labour, as, for instance, those in operation in the 
United States of America under the National 
Recovery Act, the introduction of entirely new forms 
of industry and considerations, such as alteration in 
the school-leaving age and the age of retirement. 

Could those conditions be evaluated accurately, 
then it might be possible to assess in advance the 
number and types of technical workers required, 
and to plan their pre-industrial education and prac- 
tical training. In the absence of accurate knowledge, 
the difficulties of such planning were obvious, and at 
best it was possible only to discern the general trend 
of industrial requirements and to try to forecast 
variations in demand and supply which, however, 
could not be completely synchronous. 

Broadly, modern manufacturing industry could be 
divided into two groups, namely, that concerned with 
the production of commodities of a consumable type 
and that concerned with the manufacture of the means 
of production. Where production was of such a type 
that it involved increasingly large capital outlays 
for buildings and plant, as in certain of the heavy 
industries, combination and rationalisation was 
an inevitable development. On the other hand, where 
specialist lines were concerned the small manufac- 
turer was often, by virtue of greater mobility, rela- 
tively more prosperous, and the tendency appeared 
to be for that type of organisation to increase in 
number. From the employment point of view, small 
concerns in the aggregate offered a better balance of 
personnel, both from the point of view of size and 
character and geographical distribution. The greatest 





In a country such as this, to which overseas markets 
were of the utmost importance, that was a factor to 
be taken into account in education and training, so 
as to enable us best to deal with the commercial 
conditions that such markets presented. The 
economic problem of unemployment emphasised the 
necessity for extending industrial activities not in 
the direction of intercompetition for existing pro- 
ducts for which the market was already saturated, 
but in the continuous evolution of new or improved 
products. That condition constituted perhaps the 
most important factor for the future in the education 
and training of personnel for industry. 

To consider how these various conditions were 
recognised in relation to the education and training 
of personnel, an example was given of a large engi- 
neering organisation, the activities of which involved 
a very wide range of products, some being of the con- 
sumable type and some the means of production. 
The business was well balanced as between home and 
overseas markets, in connection with which the pro- 
blem of new products was kept to the forefront. 
Such an organisation had normally about 10,000 
employees, of whom 3000 were staff workers, of whom 
1800 were technical workers—if the line of demarka- 
tion were drawn immediately below the level of the 
draughtsmen, testers, foremen, and sales engineers. 

In that organisation a premium was placed on 
ability, and every channel was kept open for upward 
mobility—a condition which necessitated consider- 
ing the personnel problem from the rank and _ file 
upwards. It must be possible for a person, no matter 
what his social background or initial educational 
opportunities, to develop his capacity and acquire 
the necessary education and training to carry him 
upward to whatever level his abilities entitled him 
to attain. 

Intelligence and vocational tests had been experi- 
mented with for many years, but up to date it was the 
experience of that organisation that the judgment of 
staff thoroughly versed in the problems, customs, 
and usages of the trade concerned, and having wide 
experience of young workers, afforded the surest 
guide as to the suitability or otherwise of the worker 
for the job. In every case the greatest effort was 
made to assist the youth to a self-selection of his work. 

In earlier years two types of course for the training 
of its young commissioned officers had been planned. 
One was to take men from the secondary and public 
schools who had matriculated and to give them a four 
years’ course of practical training, during which time 
they undertook part-time studies. The alternative 
course was to admit for two years’ training young men 
who had completed a degree course in applied science 
in the universities. After several years’ experiment, 
to meet some of the difficulties in the matter of self- 
selection, a new course had been adopted, in which 
@ young man, who had the means to pursue a univer- 
sity course and who had already satisfied the entrance 
requirements to a selected university, spent a year 
in the works. If he were a misfit, the fact was usually 
easily discovered during that preliminary period. 
During that time he had opportunities for part-time 
technical education, which gave him a “running 
start ’’ when he went to the university. Moreover, 
he went to the university with a very clear conception 
of what industry meant, and probably had already 
had his appetite whetted for some particular line of 
study to which he would naturally tend to give more 
attention during his university course. After com- 
pletion of his university course he returned to the 
works for a year, so that the total period of practical 
training was the same as that of the man who had 
completed his college course before entering the works. 


The course of training outlined was practicable 
in a large organisation only, and emphasised the 
importance of recognising that to a considerable extent 
the large organisations must carry the load of prac- 
tical training for the country as a whole. This fact, 
said Mr. Fleming, had never been adequately appre- 
ciated. One would like to see some definite recogni- 
tion of this practical training, as, for example, by the 
conferring of a higher degree by the universities on 
men who had pursued a course of training, such as 
had been described, in an organisation of accepted 
standing. Such training was as essential as that given 
in the university itself, and while one acknowledged 
the risk of abuse, such risks could be minimised by 
suitable planning. Mr. Fleming urged that greater 
use be made by the universities of the men who had 
scientific and technical experience in industry, and 
vice versd. Such association had been pursued to a 
great extent in countries other than our own. 

In planning a policy of technical education and 
training for industrial requirements, a factor of first 
importance was to ensure that the right students 
entered the universities and technical institutions. 
The youth who pursued part-time technical courses 
did not suffer from mis-direction, since his line of 
study was one of self-selection based on experience. 
A period of training in a works prior to the university 
career was of great value in revealing misfits, but it 
should not be done in the old haphazard ‘‘ sandwich ” 
method ; it should be part of a carefully planned 
course in which entrance to the university had already 
been secured before the preliminary course in the 
works was attempted. The increasing tendency for 
the members of university staffs to obtain industrial 


disability from which they suffered was the incapacity | experience, even if only by short visits or by under- 
to finance research on a scale of any magnitude. 
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to be utilised by the universities for occasional] 
lecture work, were signs of a growing healthy inter- 
change. The present failure of the universities and 
other institutions to utilise the resources of works 
research laboratories and their research staffs repre- 
sented an unused asset of the greatest importance in 
technical education. 

The fact that the introduction of technically trained 
people into industry occurred largely through the 
channels afforded by the large industrial concerns 
increased the possibilities of establishing ultimately a 
more or less common policy, but in the best interests, 
both of industry and personnel, that should not be 
pushed too far. Close co-operation between industry 
and the schools and other educational institutions 
and those responsible for their conduct was likewise 
essential. The work of such bodies as advisory com- 
mittees, the various educational associations, pro- 
fessional institutions, the joint industrial councils, 
the research associations, universities’ appointments 
boards, careers masters in schools, and all concerned 
with advising young people with regard to their 
industrial future, might be mentioned as co-ordinating 
agencies. 

INLAND WATER SURVEY. 

The Second Report of the Committce appointed 
to inquire into the position of inland water survey 
in the British Isles, and the possible organisation 
and control of such a survey by a central authority, 
was presented in Section G (Engineering) on Tuesday, 
September llth. The Chairman of the Committee 
is Vice-Admiral Sir H. P. Douglas, and the Secretary 
is Captain W. N. McClean. 

The Committee has formed the opinion that it 
would not be feasible, under present conditions, to 
move for the immediate establishment of an organisa 
tion to be financed by public funds, but rather that 
a beginning should be made in a comparatively smal! 
way, financed by subscriptions from individuals 
and bodies interested, with the prospect of being 
ultimately incorporated in a Government Department. 

The collaboration of the Institution of Civil Engi- 
neers was obtained, and in June last a letter and 
memorandum, signed by the Presidents of the British 
Association and Institution of Civil Engineers, were 
submitted to the Prime Minister, and on July L7th 
a deputation was received by the Minister of Health, 
who stated that the suggestions put forward by the 
deputation would receive the most careful considera- 
tion of the Government. 

The Committee recommends that, in order to 
continue its work with a view to achieving the objects 
outlined in the report of 1933, it be reappointed for 
another year with a grant of £100. 


Tue Fiow or THE RIvER DEE (ABERDEENSHIRE). 


Another paper before Section G on Tuesday 
morning, September 11th, was one by Captain W. 
N. McClean, on ‘*‘ River Flow Records,” in which 
he described the gauging of the river Dee (Aberdeen- 
shire) at Cairnton, whence Aberdeen obtains its 
water supply. His object was to give a practical 
example of how river survey might be carried out, 
and in the afternoon, following the delivery of his 
paper, members of Section G visited Banchory, 
Cairnton, and Wood End House to witness an actual 
river-gauging demonstration. 

The author commented upon the tendency on thie 
part of the general public, and even of those directly 
concerned with the uses or amenities of water, to 
say that knowledge of river flow was purely of 
scientific interest ; but he emphasised that knowledge 
of rainfall flows and water levels would be a guarantee 
against developments which would be harmful to 
the amenities and legitimate use of the river and its 
water. 

The importance of storage values and their effect 
in reducing the intensity of flood flows was 
emphasised, and Captain McClean added that the 
survey would grow, but that it must grow by local 
effort under the lightest central supervision and 
expert direction. 


Discussion. 

Mr. Menzies (Fishery Board for Scotland) said 
it would be idle to deny that in these civilised days 
the human population must of necessity have the 
right to draw on rivers for its water supply and for 
the carriage of its liquid effluents. He hoped that 
none of the rivers in Scotland would ever reach the 
stage reached by one river in the Ruhr, where the 
whole of the water was re-used for human and indus- 
trial purposes three times over. Although Captain 
McClean had suggested that the local water authority 
office was perhaps the most appropriate place to 
work out the data, which would be made available 
to those interested, Mr. Menzies suggested, without 
committing either his Department or the Govern- 
ment, that the data would be made available more 
easily and to a wider circle by its distribution to a 
central authority, which could arrange for its storage 
and publication. 

Sir Murdoch Macdonald (Past-President, Institu- 
tion of Civil Engineers) said that the Meteoro- 
logical Office had rainfall and temperature records 
over a very great number of years, but rainfall records 
alone were not @ sufficiently accurate indication of 
the true volume of water flowing through any par- 
ticular area, because rainfall was very sporadic. 
On the other hand, if rivers were gauged, then 
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throughout the year and for all years accurate records 
would be available. But he uttered the warning 
that it did not follow necessarily that if the water 
level recorded in the gauge was 3it. in two successive 
years, the volume of water through the current meter 
would be the same. Therefore, he urged the necessity 
for extreme care in selecting the sites of the stations 
at which the gauges were situated, because if there 
were any movement in the bed of the river, either 
upstream or downstream of the gauge, it would 
vary the record on the gauge, although the volume 
of water might be the same. He had known the 
depth of the Nile to vary from one year to another 
by 45 cm., and yet record exactly the same amount 
of water flowing through the sluices at one of the 
dams. Probably the best course would be to ask 
the Government to make it a statutory duty of the 
Drainage Boards established throughout the country, 
and their officers, to record the discharge of their 
rivers by current meters in the first instance, and then 
by suitable water level-recording stations. The 
information could be gathered in that way at very 


little expense, certainly to the Central Government, 
because it was the duty of the Drainage Board officers 
to know the amounts of water flowing in the rivers 
they dealt with, and if they were required statutorily 
to hand that information to the Government—either 
the Department of Scientific and Industrial Research, 
or the Department of the Home Office which dealt 
with such matters—it could be published. 

Mr. T. F. Henderson (Borough Surveyor and Water 
Engineer, Aberdeen) gave some particulars of the 
Aberdeenshire Dee, which was 85 miles long. 

Mr. O. F. T. Roberts (Aberdeen University) 
pointed to the difficulty of measuring evaporation, 
because it was complicated by air temperature, 
the nature of the surface, and the gustiness of the 
wind, and emphasised that if river flow measure- 
ments were carried out over a large area of the 
country, we should be able to find the difference 
between the amount recorded by the rain gauges 
and the actual amount which went down to the 
rivers. 





(To be continued.) 
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NOISE. 


Smr,—We are greatly interested in the articles in your 
issues of August 17th and 24th, by Dr. A. H. Davis, of 
the National Physical Laboratory, on ‘“ Noise,” and 
particularly that they should have provoked a letter from 
Mr. A. C. Hutchinson, expressing an engineer’s attitude. 
It should be realised that the articles express a point of 
view held by physicists four or five years ago. Dr. Davis 
alludes to a paper read by us before the Institution of 
Electrical Engineers in 1929, but not to one read in 1934, 
in the discussion of which he took part. The investigation 
of industrial noise problems is a subject that is rapidly 
developing, and it is important that the conclusions of the 
most recent researches should be made available to engi- 
neers. 

It is evident that in the study of noise problems con- 
siderations of two kinds arise—the physical cause of the 
noise, which consists of aerial pressure waves and the 
subjective aspect, namely, the response of the human ear 
to those waves. As engineers are concerned with the 
abatement of noise, the subjective aspect is at least as 
important as the physical. Since research in acoustics has 
been carried out principally by physicists, there has been 
a tendency for a primarily physical point of view to 
prevail and for subjective matters, which the physicist 
may not consider it his province to investigate, to receive 
scant attention. In applying acoustics to engineering 
problems it is essential that a comprehensive and balanced 
view of all relevant factors should be taken. 

An example of the inadequacy of the purely physical 
viewpoint is seen in Dr. Davis’s definition of noise, which, 
following the early textbooks, would not classify the hum 
of a transformer or the sound of the better types of motor 
horn as noise. It is now realised that the distinction 
between noise and music is a subjective one. This has 
necessitated the definition of noise as “any unwanted 
sound.” 

However, it is mainly with the practice of identifying 
loudness with a purely physical magnitude to which we 
take exception. This is Mr. Hutchinson’s principal 
criticism. Dr. Davis has recently stated his views on this 
and related questions in a paper in the “* Proceedings ”’ of 
the Physical Society, No. 256, September, 1934. With his 
proposal to introduce a new logarithmic unit, the brig, 
for general use, we are in entire agreement. For noise 
measurement by the aural comparison method, the 
adoption of a new term for the physical intensity above 
threshold intensity of the equally loud reference tone, as 
distinguished from other tones, would be a convenience. 
The name ‘“‘ phon ” could well be given to this quantity. 
But Dr. Davis proposes to go further and to say, without 
qualification, that when the intensity of the reference tone 
above threshold is n decibels (or decibrigs) the noise is said 
to have a loudness of n phon. 

In the proposed standard acoustical definitions recently 
formulated in U.S.A., Germany, and this country, loud- 
ness is, with slight differences in wording, defined as 
the subjective quality of a sound associated with the 
magnitude of the sensation evoked, as indeed it must be. 
Hence, in the absence of any qualification, persons, such 
as engineers, who have occasion to consider the results of 
noise measurements, but who are not familiar with the 
intricacies of acoustical units, will almost inevitably 
assume that the magnitude of the loudness sensation is 
proportional to the number of phons. Some years ago it 
was believed that, in accordance with the Weber-Fechner 
law, loudness was literally a logarithmic function of the 
intensity above threshold and hence that loudness could 
be expressed quantitatively by the number of decibels 
above threshold. Both modern experimental evidence 
and practical experience have completely demolished this 
idea. However, in Article I (Tas ENGINEER, August 17th, 
1934) Dr. Davis apparently still takes the view that the 

logarithmic relation has some subjective significance and 
is not a mere convention, as he seeks to justify it on the 





grounds that the just perceptible increments of loudness 
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(a pause being allowed between successive sounds) corre- 
sponds to equal logarithmic intensity steps. It has been 
shown that this is not true for sudden loudness changes 
and, in any case, the assumptions that, d priori, these just 
perceptible increments of loudness are equal loudness 
steps in a scale and that they are additive, have no 
justification. 

Those who assess their sensations of relative loudness 
naturally and compare them with the phon scale will find 
that the two are incompatible. For example, the noise 
level inside a large power station is usually about 100 phon, 
and a quiet operating 1 H.P. motor, which is audible only 
in a really quiet place, will be assessed at about 50 phon. 
An engineer who is familiar with these two sounds will at 
once doubt the measurements. On being assured that they 
are correct, he will challenge the phons as representing 
loudness. It has then to be explained that phons do not 
bear out their designation “‘ loudness,”’ that the natural 
assumption that a noise of 100 phon sounds twice as loud 
as one of 50 phon must on no account be made, that an 
increase from 90 to 100 phon signifies a much greater 
increase of loudness than one from 40 to 50 phon and that 
the advocates of the phon loudness scale can only make it 
intelligible by the expedient of calibrating it at different 
points in terms of familiar noises. The engineer may be 
duly edified by this information, but may doubt whether 
noise measurement is yet sufficiently in contact with 
reality to be of service to him. That he has reason for his 
doubts will be apparent. 

It is clear that the fundamental criterion of relative 
loudness is a representative individual’s assessment of it. 
Any criterion which conflicts with this must be open to 
suspicion. In his recent book (‘‘ Modern Acoustics,” 
Bell, page 241) Dr. Davis notes that at least five indepen- 
dent investigations of introspective loudness judgments 
have been published, but dismisses this fundamental sub- 
jective issue with the remark ‘‘ Results are interesting, but 
not very concordant at the present time.”” An examination 
of the evidence shows that the concordance of four out of 
the five investigations is sufficient to be highly significant 
and a representative relation between phons and loudness 
may be derived. Dr. R. T. Beatty has shown (‘‘ Measure- 
ment of Visual Sensation,” ‘‘ Proc.,’’ Phys. Soc., July, 
1933) how the nerve-impulse theory of audition provides 
an explanation of this faculty of making introspective 
judgments of relative loudness. The theory also gives an 
explanation of the phenomena observed when a given 
intensity is applied to one ear and alternatively to both 
ears. From two independent sets of data on these 
phenomena, phon-loudness relations in close agreement 
have been obtained. Finally, it has been found that over 
a wide range the representative relation derived from the 
loudness judgments is in close agreement with the relation 
deduced from the monaural-binaural observations. If 
the loudness evoked by 100 phon be designated 100, then 
the simple law L= d° x 10-8 (d being the number of phons) 
fits quite well the final curve deduced, over the range of at 
least 35 to 110 phon, which covers almost all industrial 
noise. These results will be published. The precise index 
value depends on the weight given to particular results, 
but it will not differ materially from 5. Hence the loud- 
nesses corresponding to 100 and 50 phons are 100 and 3 
respectively, which accord with the normal individual’s 
impressions. The concordance of the nerve impulse theory, 
the loudness judgments and the monaural-binaural 
phenomena seems to settle three questions : (1) the reality 
of quantitative impressions of relative loudness ; (2) that 
loudness is not even roughly proportional to the first power 
of the number of phons ; and (3) that the actual relation 
between phons and loudness can be deduced with some 
certainty from data already published. 

Hence there is no justification for continuing to create 
the impression that loudness depends on the first power of 
the number of phons when there is plenty of evidence to 
show that it depends approximately on the fifth. By all 


phons, but let the word “ loudness” be reserved for the 
subjective aspect of the matter, in accordance with the 
definition of loudness. The corresponding loudness magni- 
tudes can then, when required, be deduced from the phons 
by some such relation as that indicated. We shall then 
be in a position to deal rationally with the questions of 
relative loudness which continually arise in engineering, 
for which the uninterpreted phon scale is useless. Although 
Dr. Davis may have no intention of implying a linear 
relation between phons and loudness, the experience of 
ourselves and others shows that such a relation will be 
assumed. That this assumption is common is not surpris- 
ing when we read in an otherwise exceedingly valuable 
paper on sound transmission through partitions from the 
National Physical Laboratory (Phil. Mag., No. 118, 
August, 1934, page 321) that ‘sound produces in the 
human ear a sensation varying approximately as the 
logarithm of the intensity.” It is doubtful whether the 
word “approximately” can withstand the strain of 
bridging the gap between the first power of a quantity 
and the fifth. 

As electrical engineers we are astonished to read that we 
are reported in Dr. Davis’s second article as giving for one 
of the causes of noise in rotating machinery “ the passage 
of armature sections past the commutator.” In such a 
condition the audible complaint of the machine may be 
excused ! B. C. CHURCHER. 

A. G. Kina. 

The Metropolitan-Vickers Elec. Co., Ltd., 

Manchester, September 20th. 


GAS FOR INTERNAL COMBUSTION LOCOMOTIVES. 


Sir,—You have from time to time put forward some 
very valuable recommendations to those interested in 
the design and construction of the internal combustion 
railway locomotive, and I thoroughly appreciate your 
most significant and open-minded suggestions, to the 
effect that designers of these very efficient locomotives 
should pay much more attention to the simplification 
and, consequently, the “ cheapening”’ of this type of 
locomotive, in order that it may “ really ’ compete with 
the well-established, and well-tried, ordinary “‘ steam ”’ 
traction machine. As I view the position to-day, it seems 
that the railway companies order, say, one trial 
locomotive, and that is generally where the matter ends, 
for the simple reason that the extraordinary claims which 
have been made for the internal combustion locomotive 
have not been attained in normal railway operating 
conditions, or that the ordinary railway operating 
staff have failed to maintain proper public service, 
without recourse to some assistance from the steam 
locomotive, if not in actually hauling trains, at least as 
a standby in case something goes wrong with the internal 
combustion engine, &c. 

Thirty years ago, when the oil-electric locomotive was 
first proposed, in competition with the old-time type of 
steam locomotive, it was really a reasonable proposition, 
and with the cost of fuel at 40s. per ton delivered in any 
part of the country, there is no question that its higher 
efficiency did allow of proper consideration by the railway 
companies with whom I had to deal; but to-day, with 
the vastly improved steam locomotives which are now 
available, together with the fact that the price of 
‘* Diesel ”’ fuel oil (ex-Ocean installation at 4d. per gallon 
plus a further }d. a gallon delivered at Manchester, and 
then again a Government charge for this foreign imported 
commodity of a still further 1d. a gallon) makes the scheme 
quite uncommercial, especially bearing in mind the higher 
capital cost, and the scrapping of a large amount of already 
sunk capital in the form of existing (and, in some cases, 
very good) steam locomotives. 

Although I am a firm believer in the ultimate general 
adoption of internal combustion methods of railway trans- 
port, I think it is foolish, in the light of to-day’s facts, 
to concentrate entirely on the design and construction 
of oil fuel equipment generally, as there is no question 
that in the majority of cases other fuels are available 
which can be used to greater commercial advantages. 

For instance, what earthly good would it be to suggest 
to the South African Government that, say, the oil- 
electric locomotive is the boy for their job, when good coal 
can almost be obtained for the asking, practically at 5s. 
a ton? What Chinese, or Russian, business railway 
director would be properly interested in the oil-electric 
proposition, with untold millions of tons of the finest 
anthracite in the world at his doorstep, and at the same 
time the world’s markets clamouring for the native oil 
for other uses than railway haulage? Is it thought, 
for further instance, that the great territory of Brazil 
will be opened up by means of imported oil when such 
vast quantities of wood are available, and with such 
high promise of vast deposits of still more valuable 
anthracite ? 

Bearing in mind the tremendous deposits of anthracite 
in Canada, it is somewhat surprising that the Canadian 
railways have not invited locomotive research along the 
lines of its proper use for mountain railway traction. 
During the last two years I have had occasion to 
investigate thoroughly the potentialities of the gas 
locomotive, and, viewed from many aspects, both tech- 
nically and commercially, it seems to me to offer the 
greatest service so far brought forward. During the 
course of my many experiments along the line of locomo- 
tive gas engine development, the greatest trouble has 
been in providing proper and reliable ignition, and also 
a suitable type of gas producer. Both these important 
features have now been satisfactorily met, and I have 
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and not oil, will be the future fuel for ail kinds of railway 
traction service. : 
Besides, what is also of the greatest possible significance 
to the legitimate locomotive building trades, is the fact 
that instead of perhaps three, or perhaps four, sub- 
contracts for the various equipment of any given loco- 
motive, as is at present essential in oil-electric locomotives, 
the whole of the gas locomotive could easily be constructed 
with the existing plant of any well-appointed steam 
locomotive building factory. 
As regards cost, for a given draw-bar capacity and 
endurance, the price delivered works England would be 
about the same as that of a first-class standard steam 
locomotive. Wittiam P. DuRTNALL. 
London, S.E., September 18th. 








American Engineering News. 
Adjustable Blade Turbines. 


A NEW unit added to the U.S. Government's 
hydro-electric plant at the falls in the St. Mary’s River at 
Sault Sainte Marie, U.S.A., consists of a 114in. propeller 
type vertical shaft adjustable blade turbine rated at 
3000 H.P. with 20ft. effective head, running at 128 revo- 
lutions and directly connected to a generator of 2500 kVA. 
It differs from the earlier Kaplan adjustable blade system, 
im which the adjustment of the blades is synchronised 
automatically with the movement of the guide vanes, 
transmission of the movement being accomplished by oil 
pressure. In the new Saint Mary’s River unit electrically 
operated mechanism adjusts the tilt of the blades to give 
maximum efficiency under varying conditions of head and 
gate opening. The movement is not made automatically, 
but is controlled by push buttons at the main switchboard 
of the power plant. The position of the blades at all times 
is registered by means of a potentiometer enclosed in the 
housing and electrically connected with the switchboard. 
Besides adjusting the blades to meet changes of head and 
load so as to produce power at approximately the maxi- 
mum efficiency at the best head and gate opening, a reduc- 
tion of wear on the bearings is effected by making no adjust- 
ment of tilt for minor variations in load, over which the 
change in efficiency is negligible. The operating mech- 
anism consists of a train of electrically operated gears at 
the top of the hollow turbine shaft and driving an interior 
solid shaft which carries at its lower end the apparatus for 
transmitting the adjustment motion to the blades of the 
runner. This apparatus includes self-locking gears which 
hold the blades positively at the position in which they 
are set, until rotation of the solid shaft shifts them to a 
new position, in which they are again locked. The motor 
and gears are built into the shaft and revolve with it, 
power being transmitted to the motor through slip rings. 
In the draught pit beneath the turbine is a concrete 
hydraucone of 32ft. diameter over its outer edge. 





A Fourteen Dam River Improvement. 


A project of rather unusual character included 
in the programme of the American Public Works Adminis- 
tration is that of river conservation and flood control in 
the valley or drainage area—8000 square miles—of the 
Muskingum River, in Ohio. In this project, estimated 
to cost £10,000,000, some £7,000,000 will be spent on a 
series of fourteen dams creating storage and regulating 
reservoirs. In addition there will be channel improve- 
ments to facilitate flood flows and conservation work to 
increase water supplies, and to improve sanitary conditions 
by proper waste disposal during periods of light flow. 
Relocation and rebuilding of roads now in the areas to 
be covered by the reservoirs will cost nearly £800,000, 
and works for the flood protection of cities and towns 
within the drainage area will cost about £2,000,000. 
Periodical floods have caused great damage and loss of 
life, besides retarding industrial development, but the 
cost of adequate protective works was prohibitive for 
the cities concerned. A Conservancy District covering 
the entire area has now been organised, and will proceed 
to carry out the project, with financial assistance from 
the Public Works Administration. The dams will be 
principally earth embankments, with concrete waste 
weirs and outlet works, designed to store a Yin. run-off 
from the watershed of each dam. The aggregate storage 
capacity will be 1,850,000 acre-feet, of which 366,000 
acre-feet will be for conservation in the way of river 
regulation, water supply, and recreation, the remaining 
capacity being reserved for retention and control of flood 
waters. Later, other dams will be built on the tributary 
streams, increasing the conservation storage to 566,000 
acre-feet. All the main reservoirs are intended mainly 
for flood control, the outlet gates being operated to reduce 
the peak flow. During dry periods, the reservoirs will 
increase the flow by 1500 cubic feet per second, thus 
reducing stream pollution and maintaining sufficient 
supply for the steam power plants. No hydro-electric 
development is planned. 


Automatic Multiple Welding. 


Probably the latest development in the numerous 
automatic mechanical devices designed to expedite the 
production of American automobiles is an’ automatic 
welding machine for the construction of the sheet metal 
bodies. The machine consists of a frame of suitable shape 
fitted with a number of electric welding torches or guns 
in positions as predetermined. Different machines do 
the welding on different parts of the car, each making 
from 30 to 200 welds before the part is released. All the 
‘* guns ” of a machine are connected to a common bus-bar 
and an hydraulic system for oil pressure. With all the 
several pieces clamped into the jigs, the only manual 
operation is the opening of the hydraulic valve, the guns 
then performing their work in succession, and making 
from two to five welds per second. When the last weld 
is made, the machine releases the finished part. Only 


one weld is made at a time, but for large jobs the machine 
may have the guns arranged in groups, each with its own 
transformer and its automatic hydraulic valve control. 





jobs is provided for by automatic timing adjustment. The 
parts welded include the cowl, with 160 spot welds made 
in 45 seconds; the underbody, with twenty pieces to be 
welded, and the front fenders, with seventy welds for 
reinforcing strips. These fenders are completed at the 
rate of 120 per hour. The main advantage of this system 
is in producing better work with higher uniformity, and 
in less time than by manual welding. It puts less strain 
on the operator, reduces the hazards of his work, and 
saves floor space in the workshop. In some respects it is 
a development of the automatie riveting machines used 
on the chassis of automobiles, where a very large number 
of rivets are blown into place simultaneously by com- 
pressed air through india rubber tubes. The newer auto- 
matic multiple welding machines are being adapted to an 
increasing number of operations. 


American Research in Steel Corrosion. 


' While there is still controversy in the United 
States as to the relative corrodibility of steel and wrought 
iron, @ recent impartial report indicates that much of the 
evidence in favour of the latter has no substantial basis 
in fact. Further, the relation of iron and steel production 
for the past ten years has been fairly stable, rolled iron 
representing from 1 to 3 per cent. of the annual production 
of rolled iron and steel. Of much more importance is the 
problem of increasing the corrosion resistance of steel, 
since 75 per cent. of iron and steel products require some 
kind of protection. Idle metal corrodes with comparative 
rapidity, as shown by conditions at closed mills, factories, 
&c., during the recent period of depression. It has been 
demonstrated that iron and steel—and other base metals— 
acquire a protective surface film when exposed to the air, 
and that it is the resistance of this film that determines 
the life of the metal. The film-building materials may 
originate in the metal itself—as in stainless steels; in the 
environment—as in passivation with nitric acid or 
chromates; or in a combination of metal and environment. 
Where the corroding medium is limited, much has been 
accomplished by the addition of neutralisers and passi- 
vators, or the removal of free oxygen. A second method 
is the protective coating of the metal with metallic or 
non-metallic materials, ranging from a film of paint to 
a din. layer of cement concrete. Porcelain enamel and 
chromium-plating are finding a wide field where galvanis- 
ing or painting is not sufficiently durable. In increasing 
the resistance of the metal itself, the increased cost must 
be weighed against the additional life or the reduction 
in maintenance. Many industries are conducting research 
in special corrosion problems, and many technical organisa- 
tions are studying more general problems, but there is 
not sufficient co-ordination between the various research 
units. It is suggested that there is need for a national 
group representing the various units in order to encourage 
and co-ordinate scientific research on fundamental 
problems relating to corrosion of metals. 


Coal-cleaning and Sorting Plant. 


The new coal breaker—or plant for cleaning 
and sorting coal—of the Buck Mountain Coal Company, 
in the anthracite district of Pennsylvania, has a capacity 
of handling 1600 tons of raw coal, or 1000 tons of cleaned 
coal, per eight-hour shift, with a crew of twelve men. 
The older plant required twenty-seven men per shift 
for a capacity of 1000 tons of raw coal, much of the former 
hand-picking and sorting being now done mechanically. 
There are about twenty electric motors of 10 to 50 H.P. 
operating the machinery through V-belts and bevel or 
spur gears to the push feeder, picking table, numerous 
shakers, cone agitators, conveyors, sand and water 
pumps, and rolls. Motors with wound rotors are used 
principally, except squirrel-cage motors on the pumps, 
most of them with starters at the motors and push-button 
stops at convenient points so that any piece of equipment 
can be stopped promptly in case of emergency. Current 
is taken from a high-tension transmission line. The 
structure has a steel framework, enclosed with asbestos- 
covered steel sheeting. Ash content in the washed and 
cleaned sizes averages 84 per cent. in egg, stove, and nut 
sizes, to 11 per cent. in the finer sizes, and 74 per cent. 
in the fine refuse. Mine water is used for the washing, and 
is brought to the plant in wood-stave pipe. Cars from the 
mine dump into a hopper on the high side of the plant, the 
coal then descending by gravity over the several series 
of shakers and cone separators to the final set of shakers, 
which distribute the product into about eight or ten bins. 
From these the required sizes are delivered to railway 
cars by a loading boom on a frame which travels on a 
line of rails under the bins. The tracks are on a gradient 
of 1 in 50 to facilitate handling the cars, and the travelling 
loader is hauled up the incline by a tail rope with motor- 
operated drum or winch. 


Open-hearth Furnace Practice. 


Highly economic results of insulation of the 
entire furnace were reported at a meeting of American 
steel works superintendents and metallurgists. Although 
intermittent plant operation and other conditions usually 
prevent a definite measure of value, the decrease in fuel 
consumption and increase in furnace life are evident. 
Similar results are obtained by modernisation of the older 
basic furnaces, the cost in one case being returned in one 
year by the decrease in operating cost per ton of steel. Of 
the existing 946 furnaces, about 80 per cent. are fifteen 
years old or mére and of less than 110 tons capacity. For 
ingot moulds a combined carbon of 0-89 per cent. and 
3-60 total carbon was advocated, with silica 1-50 to 1-75, 
but combined carbon as low as 0-40 to 0-60 was also 
favoured. Molybdenum and chromium increase the life. 
The use of copper stools is being studied, and indicates 
longer life of stools, freedom from stool-stuck ingots, and 
freedom from cutting of the steel. A modified method is 
to use copper inserts in cast iron stools, with reduced 
butt cracking of the ingot when rolled and a reduced 
splashing of the steel in the mould when the stool is made 
concave. As to the use of alloys in steel, there has been a 
little increase in nickel and chromium, but a former marked 
increase in copper has not continued since 1933. With 
regard to the effect of copper upon the steel, it appears 
that with more than 0-20 per cent. there is produced a 
roughening of surface at high rolling temperatures. In 





Variations in thickness of the sheet metal in different 


sheets with lower finish rolling temperature there is less 





roughening and that roughening may be due to nickel 
rather than copper. For control of grain size, to produce 
fine-grained steel, the use of titanium was favoured, rather 
than the older method of adding aluminium in the ladle. 
Automatic reversal of gas flow was reported to give 50 deg. 
greater preheat, with a higher average and more uniform 
heat in the furnace, in addition to a saving of 5 per cent, in 
fuel. 


Drainage for Excavation. 


Kor American consfruction work in water 
bearing loose material—particularly sand and gravel- 
extensive use is being made of the so-called well-point 
system of draining or unwatering the soil in advance of 
excavation. In ordinary trenching, as for sewers, the 
method consists in driving into the soil one or two rows ot 
vertical pipes having their ends fitted with perforated 
sections or well-points, which are wrapped with fine filter 
mesh protected by an outer layer of coarser bronze mesh. 
The top of each pipe is connected by a jointed pipe or 
flexible hose to a 6in. suction main served by a pumping 
unit. Each unit consists of a centrifugal pump and a 
vacuum pump, the latter maintaining a vacuum of about 
26in. Both pumps are driven from a petrol or electric 
motor, and the number of well-points served by one unit 
varies according to the amount of water, but may be as 
many as twenty in favourable cases. The well-points arc 
spaced about 3ft. apart, or more if the flow of water is 
not severe. In deep excavations, the sides are usually; 
vertical and made in lifts of about 15ft., each successiv: 
set of well-points being offset only a few inches from the 
one above, so as not to interfere with each other. In this 
way the excavation for a New York dry dock was carrie«| 
down 45ft. in three lifts, the pipes being just inside the 
line of steel sheet piling driven along the inner line of the 
masonry dock wall. Tunnel shafts have been sunk 60ft. 
by this method. Where the sides of the excavation are 
to be sloped, as for reservoirs, the first set of pipes is driven 
at the line of the top of the slope, and the others succes- 
sively further inward. In most cases, however, the sides 
are kept vertical. For ordinary trenching, as for sewer 
construction, only a single set or lift of well-points may be 
necessary, depending upon the soil and water conditions. 
The drained material may sometimes be firm enough 
to stand when excavated, so that no lining or sheeting is 
required to hold it. 


Big Earth-Fill Dam. 


The construction of great dams for reservoirs 


| for irrigation and water supply is one of the principal 


features in engineering work in the United States at the 
present time. Many of these dams are of concrete, of 
which the Boulder—or Hoover—Dam is the greatest. 
But there are many of the earth embankment type, some 
built by the hydraulic system—like the Fort Peck Dam, 
with its content of 75,000,000 cubic yards—and others 
by dumping the material from motor trucks, A good 
example of this latter type is the Bouquet Canyon Dam, 
for the water supply and hydro-electric service of the 
city of Los Angeles. It is 185ft. high above the ground 
surface, or 192ft. above the rock, with its crest 50ft. wide 
and 15ft. above the water level and the waste weir. Its 
length on top is about 1200ft. The main mass is of im- 
pervious material, with a slope of 3 to 1 on the water face 
and 1 to | at the rear; but this rear slope is backed with 
pervious material dressed to a slepe of 3 to 1. The material 
is sandy gravel mixed with clay, loaded by electric exca- 
vators into 8-yard motor trucks. On the site the dumped 
material is distributed by petrol spreaders or “ bull- 
dozers ” in layers of about 9in., and sprinkled if too dry. 
Each layer was rolled by “ sheepsfoot”’ rollers having 
projecting lugs or studs to compact the material. Each 
rolling unit consisted of three rollers hauled by a petrol 
tractor. In this way the layer was reduced to about 6in. 
in thickness, the compacted material weighing nearly 
140 Ib. per cubic foot. On the water slope is a concrete 
slab, reducing in thickness from Qin. at the toe to 6in. at 
the crest. A tunnel 8ft. by 8ft. carried the stream flow 
during construction. The waste weir or spillway is a shaft 
8ft. in diameter and 166ft. deep, extending to the tunnel 
and lined with steel plates forming a spiral rib, so as to 
carry the water down without a direct fall. At the top is 
a conical enlargement to a diameter of 16ft. for the lip of 
the weir. The upstream part of the tunnel is now closed, 
being filled solid with concrete. 


Geology and Foundations. 


A striking feature of the construction of the 
numerous great public works under way in the United 
States is the detailed study of geological conditions, both 
as preliminary to the design and as a routine observation 
during the progress of construction. Thus, both consulting 
and resident geologists are included on the engineering 
staff, the resident geologists examining all test borings, 
drifts, and exploration excavations, besides indicating 
places where such explorations are to be made. At 
the Fort Beck earth dam, consisting of 75,000,000 to 
100,000,000 cubic yards of embankment, the 620 test 
holes aggregated 10} miles in length, besides a score of 
large test pis, while diamond-drill borings 800ft. deep 
have been dr. ven in the rock at the Grand Coulee Dam. 
At the Seminoe Dam, where fissured granite is encountered, 
all tests and explorations are made under the direction of a 
resident geologist. The same care is taken at the Alcova 
Dam, where the conditions include a contact between 
sound quartzite rock and a seamy and cavernous lime- 
stone carrying hot water in large quantities. In some cases 
a tunnel has been driven under the site of a dam, for 
exposure and observation of the geological conditions. 
For the 240-mile aqueduct to supply the city of Los 
Angeles, and traversing a region subject to earthquake 
shocks, geological problems of faults and rock structure 
have been of the utmost importance to minimiso the 
probability and extent of damage by shocks. Similar 
intensive study has been made during exploration and 
construction of the foundations for the great bridges 
actoss the Golden Gate channel at San Francisco, and 
across San Francisco Bay to Oakland. In the design of 
the new Catskill Aqueduct for the water supply of New 
York, a very extensive geological survey and study was 
made to determine the character of the ground through 
which the long tunnels were to be driven. 
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Railway and Road Matters. 





Tue Railway Returns for 1933 show that the number of 
steam, electric, petrol, and oil engines in use at the end of 
that year was 21,005, a decrease of 487 during the year. 
The average empty weight per steam locomotive increased 
from 47-57 tons to 47-86 tons. 


THE original fixed-time cycle method of operating street 
traffic signals has been reverted to for those just opened 
at the Angel, Islington. It was considered that the later 
vehicle-actuated type would not adequately meet the 
difficulties of the big-volume of tramway traffic at that 
point. 


ANOTHER passenger having died, as a result of injuries 
received in the Port Eglinton Junction, Glasgow, collision 
of September 6th, the fatalities are now six passengers and 
three servants. Both in the number of passengers killed 
and in the total deaths, this accident is now the worst on 
British railways since the Charfield disaster of October 
13th, 1928. 


A SMALL copper beech tree has recently been planted 
at Fallodon Station, London and North-Eastern Railway, 
in memory of Lord Grey, who used that station when 
visiting his Northumbrian home. As the London and 
North-Eastern Railway Magazine observes, it is “‘ a suitable 
memorial to one who, in the midst of the cares of the State, 
never forgot the woods around Fallodon.”’ 


THe new fish dock at Grimsby which has been in hand 
for nearly four years, is a joint undertaking of the Grimsby 
Corporation and the London and North-Eastern Railway, 
and its construciion is being supervised by consulting 
engineers, and not by the railway company’s engineer. 
The new dock covers a water area of 37 acres, and brings up 
the total water area to 66 acres. The new south quay has 
a length of 690ft. The work has cost between £1,600,000 
and £1,700,000, and is to be opened on October 4th by 
Sir Henry Betterton. 


From September 17th until the summer train service is 
withdrawn to-morrow, the ‘“ Flying Scotsman” has 
broken its non-stop run between London and Edinburgh, 
in each direction, for a five-minutes call at Newcastle. 
As the over-all timing stands, the modified running has 
necessitated the 2684 miles between London and New- 
castle being covered on the down journey in 4 h. 56 min., 
and the up journey in 4 h. 57 min. The winter service 
that comes into operation on Monday will see more of 
the summer trains retained than has been the case for 
some years. Both the “ Royal Scot” and the “ Flying 
Scotsman ” will revert to their winter working, but both 
trains will be due in London—at Euston and King’s Cross 
respectively—at 5.40 p.m. instead of at 5.45, as in previous 
vears, 

AT a meeting on September 12th of representatives of 
local authorities in the London area, held at the Ministry 
of Transport, Mr. Hore-Belisha spoke of the success of the 
pedestrians’ crossings. The experiment was begun in 
June, and some 2000 crossings in London had been dealt 
with. He hoped, in order to have a complete system, to 
have 10,000 installed by October 27th, and was prepared 
to contribute 60 per cent. of the cost from the Road Fund, 
provided that the work was accomplished by that time. 
The crossings, except where there are street traffic light 
signals, are to have an unilluminated yellow globe, 12in. 
in diameter, surmounted on an iron post, 7ft. high, and 
painted with 12in. bands of black and white alternately. 
This is being done as a result of the general conclusion 
reached at the meeting as a result of the experiments that 
markings on the carriageway alone might not in all cir- 
cumstances give sufficient indication to the oncoming 
driver of the position of a crossing place. From a circular 
letter on this subject, issued from the Ministry of Transport, 
on September 17th, it appears that the cost of providing 
the stainless steel studs for marking the crossings is from 
£12 to £15. 

Tue Ministry of Transport was only three days old when, 
on September 26th, 1919—just fiffeen years ago—there 
began a general strike of railwaymen. It was preceded 
by a manifesto by Mr. J. H. Thomas which, it later became 
significant to note, was dated September 23rd, the very 
day on which the Ministry took over the duties, as to 
railways, of the Board of Trade. The reason put forward 
by the men for the strike was the slow progress made by 
the companies in fixing the wages and conditions of service 
as promised in the railwaymen’s national agreement of 
March 27th, 1919. There were those, though, who held 
that the strike was the result of the failure of the Govern- 
ment to give Labour a voice in the management. The 
assistance, co-operation, and advice of the workers were 
promised in the above-named national agreement. Earlier 
than that, in the second reading of the Ministry of Trans- 
port Bill, Sir Eric Geddes spoke of Labour being taken into 
the confidence of the Ministry. Anyway, the strike ended 
with the same suddenness as it began. Mr. Thomas spent 
an hour or so with Mr. Lloyd George, the then Prime 
Minister, on Sunday, October 6th, and work was resumed 
the next day. 


THe annual report for 1933 on railway; accidents and 
casualties shows that in ‘‘ movement ” »ecidents—those 
caused by the movement of vehicles other than in train 
accidents—152 servants were killed and 2406 injured. 
Of those killed, 62 were walking or standing on the line on 
duty or when proceeding to or from work ; 32 were work- 
ing on the permanent way; 34 were killed in shunting 
accidents other than coupling ; and three whilst coupling 
or uncoupling vehicles. Of the fatal cases, 60-27 per cent. 
were due to want of care and 29-14 per cent. were con- 
sidered as accidental or due to misadventure ; 72-07 per 
cent, of the injuries were accidental, and 17- 83 per cent. 
are ascribed to want of care. Of the 32 fatal cases of men 
killed whilst working on'the line, 15 were the consequence 
of want of care and eight were accidental. Colonel 
Mount remarks on this su gx that the need for greater 
personal care on the part of all those who work upon the 
permanent way is shown by the fact that during the year 
under review as many as 58 per cent. of the fatal and non- 
fatal accidents to men so engaged were due to failure in 
this respect.. The efforts of the companies to keep this 
important feature in the minds of the men concerned, both 


Notes and Memoranda. 





Tue Chemins de Fer d’Orleans recently carried out tests 
with electric locomotives on the line between Juvisy and 
Les Aubrais, when speeds of 125 kiloms. per hour (about 
78 m.p.h.), with momentary speeds of 150 kiloms. per hour 
alos 94 m.p.h.) were attained. 


An old type of telegraph cable between London and 
Glasgow has been adapted to meet modern requirements. 
The cable has hitherto carried one telegraph circuit per 
wire, but in future anything up to eighteen circuits per 
pair of wires will be provided, together with telephone 
communication. 


In the laboratory of the U.S.S.R. Academy of Science a 
new process has been discovered to convert the Chelya- 
binsk coal into liquid fuel. From 1 ton of coal it is said 
to be possible now to obtain 300 litres of petrol and 
280 kilos. of lubricating oils, which can be converted into 
petrol by a further cracking process. 


ZINC-COATED wire is being made by a new process 
by a large American company, says the Iron Age. Instead 
of the hot dip process with molten zinc, the zinc is deposited 
on the wire by an electrolytic process. A highly adherent 
coating of zinc is obtained, which allows the bending of 
the wire without cracking or chipping off of the zinc. 
Stress is also laid on the beautiful surface obtained, as 
well as the possibility of depositing any thickness of zinc 
covering desired. 


STRESS-STRAIN determinations on steel wire intended 
for bridge cables have shown, in experiments at the United 
States Bureau of Standards, that steel wire hardened by 
cold drawing assumes a greater permanent elongation 
under like values of tensile stress than does steel wire of 
similar composition hardened by heat treatment so as to 
have the same ultimate tensile strength. Under the test 
conditions used, the limit of proportionality of strain to 
stress for cold-drawn wire seemed to be influenced to a 
greater degree by the time during which the tensile stress 
was applied than was the case for heat-treated wire. 


AN interesting new type of electric iron is being 
introduced in Belgium. According to the Electrician, it 
consists of a base in laminated iron, surrounded by a coil of 
wire. When the iron is placed on this base, the Foucault 
current set up causes the iron to heat up to the desired 
temperature, which can be regulated. When this tem- 
perature is attained a bell rings. The advantages of this 
system are that the cord connecting the iron to the source 
of current is not damaged by heat, as in the ordinary types 
of iron. There can be no short circuit in the iron, nor 
can one get a shock from bare wires when the insulation 
crumbles away. 


SHEETs of steel with felted material bonded to one 
or both sides, in order to provide the properties of 
insulation, sound and vibration absorption, and cushion- 
ing have been developed in America, says Machinery. 
Another advantage of this felt-bonded material is that 
the fibrous surfaces afford an anchorage for adhesives 
that may be used in applying other materials over the 
felt. The felt may be saturated with asphalt, oil, or 
resin to make it waterproof and corrosion-resistant, 
The feit is attached to the steel by utilising a soft metal 
as an adhesive, this soft metal being applied by a hot 
dipping process. Before putting on the felt, the coated 
sheet is reheated until the soft metal becomes liquid ; 
then the fibrous layers of felt are rolled on the sheet. A 
rapid cooling operation solidifies the liquid metal, estab- 
lishing an intimate bond between the felt and the steel 
base. This bond is of such a nature that it resists moisture 
and temperature up to the charring point of the felt. 
Drawing and forming operations can be performed with- 
out rupturing the bond. 


THE first flights of a new racing monoplane, known as 
the ‘‘ Comet,” di and built by De Havilland for 
the England to Melbourne race, have taken place, and, 
says Nature, these preliminary trials were successful. 
Three machines of the type have been built, all of which 
are entered for the race. The most outstanding feature of 
the design is the thin tapering wing, in which all the shear 
stresses are taken by the wooden skin covering. The wing, 
entirely of wood, consists of one main girder member made 
up with three spars, distance pieces giving a cellular con- 
struction, and an amalgamating skin of thickness varying 
to suit the stresses applied. A leading and a trailing edge 
are attached to complete the aerofoil form. The two pilots 
are placed well behind the wing, with the main fuel tanks 
filling the body in front of them. A further smaller tank 
occupies the space behind them. Two special ‘‘ Gipsy 
Six ” (230 H.P.) engines are placed outboard, practically 
buried in the wings, with such parts as are necessarily 
protruding below, carefully cowled. The undercarriage 
legs are masked behind the engines so far as possible, and 
the lower portions are retracted to the same space during 
flight. 

A stupy of nitrogen in metallic arc weld metal has been 
made in the United States by Dr. J. W. Miller and a report 
issued. In his investigation Dr. Miller found that the 
nitrogen content of weld metal deposited by the metallic 
are process may be diminished by increasing the size or 
diameter of the electrodes, increasing the carbon content 
of the electrode, increasing the current density, reversing 
the polarity, decreasing the nitrogen content of the arc 
atmosphere, decreasing the voltage used, and using 
heavily coated electrodes. By means of X-ray diffraction 
work and heat treatment it was proved that the needles 
found in the weld metal probably are caused by the presence 
of nitrogen in the form of the compound Fe,N which is 
precipitated and segregated. By the same means it is 
shown that the main oxide present in weld metal is the 
magnetic oxide of iron. Also it was found that the needles 
may occur at both the grain boundaries and within the 
grain itself and that they may tend to segregate. The 
presence of Neumann bands was noted. The report shows 
that conditions leading to the absorption of nitrogen also 
lead to the burning out of carbon and contamination by 
oxygen. Evidence is shown that, at the high temperatures 
of welding, an increase in the temperature causes a decrease 
in the solubility of nitrogen in iron. Physical test data 
show that conditions leading to a decreased nitrogen 
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content result in improved physical properties. 





Miscellanea. 





MATERIAL damage caused by the recent typhoon in 
Japan is estimated at over 31 million pounds. 


A FURTHER £30,000 worth of gold has been salved from 
the wreck of the “ Egypt ” and landed at Plymouth by 
the “* Artiglio.” 


Aw oil refinery with an estimated capacity of 45,000 
tons annually is to be constructed at East Halton, on the 
river Humber estuary. 


Two new aerodrome sites have been acquired by the 
Royal Air Force, one at Feltwell, 13 miles from Ely ; the 
other at Marham, 8 miles from King’s Lynn. 


AFTER being idle for two years, the Walker Naval. Yard 
of Vickers-Armstrong, Ltd., will reopen with the laying of 
the keel of the 9000-ton cruiser which is to be built under 
the Admiralty 1933 programme. 


A sum of 2,000,000 dollars has been appropriated by 
the Canadian Dominion Government for expenditure in 
connection with the completion of the reconstruction of 
the berths at Saint John, New Brunswick, destroyed by 
fire in 1931. 


Two bridges are to be built in the Zastron district of the 
Orange Free State. One at Majaputi, over the Orange 
River, will have two 200ft. spans and 50ft. approaches at 
either end, and will cost £18,000. The other, over the 
Cornet Spruit at Maghaleen, will cost £13,000. 


THE opening of the new flight of locks between Napton 
and Birmingham on the Grand Union Canal on October 
30th will make the canal navigable by bigger and faster 
vessels than hitherto. This will virtually effect the com- 
pletion of the million-pound scheme inaugurated three 
years ago. 

ACCORDING to a recent statement by Mr. W. R. Gordon, 
director of the Coal Utilisation Council, the coal output 
this year to date was 10,000,000 tons in excess of the 
output for the corresponding period last year. He 
anticipated the output for 1934 would exceed that of 
1933 by some 15,000,000 tons. 


ACCORDING to a recent report, the Ford Company has 
announced its intention of spending 13,000,000 dollars 
to consolidate its position and produce in its own factories 
all the steel needed to turn out 3000 cars a day. Two 
mills which are being built at Dearborne, Michigan, will 
produce 1500 tons of thirty-six types of steel per day. 


For the Laurence J. Kettle Premium, 1934-35, awarded 
by the Council of the Institution of Civil Engineers of 
Ireland from funds provided by the gross income from the 
gift to the Institution made by Laurence J. Kettle, 
member, the subject prescribed is ““ Recent Developments 
in the Manufacture and Uses of Steel,” Full particulars 
may be obtained from the registrar of the Institution, 
Dawson-street, Dublin. 

By attaining an average of 177-185 kiloms. per hour 
(approximately 111 miles per hour) over the measured 
mile, Mr. Scott Paine in “ Miss Britain III” recently 
broke the world’s record for speed on salt water, the world 
single-engined boat record, the European sea mile record, 
and the Italian sea mile record. These records were pre- 
viously held by the late Sir Henry Segrave, with a spee«| 
of 92-68 miles per hour. 


THE Government of Mysore, with the approval! of His 
Highness the Maharaja, has passed orders directing the 
establishment of a steel plant at the Bhadravati Ironworks 
at a cost of Rs. 21,00,000. The Government awaited the 
Tariff Board report on the steel industry before taking 
this step, and, according to Indian Engineering, it is 
strongly believed that the founding of steel works is the 
only way to save losses at the Bhadravati Ironworks. The 
total estimated outlay of Rs. 21,00,000 includes about 
Rs. 2,00,000 for generating power at Bhadravati. Most 
of the equipment is to be brought from Germany and 
arrangements are being made to start work from October, 
1935. 

A sEconD 110,000-kKW turbine generator is to be in- 
stalled by the Ford Motor Company at its River Rouge 
power plant at Fordson, Mich. The new machine, like the 
first, is a vertical compound unit, and the high-pressure 
turbine and generator will be mounted directly on top of 
the low-pressure turbine and generator. Each elemeni 
has a capacity of 55,000 kW, and rotates at 1800 r.p.m. 
The rating of the combined unit is 110,000 kW, 80 per cent. 
power factor, 13-8 kV, three-phase, 60 cycles, with steam 
conditions of 1200lb. gauge pressure, 900 deg. Fah. 
total temperature, and lin. absolute back pressure. 
Because of the high initial temperature, it is not necessary 
to reheat the steam before it goes into the low-pressure 
unit, 

AccorDING to the report of the Dominion Bureau of 
Statistics at Ottawa, mineral production in Canada 
during the first half of this year shows an inerease of 45 per 
cent., as compared with the corresponding total in 1933. 
The increase is largely a result of the rise in the price of 
the gold in terms of Canadian dollars. The total value 
recorded for the six months was 131,942,000 dollars, as 
compared with 90,647,000 dollars for the first six months 
of 1933. The production of metals increased from 
59,444,750 dollars to 94,385,500 dollars ; that of fuels from 
21,815,000 dollars to 25,521,500 dollars ; structural mate- 
rials from 5,977,750 dollars to 7,474,500 dollars ; and other 
non-metallic minerals from 3,409,500 dollars to 4,560,500 
dollars. 

In accordance with the decision of a Committee of the 
Association of Special Libraries and Information Bureaux 
(ASLIB) to index the unpublished theses for higher degrees 
of the British Universities, a circular letter was sent to the 
Universities early in the year. This met with a very 
friendly response and a good deal of material has already 
been received. It is hoped that, in time, all the British 
Universities will co-operate in this scheme, but in view of 
the fact that the compilation of the index must necessarily 
be rather slow at first, those few Universities which did 
not reply to the circular have not been re-approached as 
yet. In the same way no great efforts have been made to 


collect material from non-University sources, although 
material that has been spontaneously offered has been 





received with gratitude. 
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INVENTIONS AND ECONOMIC RECOVERY. 


AT a recent meeting of the British Association, 
Sir James Henderson discoursed before Section G 
on the development of inventions as a stimulus 
to economic recovery. He remarked that the 
history of industrial progress showed that it was 
due in large measure to a combination of inventors 
with scientific vision with promoters having capital 
and economic vision. He lamented that since the 
war this type of combination has been greatly 
reduced, and remarked that the only type of inven- 
tion which is now in demand is one which will 
diminish cost of production and further reduce 
employment. We gather that Sir James holds the 
opinion that there have been fewer what we may 
call ‘‘ primary’ inventions since the war than 
there were before it, and that recently 
more inventions have been aimed directly at 
the improvement of means of production 
than, say, twenty or thirty years ago. 
We do not know on what statistics Sir James 
has founded this opinion, and we are not 
prepared to say that it might not be sustained. 
At the same time, it is not impossible that the 
unquestionable progress of means of production 
within the last twenty years—progress forced 
upon the world by economic conditions—has 
tended to hide improvements in non-producing 
machines. We need, to take but a few examples, 
only glance at the advances which have taken place 
in aeroplanes and their engines, in marine engines 
and boilers, in the remarkable development of 
the light high-speed vehicle or train, or, in another 
field, at such advances in electrical engineering 
as are represented by rectifiers for large currents, 
and alternators for exceedingly high pressures, to see 
that inventors have been far from idle. It could 
scarcely be said of any one of these things—or of the 
astonishing advances in metallurgy and applied 
chemistry—that they tend to reduce employ- 
ment. It is true that, as a result of the higher 
efficiencies, measured by work or materials, which 
they attain, less labour, is required for a given 
output, but it is equally true that in the absence of 
such improvements as we have endeavoured to 
indicate by a few obvious examples, industries 
would be in a worse plight than they are, the 
standard of life would be lower, and the degree of 
employment less. 

Its history indicates in no uncertain way that 
invention cannot be hurried: it is a long and 
slow business. An invention begins with timidity, 
works in the course of many years up to an apex 
and there remains with little material change until 
some newcomer, toddling on uncertain legs, 
gradually gains strength and ranges itself beside 








the old or drives it out of existence. Let us 
remember that both Watt and Parsons found the 
road so long that they had to seek extension of 
their patents in order to reimburse themselves for 
their expenditure. Yet both of these inventors 
gave the world what were to all intents and pur- 
poses new industries. Another familiar example, 
and a particularly apt one, is that presented by 
the safety bicycle, which has hati quite incalculable 
repercussions on the industry of this country. 
Velocipedes and bicycles were in existence many 
years before Starley’s time, and he was not the 
first to invent a geared type. But it took at least 
a hundred years for that fruitful invention to come 
to fruition and to win rapid popularity. The motor 
car offers us a similar example. Motor omnibuses 
were running nearly a hundred years ago with 
considerable, if not complete, success. We say that 
their progress was arrested by the Highways Act, 
but there were other countries in which their 
development might have been pursued, but was 
not. It would be easy to multiply examples all 
tending to show that the gestation period, as 
Sir Josiah Stamp called it, of great inven- 
tions is stilla prolonged one. Why it should 
be so long is not by any means easy to say. We 
surmise that it may be due to the lack of some 
essential material or to the need of a particular 
machine—as the aeroplane waited upon the coming 
of the light internal combustion engine. But the 
explanation is not fully satisfying, even with 
regard to old inventions, and has less weight 
to-day when almost any material can be provided, 
and the mechanical means of production are 


pt | almost unlimited. 


In view of these historical facts, is it probable 
that by taking thought we can with deliberation 
give the world a new industry ? Sir James Hender- 
son, and a good many others, believe that it may 
be possible so to encourage inventors and investors 
that inventions which are now lying idle in the 
Patent Office may be hurried into useful existence. 
We greatly fear that the belief is a vain one. Every 
invention which is really worth while in the period 
of its patenting is taken up—not always in the 
form prescribed by the patentee, but in a cognate 
form. There are, no doubt, in Southampton-row 
now, as always in the past, inventions that are 
before their time ; inventions which, years ahead, 
will be recognised as predecessors. It may be 
that their coming could be accelerated, but we are 
far from confident of that issue. It seems more 
likely that inventions belong to the age and none 
other in which they are developed, and that until 
the right concatenation of circumstances arises 
not all the efforts that committees or boards 
could exert would succeed in advancing their 
advent by the fraction of a year. 


Electricity Supply Failures. 

HAMPERED by the fact that electricity cannot 
be stored in large quantities, like water or gas, those 
whose business it is to give public supplies have to 
face a heavy responsibility. When generating 
stations were small and D.C. held its own storage 
batteries occasionally carried the load during short 
periods of trouble, but, generally speaking, in these 
days nothing save the continual turning of wheels 
will serve to maintain the requisite pressure. 
Now and again something goes wrong and con- 
sumers, irritated by the failure of supply, anathema- 
tise the whole “ grid”’ system. Yet it cannot be 
denied that, given reliable transmission, the inter- 
connection of power stations is good in itself. On 
more than one occasion important generating units 
have suddenly dropped out without giving rise to 
inconvenience. The load has been picked up by 
other stations feeding the grid, and consumers 
have been unaware that anything abnormal 
had happened. Despite such failures as the recent 
complete shut down on the South-East and 
East England system, interconnection should 
undoubtedly preserve continuity of supply in 
addition to promoting economical working. The 
set of conditions which brought about the calamity 
a few weeks ago is not likely to recur. With due 
care, and by making it impossible to parallel large 
stations when they are dead out of phase, a failure 
affecting such a large area as South-East and East 
England should be almost as unlikely as an exten- 
sive failure in the supply of gas. On the generating 
side the degree of security should exceed that of 
the past when relatively small areas were supplied 
by individual stations, often of old design, and 
more likely to be put out of action than those of 
recent origin. : 

But the fact remains that although all the 
generating stations connected to the grid may be 
operating perfectly, consumers in various areas 
sometimes find themselves without current. 





Indeed, it would appear that since the establish- 
ment of the grid failures have been more frequent 
than they were before. Local interruptions occur 
as the result of outside troubles which are in no 
way due to power plant failures. To some extent 
such troubles were, of course, always experienced, 
but what many people in this country do not at 
present seem to realise is that overhead trans- 
mission and distribution schemes have never 
shown outstanding advantage from the point of 
view of reliability. Exposed to the elements, over- 
head lines can scarcely be expected to be as 
reliable as modern underground cables. It will 
naturally be argued that in due course the reliability 
of overhead lines will be improved, but it remains 
to be seen whether these lines, with their outdoor 
transformers, &c., will ever give that degree 
of satisfaction which is obtainable with the more 
expensive underground system. Hitherto con- 
sumers of electricity in this country have enjoyed 
a continuity of supply which has probably been 
equalled in few other countries, and the tendency 
to destroy that record appears to be due in no 
small measure to the introduction of overhead 
transmission and distribution lines. If rumour 
be true, atmospheric disturbances have given rise to 
far more trouble than was expected. As the result 
of lightning, serious interruptions in the supply are 
reported to have occurred on Saturday, September 
15th, over a large area in Lancashire, on the Tyne- 
side, and elsewhere. Astatement said to have been 
issued by the Lancashire Electric Power Company 
intimates that during the progress of a thunder- 
storm several, if not all, of the stations running in 
parallel with Kearsley became isolated on their own 
local systems, thereby throwing an excessive load 
on the Kearsley station, which was consequently 
put out of action. Another trouble which was 
only to be expected, has been the flashing over 
of insulators on secondary lines owing to the forma- 
tion of conducting deposits, notably in industrial 
areas. During December of last year this trouble 
was extended to the South, where, as a result of 
a spell of fog and frost, trains running between 
London and Brighton and other Sussex towns 
were brought to a standstill for over three-quarters 
of an hour. Investigations are said to have shown 
that under severe fog and frost conditions a 
deposit grows until the surface resistance of an 
insulator string is reduced to about 2 megohms, 
and it is considered possible that the leakage 
current associated with this low value is the 
primary cause of breakdown. The troubles that can 
arise from lightning are better known to engineers 
abroad than they are to those in this country. A 
study of the many papers on lightning protection 
published in America will show that no end of 
research work has been undertaken in this connec- 
tion, and that no stone has been left unturned to 
find ways and. means of grappling with the 
problem. The grid designers apparently thought 
that troubles of the kind in this country would 
be small. At any rate, the protection pro- 
vided would seem to be inadequate. Although 
earth wires have been placed on all lines, the end 
turns and tapping points of transformers 
specially insulated, and protection afforded on 
a large proportion of the lines by the fact that 
they terminate in cables of sufficient length to 
reduce the amplitude and steepness of the wave 
front of incoming voltage surges, it is reported 
that a technical committee has been considering 
the lightning problem for nearly a year. Not- 
withstanding all the research work that has been 
carried out abroad, extensive experiments are 
also said to be in progress at the National Physical 
Laboratory. 

Like other engineers those associated with the 
grid rarely speak of their troubles. The Board’s 
reports give glowing accounts of achievements, 
but rarely, if ever, refer to engineering difficulties 
or the reasons for interruptions of supply. Although 
newspaper reports of lightning troubles in various 
parts of the country may occasionally be exagger- 
ated, the fact remains that all consumers are not 
enjoying the continuity of supply they expect. Of 
the failures due to lightning, that which recently 
occurred on the Canterbury and Herne Bay 
systems was one of the most serious. Two 
33/6-6 kV transformers were put out of action, 
and the old Canterbury generating station had to 
be brought into service. Only one similar occur- 
rence is said to have been experienced on the grid 
last year, and that involved only one transformer 
of a duplicated supply. That there have recently 
been lightning troubles of a different nature, how- 
ever, is evident, and it will be interesting to see 
how near the Board’s engineers can get to solving 
the very difficult problem of eliminating these 
troubles entirely. 
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MNHE launch of the new Cunard White Star liner 
‘**Queen Mary ” from the shipyard of her builders, 
John Brown and Co., Ltd., at Clydebank, on Wednes- 
day, September 26th, was in more ways than one an 
event outstanding in the history of the British mer- 
cantile marine. It was the first occasion on which a 
mercantile ship was launched in the presence of their 
Majesties the King and Queen, and the first occasion 
on which a Queen of England had named a passenger 
ship. Moreover the announce- 
ment was made by Sir Percy Bates 
that it was the Government’s inten- 
tion that a second ship should be 
built, and that as soon as they were 
less pressed with the work on the 
““Queen Mary” they would turn 
their attention in that direction. 

The principal particulars of the 
new ship are given in the table 
opposite, with the exception of the 
probable total horse-power, which, 
in our issue of January Ist, 1932, we 
assumed as being not far short of 
200,000 S.H.P.—a like figure being 
mentioned by Mr. John Silley in 
his recent presidential address to 
the Institute of Marine Engineers. 
The figures which we give in the 
table and in the following article 
are taken from particulars supplied 
by the owners and from information 
furnished by sub-contracting firms. 
These particulars, together with 
engravings on these pages and in 
to-day’s special Supplement, will 
give some idea of the magnitude 
of the shipbuilding and engineering 
problems which were involved in 
the planning and construction of 
this giant liner. In passing we 
would congratulate Mr. Frank H. 
Mason on the fine engraving of the 
ship before her launch, which is 
taken from a souvenir booklet ; 
and Mr. Stewart Bale on the artistic 
portrait of the bow of the ship, as 
seen from the builder’s yard during 
her construction. 

DESIGN BEGINNINGS. 

There has been much discussion 
as to the pros and cons. of very 
large and smaller ships; but in 
regard to this matter we cannot do 
better than refer our readers to the 
clear statement of Sir Percy Bates, 
the chairman of Cunard White Star, Ltd., in which 
he said that ‘‘ The size and speed of the new 
liner were no greater than was considered essential 
by the owners for the ship to provide-——along with 
a similar ship—the- contemplated weekly service 
between Southampton and New York. The 
dimensions of the ship were the result of pro- 
tracted consideration of the requirements of weight 
and space to be allowed for the various items of hull 
structure, accommodation and hotel services, pro- 








White Star Liner. 


a: 


pelling machinery, fuel, water, stores, &c., in associa- 
tion with such a power as would enable the owners to 
ensure the maintenance of a regular service with a 
definitely scheduled time table between the terminal 
ports.” 

“The result of these investigations indicated at an 
early stage that the magnitude of the hull structure 
would be such that questions of its scantlings and 
strength lay well outside the former limits of expe- 





rience. In the light of its previous knowledge of 
large ship design and construction, John Brown and 
Co., Ltd., which firm have built the ‘‘ Aquitania,”’ 
the ‘‘ Lusitania,” the ‘‘ Empress of Britain,” and 
H.M.S. ‘‘ Hood,” were able to collaborate with the 
owners’ naval architect and superintendent engineer 
in a thorough investigation of the structural design, 
having continuously in view the provision of ample 
strength to meet the worst conditions of North 
Atlantic service, any suggestion of reducing weight 








at the expense of an adequately strong structure being 
quite inadmissible. The scantlings and structural 
arrangements developed have subsequently recerved 
the complete approval of Lloyd’s Register, unde: 
whose special survey the ship is being built. She will 
be given their highest classification, 100 A.1., with a 
freeboard corresponding to the maximum draught 
permitted by the Board of Trade subdivision regula- 
tions. The vessel will meet the full requirements of 
the Board of Trade, including the latest legislation 
implementing the International Convention for the 
Safety of Life at Sea, which governs subdivision, life- 
saving appliances, &c.” 

‘* A major factor in the preliminary design investiga- 
tions was the question of the most suitable hull form 
to be adopted, both from considerations of speed 
and the associated minimum power 
and of sea-kindliness and the result- 
ing comfort of passengers. On this 
point the builders had carried out 
a most extensive programme of 
model experiments in the Experi- 
mental Tank ‘at Clydebank before 
final decisions were made. Over 
7000 experiments on numerous 
models were conducted, and all 
the practicable variations in form 
which offered any improvement in 
performance were fully tested. In 
addition, complete investigations 
were made in a study of the most 
suitable propellers for the selected 
form. Other research investiga- 
tions included steering experiments, 
rolling and bilge keel experiments, 
&e,”’ 

On the machinery side, equal care 
and foresight were taken, and early 
in 1929 an honorary committee was 
formed under the chairmanship of 
the late Sir Aubrey Brocklebank, 
to consider and report upon the 
most suitable type of propelling 
machinery for the ship. On this 
Committee the following eminent 
authorities served :—The late Sir 
Charles Parsons, Engineer Vice- 
Admiral Sir R. W. Skelton, the 
late Mr. Andrew Laing, Mr. T. 
McPherson, Mr. G. McL. Paterson 
(naval architect of the Cunard 
Company), Commander Sir Charles 
Worthington Craven, Mr. J. 
Callender, the late Mr. Andrew 
Hamilton, Sir Thomas Bell (manag- 
ing director of John Brown and 
Co., Ltd.), and Mr. J. Austin (the 
superintendent engineer of the 
Cunard Company). The Committee 
decided to recommend the adoption 
of high-pressure, high-temperature 
steam raised in oil-fired water-tube 
boilers, with single reduction geared 
turbine propelling machinery. This report was duly 
adopted by the Cunard Board of directors, and on 
December Ist, 1930, the order was officially placed 
with John Brown and Co., Ltd., and a little later 
the keel was laid and work begun. On account of 
financial reasons, work on the ship and _ her 
engines was suspended on December 10th, 1931, 
and was only resumed again on April 3rd, 1934. 
It is expected that the new liner will be completed 
early in 1936, and she will then take her place on 
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the company’s Southampton, Cherbourg, and New 
York service. 


CONSTRUCTION. 


When the keel was laid down the ship was given 
the yard number 534, by which she was known until 
her launch. In the first year good progress was 
made, both with the hull and propelling machinery, 
and the work was well ahead of time. When work was 


suspended almost 20,000 tons of material had been 
built into the hull, the structure being carried well 
The seatings for the machinery were 


up to A deck. 





STERN FRAME 





factory progress was made in the construction of the 
upper promenade, the boat and the sun decks, and 
the various deck houses and erections. Some of 
these features will be clearly seen in our Supple- 
ment. Considerable work was also done in the 
way of preparing the vessel for launching, and in 
dredging the rivers Clyde and Cart, which was carried 
out by the Clyde Navigation Trustees. 


STRUCTURAL DETAILS. 


As our illustrations indicate, the ship has a sloping 
stem and a cruiser stern. She will carry the usual 











RUDDER STOCK 


finished, and the machinery positions marked out. 
During the period of suspension of work the greatest 
care was taken by Sir Thomas Bell and his staff 


New Cunarp Wuite Star LINer. 
Hull Particulars. 


Length overall 1018ft. 
Beam... 118ft. 
Depth from keel to top ‘of superstruc- 

ture. “ . 13dft. 
Depth from keel to truck 234ft. 
Number of decks .. Twelve 
Length of promenade de ck 7508t. 


Refrigerated space ; 43,000 cubic feet 
Total probable weight of 

machinery .. : 
Launching wi eight... i 
Approximate gross register tonnage 


‘hull and 
Over 55,000 tons 
Approx. 40,000 tons 


73,000 
Ship’s Complement. 
Passengers, officers, and crew About 4000 persons 
Main Propelling Machinery. 
Quadruple-screw Parsons type single reduction geared 
turbines 
Assumed total output .. 


Type : 


About 200,000 8.H.P. 
> 


Number of turbine sets Four :—H.P., Ist I.P., 
2nd I.P., L.P. 
Number of engine-rooms Two 


Boiler Equipment. 

Yarrow oil fired 

Four 

Twenty-four 

400 Ib. per square inch 
220 deg. Fah. 

700 deg. Fah. 


Type of main boilers 
Number of boiler rooms 
Number of main boilers 
Designed working pressure . . 
Degree of superheat 

Total steam temperature 


Type of auxiliary boilers 
Number of auxiliary boilers 
Designed working pressure . . 
Degree of superheat “ 


Cylindrical oil fired 
Three 

250 Ib. per square inch 
a4 290 deg. Fah. 
ear % Generator Sets. 
220-volt B.T.H., 


Type of generating sets : turbo-dynamos 


Number of generating sets . . Seven 

Total output . : 9100 kW 

Number of auxiliary engine-r rooms Two 

Capacity of forward generator room Three 1300-kW sets 
= 3900 kW 

Capacity of after generator room. . Four 1300-kW sets 
= 5200 kW 

Running speed of auxiliary turbines .. 5000 r.p.m. 

Speed of D.C. generators .. . -. 600r.p.m. 

Number of emergency generator sets... Two 

Type: Parsons-B.T.H., eight-cylinder, kerosene, 150 to 


160 B.H.P. anges and ennai 
Running speed... . 850 r.p.in. 
Normal output each set 75 kW 


to preserve the hull and its alignment, with the result 
that there was not the slightest sign of sinking, and 








when work was again begun, rapid and very satis- 








fore and aft rig, and three large funnels of suitable 
rake and height, to ensure that the funnel gases will 
clear the promenades on the superstructure decks. 
The appearance of the huge hull gives an impression 
of strength, power, and speed. 


There are in all twelve decks, comprising the sun 
deck, the : promenade deck, the promenade 
deck, and ‘‘A”’ to “J” decks, including the partial 
lower decks, which are discontinued in way of the 
machinery spaces. 


The principal subdivision is effected by eighteen 
transverse water-tight bulkheads, while the double 
bottom, covering the whole length of the hull, 
contains seventy main compartments. If account is 
taken of the additional subdivision afforded by the 
inner skin in the engine-rooms, and the side oil bunkers 
in the boiler-rooms, there is a total number of 
160 water-tight compartments below the bulkhead 
deck, and it will be seen that the question of strength 
and safety has been met in compliance with the latest 
and most recent scientific investigations into hull 
structures. 


In considering the design of the upper works, the 
longitudinal strength of the ship was very carefully 
taken into account. In order to ensure that stresses 
of too great a magnitude shall not be incurred in 
the upper members, the superstructure has been 
divided into convenient sections by three expansion 
joints extending from the promenade deck upwards. 
The necessarily large stresses which have to be with- 
stood by the strength decks and sheer strakes of the 
shell plating, which comprise the upper flange of the 
main hull girder, called for the use of double plating 
over a considerable portion of this region, but 
excessive thicknesses and weight have been avoided 
wherever necessary by the incorporation in this part 
of the structure of a large amount of high-elastic 
limit steel. The side framing is a combination of 
main frames of channel section, in combination with 
relatively closed-spaced web frames, each about three 
frame spaces apart, throughout the whole length. 
These webs are generally carried in one transverse 
plane right up to the strength deck, and in associa- 
tion with partial bulkheads in the side bunkers 
and ’tween decks and webs in the superstructure 
houses, form a very ample provision against .any 
transverse racking forces which may be experienced. 
The thickness of the plating of the shell varies from 








lin. to 1-2in., and the plates used range from 8ft. 





to 30ft..in length, with weights from one-tenth of a 
ton up to 3 tons. 

Generally the beams are of channel section, with 
the addition of angle reverses where the requirements 
of special conditions call for extra strength and stiff- 


ness. They are usually supported by four rows of 
close-spaced pillars or suitably stiffened pillaring 
bulkheads. 


The massive nature of the structural work is shown 
by the exceptional size of the wide-spaced pillars in 
the machinery spaces, with their great height and 
unusually large superimposed loads. It will also be 





PROPELLER AND BRACKET 


evident from the large clear spaces which have had to 
be devoted to the principal public rooms in the 
superstructure, with their associated web frames, 
strong beams, deep girders, &c. 

The erection of the enormous hull was not the least 
of the tasks which have been faced in the vessel's 
construction, when account is taken of the weights 
and sizes of members to be handled. It is of interest 
to note that the total number of rivets used in the 
structure is of the order of 10,000,000. 

An important contribution to the structure are 
the main hull castings, comprising the four shaft 
brackets, the stern post and the rudder stock and 


frame. The total weight of this group of castings, 
supplied by the Darlington Forge Company, Ltd., 
approaches 600 tons. Some of them are _ illus- 


trated above. They are, we believe, among the largest 
castings of their kind ever made, either in this country 
or abroad. The principal weights are as follows : 
Sternframe, 190 tons ; outer shaft brackets, 180 tons ; 
inner shaft brackets, 120 tons; and the lower and 
upper part of the rudder 110 tons. When the rudder 
was plated an inspection chamber with ladder 
provided within it. 

The rudder will be operated by a special electro- 
hydraulic steering gear, designed and built by Brown 
Brothers and Co., Ltd., of Rosebank Works, Edin- 
burgh. The gear has been specially designed to meet 
the requirements of the ship, and is three. times 
powerful as anything the firm had built previously. 
It consists of a four-ram type gear, with five working 
combinations of cylinders. The pressure fluid to the 
cylinders is supplied by three electrically driven 
V.S.G. Mark ITI variable delivery pumps. The gear 
is arranged for duplicated telemotor control from the 
bridge, the telemotors actuating an electro-hydraulic 
servo-gear, coupled up to the controls of the main 
steering gear pumps. The main pump controls can 
also be operated by a gyro-pilot providing automatic 
steering, and as a further standby provision is made 
for mechanical control. The whole equipment has 
been designed to ensure continuous operation, as 
practically every part is duplicated, so that it will 
function despite temporary failure of any one part. 

The rudder and stern tube bossings are indi- 
cated in an illustration which shows one of the 
propellers complete. The order for the eight pro- 
pellers, four working and four spare, was equally 
divided between J. Stone and Co., Ltd., of Deptford, 
and the Manganese Bronze and Brass Company, Ltd., 


was 


as 
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of Millwall. They are made of the two firms’ special 
Turbiston and Turbadium bronzes respectively, some 
53 tons of alloy being used for each casting. The 
diameter is nearly 20ft., with a pitch of 18ft. 2in., and 
a finished weight of nearly 35 tons. The caps are made 
of similar materials, and weigh nearly 1 ton each. 
The propellers were delivered by road to the Surrey 
Commercial Docks, and were transported to Clyde- 
bank by sea. 

The complete hydraulic control system for the 
water-tight doors was supplied by J. Stone and 
Co., Ltd., of Deptford. There are thirty-eight 
water-tight doors, four sliding vertically and thirty- 
four sliding horizontally, and they range in size up 
to 6ft. 8in. high and 5ft. wide, sufficiently large to 
enable a motor car to pass through. The doors in 
some positions are capable of withstanding a load of 
27 tons. Two pumps, either of which will be capable 
of delivering sufficient fluid, at a pressure of 700 Ib. 
per square inch, for closing all water-tight doors in 
less than one minute from the commander’s order, 
even though there is a distance of 750ft. from the 
point of operation to the farthest door, are provided. 
A previous warning of approximately seven seconds 
is given by an electric bell at each door before the 
door begins to close. When the doors have been 
closed from the bridge, each can be opened from either 
side locally, and will automatically reclose, so that 
risk of any persons being trapped in any one water- 
tight compartment is reduced, whilst the safety of 
the ship is preserved. Irrespective of the pressure 
control, each door can be closed by hand. For the 
information of the commander on the navigating 
bridge an indicator is installed showing the position 
and number of each door in the ship, the closed doors 
being shown by the illumination of the individual 
numbers engraved on coloured discs. The system is 
divided into two sections, one consisting of all the 
doors in the hold and the other those on the passenger 
accommodation decks. The sections can be operated 
either independently or simultaneously. 

Other auxiliary equipment will be referred to in our 
second article. 


THE PASSENGER ACCOMMODATION. 


The number of passengers of various classes which 
it is desired to carry, and the associated number of 
crew to provide for their wants, formed one of the 
principal design elements of the vessel. The require- 
ments of space for every class of Transatlantic pas- 
senger have shown a continuous upward trend, and 
have now reached a value which is readily appre- 
ciated in the present ship. While the vessel is essen- 
tially an express passenger carrier, the very generous 
allowance of space which the owners have devoted 
entirely to state-rooms and public rooms indicates 
the high standard that is considered necessary on the 
North Atlantic to-day, and these, in association with 
other economic considerations, provided one of the 
important factors which determined the ultimate size 
of the vessel. 

Accommodation for first-class passengers is pro- 
vided in state-rooms situated on the upper promenade, 
“A,” “ B,” and “CC” decks. The rooms are single 
and two-berth cabins, and the great majority are 
‘* outboard ”’ rooms with natural light and ventilation 
from the ship’s side. On “A” and “B” decks 
amidships sections of the accommodation are arranged 
in suites, comprising sitting-room, bedroom, servants’ 
room, box-room, and, of course, private bathroom. 
Other combinations of special rooms are also arranged 
as required. 

The temperature and ventilation of the rooms will 
be controlled by the Thermotank Company’s Thermo- 
Reg system of mechanical ventilation, and the lighting, 
heating, and sanitary equipment will be in accordance 
with the highest Atlantic standards. The principal 
first-class public rooms will include a dining saloon and 
foyer, the main lounge and ball-room, a smoking- 
room and library, a cocktail lounge, children’s 
room, verandah lounge, swimming pool, Turkish 
baths, gymnasium, and squash rackets court. 

The decoration of the principal public rooms will 
be carried out under the supervision of Mr. Arthur J. 
Davis, of Mewes and Davis, of London, in collobora- 
tion with Mr. Benjamin W. Morris, of Morris and 
O’Connor, of New York. 

Promenade and games space is provided on the 
promenade and upper promenade decks, and the sun 
deck. Well-planned and roomy cabins and public 
rooms for tourist class and third-class accommodation 
will be provided. 

(To be continued.) 
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The Surface Condenser. 
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(Continued from page 


DownFLow: THE Hick HARGREAVES CONDENSER. 


RESUMING sufficiently accurate readings of 
temperature and pressure can be taken at any 
point in a condenser, then the amount of air present 
is revealed by the discrepancy between the two 
readings. That is true because Dalton’s Law of 
Partial Pressures holds throughout. But the resulting 
calculation of the amount of air present is of very 
very little aid in estimating the rate at which air is 
entering the condenser. Fortunately the fact that it 
is a matter of considerable difficulty accurately to 
estimate the amount of air entering a condenser is 
not of great importance since if an air pump of 
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Fic. 21—TUBE PLATE ARRANGEMENT 


unnecessarily large capacity is installed owing to 
too liberal an estimate of the air to be dealt with, it 
will only result in slightly higher vacua being obtained 
than had been calculated without any real dis- 
advantage. In fact, the designer usually makes 
allowance for a much greater volume of air than is 
ever likely to enter the condenser except by the 
breakage of some connection. Some of the air which 
finds its way into a condenser comes over with the 
steam from the boiler ; but with a modern closed-feed 
system and efficiently deaerated feed water the amount 
must be small. A greater quantity may enter the 
low-pressure turbine vid the glands; while small 
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FiG. 22—-TUBE PLATE ARRANGEMENT 


leaks in the joints of the exhaust system will allow 
an even larger amount to gain access. If, as is fre- 
quently the case, the make-up feed is first passed 
through the condenser for deaeration, a certain 
amount of the air present in the condenser can be 
traced to this source. On an actual plant in opera- 
tion it is usually possible to estimate the amount of 
air leaking into the condenser from the known per- 
formance of the air pump. But, as far as design is 
concerned, it is usual to assume a purely empirical 
figure. An allowance very generally adopted is that 
specified by the British Electrical and Allied Manu- 
facturers’ Association :— 
, 0-5 W, 
We="i000 + * 
in which W,=pounds of steam per hour 
and Wag= pounds of air per hour. 


This formula, it will be observed, gives a bigger 
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proportionate allowance in small plants than in large, 
and the values calculated by its use, it is generally 
agreed, are very much on the liberal side. 

The amount of air leaking into the condenser is not, 
however, only of importance by reason of its effect 
on the dimensions of the air pump. The presence of 
air in the condenser may adversely affect the rate of 
heat transmission. Normally, it will cause no trouble 
as long as it is kept in motion, for as far as its direct 
effect upon the vacuum is concerned its partial pres- 
sure is negligible until about 99 per cent. of the 
steam has been condensed. But if the tube plate 
arrangement of the condenser is such that in a certain 
part the scouring action of the steam moving at high 
velocity is absent, inevitably a “ cold spot ’’ will be 
created around the tubes in that part, and as cal- 
culation demonstrates at once the partial pressure 
and density of the air will increase until the tubes 
are effectively blanketed from the steam by a non- 
conducting layer of air. Suppose, for instance, that 
in a certain condenser holding a vacuum of 29in. 
of mercury, the temperature around about a certain 
group of tubes is only 60 deg. Fah., then the absolute 
pressure of the steam corresponding to this tem- 
perature will be, 0-53in., and consequently the air 
pressure 0-47in. As @ result of such a condition, of 
course, the rate of heat transmission suffers. It was 
the failure to appreciate the importance of allowing 
the steam easy access to every tube of the condenser, 
in order that its scouring action might be effective, 











Fic. 23—TWIN CONDENSERS IN POWER STATION 


that led in part to the unsatisfactory results achieved 
by the early condensers, in which the object of the 
designer was to “‘cram’”’ into the shell as many 
tubes as possible. In a plant with the tube plate 
crowded in this way a very high proportion of the 
surface must have been rendered partially ineffective 
by air blanketing. 

The manner in which the modern condenser designer 
minimises the chance that any “cold spot” may 
exist is well exemplified by the tube plate arrange- 
ment of the condensers made by Hick, Hargreaves 
and Co., Ltd. The tube nests do not occupy the whole 
space between the side walls of the shell. Thus, steam 
gains access to the tubes over more than half the 
periphery of the nests. Not only, as will be seen from 
the diagram, Fig. 21, is the pitching of the tubes in 
the upper part made open, but wide steam lanes lead 
through the nests so that the steam with hardly 
abated velocity may drive through on to the closer- 
pitched tubes below. The central lane being carried 
down to the very bottom of the condenser allows 
steam to ‘‘ play ”’ upon the surface of the condensate, 
and thus maintain its temperature at that corre- 
sponding to the vacuum ; and smaller lanes on each 
side above the air-cooling chambers give access for 
high-velocity steam to the undersides of the lower 
tube banks and to the surface of the condensate. 
This open arrangement also keeps down the pressure 
drop from top to bottom of the condenser to very 
small proportions. Another design of tube plate 
frequently used by this firm is shown by the drawing 
—Fig. 22. This arrangement is particularly suitable 
for twin condensers, which will be respectively left 
and right-handed. The tube banks are arranged 
excentrically in the shell, so that steam may gain 
access almost to their whole periphery, and wide 
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lanes lead deep into the nest. There is a steam lane 
immediately above the baffle protecting the air cooler, 
which is situated on one side, so that condensate 
falling from the tubes above is brought, as it runs 
down the baffle to the sump, into intimate contact 
with the steam. The arrangement of the tube 


pitching which encourages penetration of the steam 
into the banks is worthy of study. 
Like most condenser manufacturers, Hick, Har- 








engraving, Fig. 25, shows one of the 45,000 square 
foot condensers for Hams Hall power station, which 
had to fit into a somewhat shallow basement. The 
view shows the standard tube plate arrangement as 
adapted for use in a boat-shaped condenser. These 
water-box doors are not hinged, but near the top 
a bracket is cast in so that they may be lifted by a 
crane. Another engraving—Fig. 23—shows twin Hick 
Hargreaves condensers installed in a power station. 





FiG. 24—LARGE CYLINDRICAL CONDENSER ' 


yreaves find that it is impossible to standardise. 
Each separate job must have individual considera- 
tion, and the design of the shell and even of the tube 
plate must be subjected to modifications to suit the 
circumstances. Normally, the shell is more or less 
circular in cross section, like those of the condensers 
shown in the engravings, Figs. 24 and 26. But where 


They are seen from the circulating water outlet end. 
The view shows the method of support on spring feet 
to relieve temperature stresses and the arrangement 
of the condensate, air extraction and circulating 
water piping. 

Below are 
20,000 square foot condenser. 


tabulated the results of tests on a 
We are informed by 





Fic. 26— 


space is limited, it may be necessary to adopt a boat 
shape, like that shown in Fig. 25. As a rule, the 
shell is constructed of cast iron and the tube plates 
of brass. Although in special cases—the use of dirty 
circulating water, for instance—tubes, lin. in dia- 
meter may be employed, the more usual practice is 
to fit solid-drawn jin. external diameter brass tubes. 
They are held with special lipped ferrules to prevent 
creeping, and their inlet edges are shaped to reduce 
the loss of water head at entrance and exit. For 
access to all parts of the tube plate a sufficient number 
of small doors are fitted in the water box end covers, 
so that it is rarely necessary to remove these covers. 
Where lifting facilities are limited, the whole end cover 
may be arranged to open ona hinge. In larger sizes— 
see the half-tone engravings—the water box cover may 
be made in two halves, so that one half of the total 
number of tubes may be cleaned while the condenser 
is in operation at reduced vacuum. These half- 
covers are hinged on the centre line of the condenser 
to brackets extending from the top and the bottom of 
the water box. By means of an arrangement of 
excentric bushes in the hinges, the door joint can be 
forced apart or pulled up without hindrance. The 








LARGE CONDENSER SHOWING METHOD OF SWINGING WATER Box DOOR 


the makers, who have been kind enough to make these 
results available for publication, that during the test 

















TaBie VI. 
Date. 2.2.34. | 1.2.34. | 1.2.34. | 2.2.34. 
Bteam to oun nser, Ib: 
per hour ..| 105,176 | 153,377 | 196,502 | 240,962 
Vacuum (corrected) 28-45 28-15 27-77 27-25 
Steam temperature, deg. 
Fah. 92-9 98-4 104-65 | 112-0 
C.W. inlet temperature, | | 
deg. Fak 79:7 | 77-8 | 77-85 78-0 
Outlet temperature " 
deg. Fah. 91-4 94-6 98-6 103-0 
Rise, Sallam: Fah. 11-7 16-8 20:75 | 25-0 
Quantity, million 
lb. perhour.. 8-29 8-44 8-70 8-82 
Condensate temperature, | 
deg. Fah. . 96-38 | 101-3 107-75 | 114-44 
Mean temperature ‘differ- 
ence (Grashof) .. ; 5-4 10-0 14-0 18-8 
Rate of heat transmission, 
K, B.Th.U./sq. ft. ape 
Fah./hour .. 998 | 790 715 | 654 
| | 











and for the purpose of showing the ability of the 
plant to operate efficiently under dirty conditions, 








10 per cent. of the tubes were blocked so that the 
actual surface in operation was 18,000 square feet. 
It is upon this value that the calculation of the rate 
of heat transmission, worked by ourselves, has been 
based. 

It will be noticed by reference to the table that 
the rate of heat transmission is very much higher 


at light loadings than at heavy. This result is 
partly explained by the fact that at heavy loadings 





FIG. 25—BOAT-SHAPED CONDENSER FOR SHALLOW BASEMENT 


the rate of condensation is as much as 13}ib. per 
square foot and that consequently and inevitably 
the tubes are water-blanketed to a certain extent 
from the steam. In addition, it is claimed that even 
at very light loadings the design of tube plate is 
such that air is effectively swept away from the tube 
banks so that every tube is still in action and, 
the condensation per square foot being now smaller, 
the rate of heat transmission consequently rises. 
(To be continued.) 








Photo-Electricity. 


BEFORE Section A of the British Association on 
Tuesday, September llth, Mr. N. R. Campbell and 
Mr. C. C. Paterson, of the General Electric Company, 
Ltd., presented a paper entitled “‘ Photo-electricity, Art, 
and Politics.” They point out that a new scientific dis- 
covery may do more harm than good if the community is 
unprepared for it. The history of past discoveries teaches 
us to use and not to abuse those of the future, and the long 
and complicated history of photo-electricity is studied 
from that point of view. Its effects are shown to have 
been determined partly by the state of knowledge and 
industry when the discoveries were made, and partly by 
irrelevant circumstances, such as the artistic suscepti- 
bilities of Hollywood. It is remarked that to suggest that 
the history of the photo-electric cell is long and com- 
plicated may surprise those who have only just heard of 
photo-electric cells and regard them as one of the mar- 
vellous products of the last few years. Although the 
history started sixty years ago and the development of the 
cells, as distinct from their accessories, was almost com- 
plete forty years ago, the results of the application of 
photo-electric cells hitherto have been comparatively 
trivial. They have not aided the struggle against disease 
and poverty, and, on the other hand, they have not pro- 
vided weapons for war or displaced large quantities of 
labour. 

It was no accident that the first photo-electric cells 
were a by-product of telegraphy, but the natural result 
was that the first thoughts for their use were all in the 
same field. The great obstacle to progress in those days 
was the absence of any method of amplifying currents, 
such as we now derive from the thermionic valve. Again, 
just as the first cell, which was a conductive cell, was an 
accident, so was the emission eell which followed, but it 
was quite unnoticed by engineers for thirty years, who, 
if they thought about photo-electricity at all, thought of 
it in terms of the selenium cell—and even to-day many 
partially informed people imagine that all photo-electric 
cells contain selenium. 

Ten years ago, fifty years after the dawn of photo- 
electricity, its sun had apparently set. Photo-electric 
cells were being used to some small extent in laboratories 
and observatories, but elsewhere, although interest never 
really ceased, the prospects were very dim. Photo- 
electricity had appeared before the world was ready for it. 
Inventors had lost heart because they had tried to run 
before they could walk, and because they had failed to 
keep abreast of knowledge outside their immediate view. 

Then the unexpected happened. In 1926 talking films 
were issued from Hollywood ; they took a little longer to 
reach England, and although any well-informed engineer 
might have foretold that the sound film would come, he 
would probably not have guessed in 1920, for example, 
that wea a: ys cells would play any part in it. He 
would probably have looked to the gramophone to provide 
the sound. By the early ‘twenties, however, several 
people had seen that here was an alternative to the gramo- 
phone for associating sound with the talking picture. 
With this development came another unexpected aspect. 
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Photo-electric cells produced the sound film, but the sound 
film also produced photo-electric celis by creating a demand 
for them. Hitherto these cells had been made in ones and 
twos by laboratory workers ; now they were demanded 
in thousands, and it became worth the while of large 
industrial firms to manufacture them, and to apply to the 
problem their vast experience in similar fields. Emission 
cells received particular attention, for they had many 
advantages over conductive cells for talking pictures, 
and the problems they presented were similar to those of 
incandescent lamps and thermionic valves, which had 
been for years the main concern of industrial research 
organisations. In a very short time great improvements 
had been made, but these improvements alone would not 
have extended greatly the field of photo-electric applica- 
tions. The obstacle to extension was not lack of technical 
power, but simply ignorance on the part of those who 
might use them. Once photo-electric cells became the 
concern of the large electrical firms, they were brought to 
the attention of all electricians. Slowly they began to be 
regarded not as curiosities arousing the enthusiasm of a 
few specialists, but as normal tools at the disposal of 
the normal engineer for any purpose to which they might 
be put. The end of that stage, indeed, has not quite been 
reached. There is still a group of enthusiasts whose 
one idea is to find some use for photo-electricity, even 
when alternative methods are obviously preferable. 
There is another group which regards them as improved 
novelties, but there is an intermediate group which is 
steadily gaining ground. Originality and sound judgment 
are at last working together, and it is largely due to the 
talking films ! 

The authors then discussed in the light of present know- 
ledge, what is the proper field of photo-electricity. The 
value of photo-electric cells as measuring instruments was 
emphasised, and the use to which the speed of photo- 
electric cells can be put was mentioned in several respects. 
In commenting on their use for such purposes as timi 
races, especially on greyhound tracks, it was sugges 
that another possible application in the same direction 
might be that if a s limit was imposed by the new 
Road Traffic Act, photo-electric cells might well be used 
to make it effective. There would be no difficulty in timing 
a car over a distance of 15ft. or 20ft. without possibility of 
human error, as contrasted with the constable and a 
stop watch. 

Another class of application was that which made use of 
the power of distinguishing light from darkness. Many 
of such applications, said the authors, were quite feasible 
in the earliest days of photo-electricity, but the attention 
of inventors was so concentrated on the marvellous that 
they missed the obvious. Serious attempts to exploit 
these applications only began with the formation of Radio- 
visor, Ltd., in 1928. Putting on one side the suggestions 
often made that the photo-electric cell should be used for 
turning on public lighting at dusk and for the detection of 
burglars—the authors believe a time switch is better for 
the former and that burglars are more intelligent than 
inventors imagine !—other uses of the photo-electric 
cell mentioned by the authors are the detection of black 
smoke issuing from a chimney, speeding up an escalator 
when a passenger steps on it, detecting pinholes in metal 
sheet for motor car radiators, stopping paper-making 
machinery when the paper tears, counting objects of any 
kind as they pass down a conveyor, making sure that 
every packet of cigarettes contains its card, preventing 
vebicles from attempting to pass under a bridge too low 
for them, and guiding cloth past a knife by which it is 
to be cut. 

In all this, concluded the authors, we have a direct 
replacement of man by the machine. In dealing with this 
problem, scientific foresight was not required. The means 
to replace ail forms of drudgery by machine operation 
already existed ; the future had little new for us here. The 
sole question was whether we could devise a better alter 
native to drudgery, and thus justify the use of the means 
that lay to hand. That was a political question concerning 
which science might provide the facts, but could never 
provide the decision. 








SIXTY YEARS AGO. 


We have already noted in these paragraphs the interest 
which the use of balloons during the siege of Paris 
in the Franco-Prussian War had excited in aeronautics 
for military purposes. In particular, we have recorded 
the experiments made at Woolwich in July, 1874, with 
Bowdler’s steering apparatus for gas-filled balloons. 
In our issue of September 18th of the same year we illus- 
trated and described another invention which had been 
submitted to the War Office Balloon Committee namely 
Monsieur Menier’s hot-air balloon. This apparatus 
employed a spherical bag 70ft. in diameter composed of 
French cambric from which a wirework car was suspended. 
The car was provided with three wheels in order that it 
might serve not only to carry the aeronauts but also as a 
means of transporting the whole equipment over the ground 
when the balloon was deflated. Supported from the top 
of the car and projecting inside the bag was a copper 
chimney crowned with a wire-work cap and an asbestos 
mat. At the foot of the chimney there was fixed a furnace 
fed with paraffin oil and fitted with a wick. In use the 
action of the furnace led to the vaporisation of the oil and 
to the combustion of the gas so formed as it emerged 
from a ring of holes at the top of the furnace and imme- 
diately within the base of the copper chimney. It was 
stated that the average temperature generated in the 
interior of the bag by the furnace was about 100 deg. 
above that of the surrounding atmosphere. We calcu- 
lated that the reduction in weight of the contained air 
would give a balloon of the size stated a total lifting power 
of 23} cwt., so that, allowing 13 ewt. for the weight of the 
apparatus, it would be able to lift occupants, freight and 
ballast to the weight of 10} cwt. In a few introductory 
notes to our description we gave a short account of the 
historical development of ballooning and, in accordance 
with the usual tradition, mentioned Stephen and Joseph 
Montgolfier’s hot-air balloon of 1783 as the first actually 
to succeed in rising into the atmosphere. This statement 


drew from a correspondent signing himself B. Brandao 


and describing himself as an officer in the Brazilian Navy 
a letter which we published in our issue of September 25th 
in which he claimed priority over the Montgolfier brothers 
for a fellow-countryman, Bartholomew Lourencgo de 
Gusmao, otherwise, apparently, known as Friar Gusman. 
De Gusmao, our correspondent stated, was born at 
Sanctos, Brazil, and died at Toledo, Spain, in 1724. On 
August 5th 1702 at Lisbon before King D. Yoao V and 
a large concourse of people he made “a successful trial 
to send up a balloon.” Unlike the Montgolfiers in their 
first essay, de Gusmao, apparently, ascended with the 
balloon. He became known as the * voador,”’ or flying 
man, a term curiously anticipatory of the modern word 
“aviator.”” Our correspondent referred us to a descrip- 
tion of the ascent published at Lisbon in 1774 and to the 
notice of it included in the ‘“‘ Encyclopedia Britannica ” 
published at Edinburgh in 1797. He also stated that the 
King of Portugal granted to de Gusmao in 1709 letters 
patent for his invention of balloons. De Gusmao had 
eventually to depart from Portugal for the Inquisition, 
then at the height of its power, chose to persecute him as a 
sorcerer. We may add that modern historians regard the 
whole story with suspicion. Thus J. E. Hodgson— 
“ History of Aeronautics in Great Britain (1924) ’’—writes 
concerning Gusmao’s “‘ Passarola ” :—‘ The project is well 
known from contemporary engravings, but beyond the 
fact that the inventor imposed his invention on the King 
of Portugal with pecuniary success, there is little authority 
for regarding it seriously.” 








British Standards Institution. 


AU British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


RELAYS FOR RAILWAY SIGNALLING. 


Nos. 557 and 561—1934. These are the fifth and sixth 
specifications in the series on Railway Signalling Relays, 
and deal respectively with alternating-current line relays 
of the single-element, two-position, and the two-element, 
three-position, induction types. In general form these 
new specifications follow the lines of the earlier numbers 
of the series, but the performance characteristics are in 
each case peculiar to the particular type of relay. 


TERMS AND DEFINITIONS FOR SOFTWOODS. 


No. 565—1934. This is a glossary forming the first part 
of a programme of simple grading rules for timbers 
generally coming into the country which the Institution has 
undertaken arising out of the Ottawa Conference. It 
is divided into four sections, viz.:—General Terms and 
Definitions, Sizes, Plywood Terms and Definitions, and 
Joinery (Milled) Terms and Definitions, and a compre- 
hensive alphabetical index. The Committee responsible 
for the preparation of the Glossary has endeavoured to 
establish a single term for a characteristic or property, 
and to have only one meaning for each term. In certain 
cases the definitions are of a purely conventional character, 
such as those of “‘ softwood”? and ‘“ hardwood,”’ which 
for the purposes of the British Standard Specifications are 
to be dissociated from any connection with the physical 
softness or hardness of a wood. Again, in the section on 
Sizes, a definite range of dimensions is allotted to each 
term, although it is realised that these sizes may vary 
slightly in different parts of the country. 

The Terms and Definitions are put forward for adoption 
by the timber trade of the country with the object of 
simplifying commercial transactions and removing the 
many misunderstandings which have arisen in the past 
from the absence of a uniform nomenclature. 


SPECIFICATIONS IN THE PLATING INDUSTRY. 


Nos. 558—1934 and 564—1934. These specifications, 
as well as others in course of preparation, have been pre- 
pared at the request of the Electro-depositors’ Technical 
Society, which, amongst other interested organisations, has 
assisted in their preparation. In the electro-plating in- 
dustry the purity of materials employed is of the highest 
importance if good work is to be produced. It is well 
known that plating jobs are frequently spoiled through 
defects in the solution. In such cases the failure is 
attributed to the impurity of one or other of the chemicals 
used or possibly to some excess of impurity in the anode. 

These specifications have been prepared to reduce to a 
minimum the possibilities of failure. They require that 
the material shall be up to a high standard of quality and 
that any impurity must not be present in excess of the 
maximum specified. The first covers Nickel Anodes 
and the second Nickel Ammonium Sulphate and Nickel 
Sulphate. 


UNIT WEIGHTS OF BUILDING MATERIALS. 


Variableness in the nature of most of the materials 
employed in building renders it impossible to state 
with exactitude the properties of any given material 
when regarded as a class. Further, the differences in the 
weights of some materials are due, not only to the variable- 
ness of the nature of the material itself, but to changes in 
its condition. It is for these reasons that the weights 
given in various books of reference do not always agree, 
and in those cases where absolute agreement does exist, 
such unanimity may often be attributed to coincidence 
or to the figures in question having emanated from a 
common source. The object of a draft schedule which 
has just been issued is not so much to afford more accurate 
data for calculations, as it is to standardise the data 
employed, in order to avoid the confusion which arises 
when comparing calculations based on differing data. 
Nevertheless, in preparing the schedule, the Committee 
has exercised every care to ensure that the weights 
standardised represent fair approximate average materials 
of normal composition and structure and fixed in the usual 
manner, 





The Committee, in the course of its work, has gathered 





from first-hand investigation a considerable amount of 
data not elsewhere available in the scope of a single 
volume. This information, although not essential for 
ordinary building calculations, may render a greater 
degree of accuracy attainable when such is desired, and 
it has therefore been included as an appendix. Price 
Is. 2d. 








An Experimental Rectifier Set. 


To facilitate the study of rectification in universities, 
colleges, and technical schools, a rectifier set for experi- 
mental purposes has been introduced by the Westinghouse 
Brake and Saxby Signal Company, of 82, York-road, 
King’s Cross, W.C.2. The complete unit, shown in the 
accompanying illustration, contains rectifiers, transformers 
and meters, and any of the practical circuits now in use 
can be made up and tested, simply by connecting the 
terminals on the front panel of the set. Six separate half- 
wave metal rectifiers with a maximum output of 1 ampére, 
35 volts, when used in a three-phase full-wave circuit, are 
connected to individual pairs of marked contacts on the 
panel. There are three transformers, each having its 
primary winding tapped for a 200, 230, or 250-volt, 50- 
cycle supply, while each secondary gives 0-9 ampére at 
32 volts. Two A.C. ammeters are permanently connected 
in series with the secondaries of two of the transformers, 
whilst a third ammeter has independent terminals to 
enable it to be connected in series with the secondary of 
the third transformer or in any circuit in which A.C, or 
D.C, readings are required. Other instruments connected 
to separate terminals are an A.C. moving coil voltmeter 
with a scale reading from 0 to 50 volts, a D.C. moving 

















EXPERIMENTAL RECTIFIER 


coil ammeter with a range of 0 to 20 ampéres, and a D.C. 
moving coil voltmeter reading from 0 to 50 volts. A 
resistance equivalent to that of the movements of two of 
the transformer ters is utly connected in 
the secondary circuit of one of the transformers to preserve 
a balance when the three windings are connected in a three - 
phase circuit. 

All the connections are brought out to large terminals, 
which are clearly marked to indicate their p se, ‘To 
select the correct tapping points on the transformer 
windings it is necessary to withdraw the front panel of the 
set by removing seven screws which normally hold it in 
position. Although, for the convenience of the experi- 
menter and to ensure a reasonable degree of tidiness, the 
various units are assembled together on a single panel, 
each unit has its own terminals and is electrically inde- 

mdent. The experimenter therefore has complete 

reedom in arranging the units in a variety of circuits met 

with in practical work. A small book issued by the 
Westinghouse Brake and Saxby Signal Company, Ltd., 
describes the general lines upon which a fruitful series of 
experiments may be carried out. 











A WIRELESS BUSINESS CONFERENCE. 


WE were asked by International Combustion, Ltd., to attend 
a novel conference at the company’s office on Tuesday last. 
The following items from the programme explain the pro- 
ceedings :— 

** Hullo! Sydney, Melbourne, Adelaide, Perth, Johannes- 
burg, Calcutta, Bombay, New York, and Paris. This is Usher, 
of International Combustion, Ltd., London office, calling the 
Dominion offices into wireless conference, thanks to the 
organising ability and technical efficiency of the staff of the 
British Telephone Service, who have been responsible for all 
the arrangements. I understand it is the first time this has been 
tried on such a wide scale, and is an attempt to use the most 
up-to-date methods, to enable me to maintain personal touch 
with all our overseas associates and offices; to exchange the 
latest news of our activities, and hear in person how things are 
going with you all overseas. I hope this conference will be the 
forerunner of many more.” Mr. Usher then spoke of the 
successful business of the European office and expressed a hope 
that overseas offices would be able to report an improvement in 
prospects and sales. He then invited Sydney, Johannesburg, 
and Bombay to speak in turn. We understood that the three 
offices named, and others as well, all listened in. The conference 
was completely successful and the method of conducting it 
extremely interesting. 
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Pulverised Coal at Grimethorpe 
Colliery.* 


‘tHE development of pulverised fuel firing on the colliery 
boiler plant at Grimethorpe has been described by many 
prominent fuel technologists as an important contribution 
to the modernisation of the coal mining industry in Great 
Britain, and a detailed description of the work which has 
been done will probably, therefore, be of interest not only 
to coalowners, but also to a wider circle of those concerned 
in industrial development in this country. It is well 
known that the improvement of coal-winning methods by 
the introduction of mechanical appliances has resulted in 
the production of more dust and dirt with the coal than was 
the case when hand-winning was universal. At the same 
time, the demand by fuel users for coal to comply with 
definite specifications, and partic ularly for clean coal, has 
led to rapid development in various methods of preparing 
coal for the market, Nearly the whole of the coal raised 
in this country is now screened, and a large proportion 
of the smaller sizes is either washed or dry cleaned. The 
washing of small coal results in losses due to slurry 
formation, while the smallest particles are scarcely affected 
by commercial methods of washing, and, in fact, the 
presence of dust in the washer water is known to reduce 
the efficiency of the washers. Consequently, there is a 
growing tendency to remove the fines and dust prior to 
washing, and this has been found, not only to improve 





FiG. 1—VIEW ALONG BOILER FRONTS 


but also reduce the formation of 
slurry toa minimum. When coal is dry cleaned de-dusting 
is also an essential preliminary. There has, therefore, been 
an increased production at the collieries of fines and dust 
which are, in many cases, unmarketable and represent a 
direct loss. The production of coal dust has been further 
increased by the growing practice of installing dust 
aspirating equipment over screens, tipplers and other 
places where there is a tendency for dust to rise. 


washery performance, 


UTILISATION OF Fink CoAL AND Dust. 


The logical use of coal dust produced at a colliery is 
for steam-raising purposes at the colliery itself. The coal 
mines in this country burn some 12 million tons of coal 
annually, a great part of which represents otherwise sale- 
able coal, owing to the fact that hitherto means have been 
lacking of burning coal dust satisfactorily in ordinary 
colliery boilers. 


CoLtLtreRY BorLerR PLANT—-DISADVANTAGES OF WATER- 


TUBE BoILERS FOR COLLIERY WoRK. 

Until recent years, the majority of applications of 
pulverised fuel firing have, so far as steam raising is con- 
cerned, been almost entirely confined to the water-tube 
type of boiler, yet there are definite reasons why the 
water-tube type of boiler is less suitable for colliery pur- 
poses than the Lancashire boiler. At a colliery, wide and 
frequent fluctuations in load are unavoidable during the 
winding periods which call for sudden and very heavy 
steam demands. For such fluctuating loads the water- 
tube boiler is not a suitable steam-raising unit, for, by its 
design, the quantity of water in the boiler is very small in 
comparison to its output, and a sudden heavy call for 
steam is therefore liable to cause priming troubles with 
this type of boiler. 

It will be realised, therefore, that the ae of the 


be Institute of Fuel. Visit to Carlton Main Colliery Company, 
September 19th.—Abstract from descriptive paper. 








successful utilisation of coal dust in collieries largely 
depends upon the successful application of pulverised 
fuel firing to Lancashire boilers. This problem has now 
reached complete solution with the present Grimethorpe 
installation, which is the first boiler plant in the world 
equipped to supply the whole steam requirements ot a 
colliery from pulverised fuel-fired Lancashire boilers. 


History oF DEVELOPMENTS AT GRIMETHORPE. 


The first pulverised coal plant at Grimethorpe was 
installed in 1927, when one Lancashire boiler was fitted 
with G.P.F. burners. 

This first plant was regarded as being to some extent 
experimental, and, thanks to the enterprise of the colliery, 
it was possible to make various tests and modifications, 
with a view to improving its performance. By 1929 
sufficient data had been collected to justify the equipment 
of four boilers with pulverised fuel firing equipment of 
improved design. These four boilers were brought into 
operation in 1930, and remained in continuous use until 
January, 1933, when the construction of the present 
installation was started. The design and arrangement of 
the new plant differs in many respects from the original 
installation, important modifications having been intro- 
duced as a result of the previous three years’ operating 
experience. 

So satisfactory was the performance of the four-boiler 
unit that in 1932 it was decided to equip a whole range 
of twelve boilers with pulverised coal firing, and the 








Both mills serve the same 
storage bin, which has a capacity of 15 tons. 


pulverised coal storage bin. 


DISTRIBUTING SysTEM. 


The distributing system for transport of the pulverised 
coal from the preparation plant to the boilers undoubtedly 
represents the most modern method of serving a multiple 
boiler plant. Mechanical conveying is used throughout 
and the whole system is duplicated to ensure against the 
possibility of breakdown. The pulverised coal is with- 
drawn from the base of the main storage bin by means of 
two elevators of special design, which deliver into the end 
of “‘ two-way ” conveyors passing over the pulverised coal 
boiler bins. 

Each set of elevators and conveyors is driven by a 
common 6 H.P. motor unit and arranged for remote control. 
The conveyors are made in two sections, the coal being 
first carried in the upper section to the remote end of the 
boiler plant, where it falls through an opening in the casing 
to the lower section. The coal is then brought back along 
the lower section, which is fitted with ports, two over each 
boiler bin. These ports are normally left open, but can 
be closed by sliding doors, thereby cutting out any boiler 
which may not be in operation. When the conveyor is 
working, coal is delivered into any bin which is not full 
until the level of the coal rises to the port, after which the 
coal in the conveyor automatically passes over the bin in 
question and delivers into the next. When all bins are 
full an automatic cut-out shuts off the conveyor and shows 











colliery company requested Tollemache and Co., Ltd., 
London, to design the equipment for the whole range or 
twelve boilers in the light of the experience already 
obtained from the initial installation, and eventually 
placed a contract with them for the whole of the work. 


DESCRIPTION OF PLANT. 


The raw coal used on this plant primarily consists of 
dust obtained by screening the small coal prior to washing. 
The screens are of the vibrating type, the undersize jin. 
to zero being used for production of puiverised fuel. The 
analysis of the coal shows :— 


Per cent. 
Moisture 3-1 
Volatile ee 26-6 
Fixed carbon 56-0 
Ash .. 14-3 


At times batches of coal of lower grade are handled, 
so that the pulverising plant and burning equipment are 
designed throughout to deal with coal with an ash content 
up to 25 per cent. 

The raw coal is delivered from the base of a 50-ton raw 
coal supply bunker, which is provided with a twin hopper 
bottom, into two Avery weighers and thence through auto- 
matic rotary feed tables into the pulverisers. The pulveris- 
ing units consist of two special ball mills developed for 
pulverised coal grinding, and are of 4 tons per hour 
capacity each. Experience has shown that the successful 
application of pulverised coal firing, particularly to Lanca- 
shire boilers, necessitates the use of fuel ground to a uniform 
degree of fineness. This condition is best achieved by the 
ball mill type of pulveriser, which also possesses the advan- 
tages of being low in maintenance cost and absolutely 
reliable in its operation, the latter being, of course, a 
feature essential for colliery work. 

The pulverised coal is withdrawn from the separator by 
the exhauster fan and is delivered into a cyclone collector 
and settler which serves, at the same time, as the main 











FIG. 2—BURNERS SWUNG BACK( TO SHOW >GASIFIERS 


a light on the indicator panel referred to in the next 


paragraph. 
Bin Levet INDICATORs. 


An entirely novel feature is provided in this plant 
in the form of bin level indicators, which register 
when the level of the fuel rises above or falls below a 
certain level. The supply of pulverised coal is controlled 
from a central indicating panel situated in the boiler- 
house adjacent to the pulverised coal preparation 
plant. This indicator shows when the main pulverised 
coal storage bin is empty or full, and thus enables 
the operator to start up or shut down the pulverising 
plant accordingly. It also shows when any of the 
pulverised coal storage bins in the boiler-house require 
replenishing, and also when: all bins are full and the con- 
veyor has been cut out. Indicators are also fitted to the 
50-ton raw coal bunker for registering when the bunker is 
full or empty. By this.means the fuel supply and pre- 
paration can be controlled by a single operator. 


Fuet FeEep EQUIPMENT. 


The general appearance of the boiler-house is shown in 
Fig. 1. The arrangement of the feeders at the bottom of 
the boiler bins, and of the primary air fans, can be seen 
over the boiler in the foreground. The coal is withdrawn 
from the base of the boiler bin by means of a special chain 
feeder. This type of feeder is a great advance on the older 
type of screw feeder used with pulverised fuel, as the rate 
of feed is infinitely variable and does not become affected 
by wear. The yuantity of fuel fed to the boilers is regu- 
lated from the boiler front and by means of a hand wheel 
operated from the boiler firing floor. The fuel from the 


feeder passes into a two-way breeches piece, which divides 
the fuel equally to the two burners, an adjustment being 
provided in this breeches piece by which the quantity of 
fuel to each burner can be regulated. The fuel from each 
leg of the breeches piece passes to the outer side of the fuel 
injector, 


while the primary air, which is provided by a 
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Duplex fan run. by a common motor, passes direct from 
the fan to the centre tube of the fuel injector. 

By this arrangement no pulverised fuel passes through 
the primary fans, so that no excessive wear of the fan 
blades takes place. The fuel injectors are placed imme- 
diately above their respective burners, so that the primary 
air and pulverised fuel pass direct from the base of the 
injector through a flexible connection to the burner 
orifice. 

The firing equipment installed with this plant represents 
the latest developments in the application of pulverised 
fuel to Lancashire boilers—Figs. 2 and 3. 

Furnace DEsIGn. 

Early attempts which have been made to apply 
pulverised fuel to the shell type boiler have adopted the 
direct firing methods which have been used in the water- 
tube boiler, and therefore involved lining the furnace flues 
with refractory brickwork to enable combustion to be 
maintained. These attempts have consequently invariably 
been attended with those serious disadvantages always 
present with any system of firing necessitating an internal 
lining of the flues with refractories. 

At the high rate of heat liberation required in this type 
of boiler and the high resulting temperatures, fire-brick 
linings inside the furnace flues are bound to produce con- 
tinual slagging of the ash if good combustion is to be 
maintained. Such slagging leads to frequent brickwork 
renewals, as the slagged ash adheres to the brickwork, 
causing rapid deterioration of its surfaces, and is, more- 
over, most difficult to remove efficiently from the furnace. 

Where attempts have been made to reduce the tempera- 
ture of combustion, in the hope of increasing the life of 
the refractories, experience has shown that this has always 
resulted in high carbon losses in the ash, due to incomplete 
combustion, with a resultant reduction in boiler output 
and efficiency. 

Apart from the above defects, it is, from an engineering 
point of view, fundamentally wrong in principle that any 
part of the boiler flues should be permanently covered 
with brickwork, thereby preventing the proper inspection 











Fic. 3—BOILER FRONT 


and examination of the furnaces and the discovery of 
defects or leakages. Moreover, brickwork lining in the 
furnace flues insulates valuable heating surface from the 
radiant heat of the flame, which would otherwise be avail- 
able for heat transmission to the water in the boiler. 


Two-sTaGE COMBUSTION. 


By the system of pre-gasification, the powdered coal is 
subjected to a preliminary process of gasification by partial 
compustion in a relatively small chamber, prior to entering 
the main furnace flue of the boiler. The combustible 
gaseous products so formed are then admitted to the 
boiler flue, together with the requisite secondary air for 
their final complete combustion. 

The action of this process may be termed a two-stage 
combustion of the coal. It is similar to the reaction in 
the ordinary gas producer, with, however, the important 
difference that there is no cooling of the gaseous products 
and consequent loss of sensible heat. In this case the pre- 
gasifying chamber communicates directly with the boiler 
flue, so that the combustible gaseous products which are 
formed pass to the boiler flue itself, where they become 
mixed with the secondary air necessary for complete com- 
bustion. 

The conditions in the pre-gasifying chamber are com- 
parable with those in a producer, and are not those of an 
ordinary combustion chamber. The quantity of air sup- 
plied with the fuel, as it enters the pre-gasifying chamber, is 
definitely limited to the amount required for gasification, 
and no more. As complete combustion is not developed 
until the fuel and gases have left the pre-gasifying chamber 
and entered the furnace flue, the temperature in this 
chamber does not exceed a predetermined figure, and an 
ordinary quality brick, therefore, gives very long service. 

Figs. 2 and 3 show the arrangement of the burning equip- 
ment as applied to a Lancashire boiler. The pre-gasifying 
chambers are formed of ordinary refractory bricks, sup- 
ported in a steel angle iron framework. A space is left 
between the framework and the refractory through which 
the secondary air is introduced into the furnace flue, 
thereby becoming pre-heated by contact with the brick- 
work lining. The burner itself is attached to the outer end 
of the pre-gasifying chamber, through which is admitted 
only sufficient primary air with the fuel to permit the pre- 
gasifying process to take place. The time element during 








the passage of the fuel stream through the gasifying 
chamber is sufficient for the reaction process to take place 
and to free the volatile constituents from the coal particles. 
The ignited mixture, on leaving the gasifying chamber, 
then becomes mixed with the full quantity of secondary air 
required to effect complete combustion. 

The full white heat of the powdered fuel flame therefore 
takes place in the furnace flue itself and not inside the pre- 
gasifying chamber. The maximum use is consequently 
made of the radiant heat properties of the powdered fuel 
flame for heat transmission round the full circumference 
of the flues to the water in the boiler. 

As combustion takes place inside the furnace flue, and 
not in the pre-gasifying chamber, a temperature above the 
fusion point of the ash is reached only in the water-cooled 
areas of the flue. 

The molten particles of ash, as they leave the flame 
zone, thus become immediately solidified on reaching the 
comparatively cool plates of the water-cooled surfaces. 
No slagging or ash troubles are therefore experienced with 
this design of equipment, and the ash deposited in the 
furnace flues collects in granulated form and may without 
difficulty be raked out through the ordinary ash door. 

As is, of course, well known, the principle of powdered 
fuel firing depends for its efficiency on the ability to 
obtain complete combustion of the fuel particles while they 
are in suspension, and it is therefore evident that in the fuel 
cloud the coarser particles, which take longer to consume, 
should be given a longer time for combustion than the 
finer particles. 

For this reason it has been realised for some time that 
the practice of imparting a violent rotary motion to the 
fuel and air as it leaves the burner orifice is fundamentally 
wrong in principle, as the centrifugal action immediately 
causes the larger particles to be thrown out from the flame 
zone before they can be completely consumed, whereas 
actually they should be directed towards the centre of it. 
Moreover, the bombardment caused by these particles 
being violently impinged against the walls of the furnace 
results in serious deterioration of the refractory linings. 


CONSTRUCTION OF BURNER. 


Fig. 4 shows the construction of the G.P.F. burner. 
The primary air and coal stream enters at the fuel inlet 
pipe which leads into the small separating chamber. 


Fuel & Air Inlet 
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Fic. 4—G.P.F. BURNER 


This chamber performs the function of a small cyclone 
separator, and since the fuel particles have more density 
than air, the rapid change of direction of the fuel and 
air stream causes the coarser particles to be thrown to 
the outer side of the chamber and to the base of the screw- 
threaded ribs with which the chamber is lined. 

The “rich” portion of the stream passes through the 
inner annular passage, the amount of air passing out being 
limited and controlled by the area of the annular passage 
formed by the cone. The screwed ribs of the separating 
chamber serve to distribute the “ rich’ coal stream, 
containing the coarser particles, equally round the exit 
annulus, so that a uniform circumferential distribution of 
fuel is obtained. 

By the longitudinal adjustment of the cone which may 
be carried out while the burner is in operation the “ rich- 
ness ” of the mixture issuing from the inner annulus can 
be set to the proportions desired. The remainder of the 
air and the fine dust unaffected by the centrifugal effect 
takes a backward path through the ports and passes round 
the outer side of the separating chamber to the outer 
annulus. 

The outer stream is therefore composed of a “ weak ” 
mixture of fine dust, while the inner stream is a “ rich ”’ 
mixture of coarse particles ; and, as previously explained, 
the rate of flame propagation of these two separate streams 
is considerably lower than would be the case were they 
introduced as one stream. The inner and outer annuli are 
designed so that the two streams, on emerging from the 
burner, do not start to mix until a few inches beyond the 
burner orifice. No oxidation of the burner nose, therefore, 
takes place, but, in fact, the opaque powdered fuel stream 
itself is made use-of in this design of burner to protect the 
metal from the intense radiant heat of the flame. 

On entering the combustion chamber the fine particles, 
which are on the outside of the stream, become imme- 
diately ignited and assist in the combustion of the coarser 
particles in the centre. Air is introduced to the centre of 
the fuel stream through the inner tube, which provides 
the requisite oxygen to enable the coarser particles to 
start immediate ignition. 

Due to the comparatively low speed of the fuel stream 
issuing from this burner, the particles of fuel and ash have 
less momentum and are not thrown out of the flame by the 
centrifugal action as with the usual rotary type of burner. 
In consequence, the unburnt carbon in the ash is a negli- 
gible quantity and the chamber walls are not sprayed with 
molten ash. 

There is little or no formation of slag, with its consequent 
canting owing to the absence of any brickwork lining 
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inside the furnace flues. Ash which is deposited in the 
front end of the firing tubes is raked out once a shift through 
the ash doors. At the back end of the firing tube, ash 
which is out of reach of the rake is dealt with by five steam 
soot blowers in the fire tube itself, arranged approximately 
5ft. apart. In the side flues of the boiler compressed air 
blowers are fitted and are normally used once per week, 
the fine dust being blown into a pit at the back of the boiler, 
whence it is removed periodically by means of an ash 
suction plant. Soot blowers are also fitted in the main 
flues which blow the ash collecting there to a settling 
chamber arranged between the outlet of the main flue and 
the stack. 
REsvuLts oF First YEAR’s WORKING. 

Since the conversion of the boilers to pulverised cval 
firing they have been carrying the main load of the colliery’s 
steam reyuirements, and it has thus been impossible to 
carry out efficiency tests. In particular there is no means 
of metering the water going to the pulverised coal boilers 
separately from those which are still hand fired. The 
increase in efficiency, as a result of installing economisers 
as compared with the tests made in 1932, is estimated at 
about 7 per cent., giving a total thermal efficiency in the 
region of 78 per cent. 

It should be noted that there are no air heaters and that 
only six out of the twelve boilers are fitted with downtake 
superheaters. 

The following are the results of the first eight months’ 
operation as far as records are available :— 


(a) Total quantity of coal passed through pulverising 
plant during period commencing November 22nd, 1933, 
and ending July 22nd, 1934, 19,611 tons 11 cwt. 

(6) Total overall electric power consumed by plant, 
including raw coal handling, 498,890 units—34 kWh per 
ton. 

(c) Total boiler hours running for boilers fired by 
pulverised coal during same period, 37,874 hours. 

(d) Overall maintenance costs of complete pulverised 
fuel plant, including raw coal handling, 4-4ld. per ton 
of coal fired. 

(e) Total boiler staff : 

(1) Previously employed. under hand firing, 
twenty-nine men. 

(2) Now employed with twelve boilers on P.F. 
firing and five Lb silers on hand firing, seventeen men. 

The engineers at the colliery, when comparing the coal 
consumption of the original hand-fired boiler plant over a 
period of one year with the amount being burned under 
the new conditions, estimate that the annual saving 
effected by the present installation will amount to between 
8000 and 9000 tons. 

Generally speaking, the results obtained from the opera- 
tion of the new plant have been to show that it is entirely 
practicable for a colliery to obtain its steam requirements 
by burning dust in Lancashire boilers in pulverised form. 








EDUCATIONAL INTELLIGENCE. 





University or Lonpon.—A course of three lectures on “‘ The 
Recent Development of Nuclear Physics and its Astrophysical 
Applications” will be given at University College, London 
(Gower-street, W.C.1), by Dr. G. Gamow, of the Academy of 
Science of U.8.S.R., Leningrad, at 5.30 p.m. on October 9th, 
12th, and 16th, 1934. At the first lecture the chair will be taken 
by Professor E. N. Da C. Andrade, D.Sc., Ph.D., Quain Professor 
of Physics in the University. The lectures will be addressed to 
students of the University and to others interested in the 
subject. Admission free, without ticket. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





GeorceE Euuison, Ltd., Birmingham, advise us that they have 
opened a new sales office for Scotland at 200, St. Vincent-street, 
Glasgow, C.2. 

Witcox ANnpD Co. (B’ham), Ltd., Birmingham, have purchased 
the goodwill and part of the stock of Edward Townley and Sons, 
Ltd., 75 and 76, Bull-street, Birmingham, consequent upon the 
retirement of Mr. Charles F. Townley 


Rotts-Royce, Ltd., announce that the agreement for the 
manufacture of Rolls-Royce cars in America, which was made 
with Rolls-Royce of America, Incorporated, has now terminated. 
In consequence, under the terms of the agreement, Rolls-Royce 
of America, Incorporated, have changed their name and are 
now known as the Springfield Manufacturing Corporation. 


INTERNATIONAL ComBusTion, Ltd., of Aldwych House, 
Aldwych, W.C.2, has purchased the share capital of the Riley 
Stoker Company, Ltd., of 9, Bridge-street, S.W.1. The change 
of control involves no alteration in the policy of the Riley 
Stoker Company. The management of the Riley Stoker Com- 
pany has been placed by International Combustion, Ltd., in 
the hands of Mr. H. J. Edmunds, who will operate with the 
existing staff from the offices of the Stoker Company at 9, Bridge- 
street, 8.W.1. 








Tue InstiTUTE OF MaRINE ENGINEERS.—The next examina- 
tion for admission to the student class of membership of the 
Institute of Marine Engineers will be held in May, 1935, at various 
centres, according to candidates’ places of residence. Full 
particulars of the syllabus and exemptions allowable may be 
obtained on application to the secretary, the Institute of Marine 
Engineers, The Minories, London, E.C.3. 


Epwarp GARFIELD TAYLor.—We have to record with regret 
the death of Mr. E. G. Taylor, who was associated for many 
years with the B.T.H. Company’s export work, and with the 
recreation of B.T.H. employees. He was spending a holiday at 
Filey when he was taken ill and was transferred to a nursing 
home in Leeds, where he died on September 17th. Mr. Taylor 
was born at Marsden, Yorks., in 1881, and after completing his 
education at King’s College, London, he entered his father’s 
boiler works in Yorkshire ; later he entered the electrical engi- 
neering works of Siemens Brothers at Stafford, and joined the 
B.T.H. Company in 1904 as a tester in the Rugby works. In 
1906 he was transferred to the export department and has been 
engaged on export work ever since, being principal assistant to 
the company’s export sales manager for a number of years. In 
this capacity he visited Russia in the early days of the war, and 
immediately after the war he made an extended trip in India. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate co bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The Steel Trade Outlook. 


The meetings of the British steel makers which 
took place in London towards the end of last week do 
not appear to have had any very definite results. These 
were the first meetings of importance since the holidays, 
and it could hardly be expected that any far-reaching 
decisions would be arrived at. It is understood that the 
question of prices was reviewed, but no changes were made 
either as regards prices or conditions of sale, although 
it is known that the present position is not regarded 
as satisfactory by some branches of the trade. Other 
subjects, such as the appointment of the Chairman for 
the Federation and the progress of the reorganisation 
scheme, if they were considered, have not reached a 
point at which any public statements can be made. 
The steel makers, however, met in an optimistic mood. 
The position of the main branches of the industry is not 
unsatisfactory, although there has been some fall in 
business since the earlier months of the year. It was 
hardly to be expected, however, that uninterrupted 
progress would continue indefinitely, and as it is the 
future prospects are regarded favourably. The new 
Indian tariff duties, which come into force on November 
Ist, are expected to provide openings for expanding the 
trade in British steel with India at the expense of the 
business done in Continental steel with that market. 
The changes are interesting. On structural steel, such 
as angles, channels, beams, &c., the duty on material 
of British manufacture is 1} times the excise duty leviable 
for the time being on steel ingots produced in British 
India, or 10 per cent. ad valorem, whichever is the higher, 
whilst on similar material of non-British manufacture 
the duty is 14 times the excise duty plus Rs. 43 per ton. 
On fabricated structural steel the duty for British and 
Continental material alike is 1} times the excise duty 
plus Rs. 40 per ton. Upon steel plates the duty is 1} times 
the excise duty on steel ingots produced in British India, 
or 10 per cent. ad valorem, whichever is the higher. For 
plates not of British manufacture the duty is the excise 
duty plus Rs. 25 per ton. If the plates are fabricated 
the British plates get no advantage over Continental 
material. These examples are sufficient to show the 
degree of preference generally accorded British steel under 
the new tariff. An announcement which followed the 
meeting of the Executive Committee of the British Iron 
and Steel Federation indicated that the steelmakers were 
satisfied with the progress of business. It is stated that 
reports for September revealed a general increase in trade, 
and that exports for the first six months of the year were 
25 per cent. higher than for the corresponding period of 
last year. The home consumption was estimated at 
8,000,000 tons per annum, which was equal to the record 
year of 1929. 


The Pig Iron Market. 


In the foundry iron department the demand seems 
to be breadening in the sense that whilst the majority of 
the large users have placed forward contracts extending in 
some cases to next June, the tonnage which is being booked 
for prompt and near delivery is increasing. The demand 
is still principally from the light castings makers, but the 
heavy and light engineering trades are showing more 
interest in the market. The North-East Coast producers 
are now in as comfortable a position as they were before 
the holidays, and are assured of good outputs until the 
end of the year. Substantial deliveries to Scotland plus 
an improved demand from local users has altered the 
position so much that it is probable the comparatively 
light stocks in the makers’ hands will have to be drawn 
upon to augment the production. There seems little 
expectation, however, that the output of foundry iron in 
this district will be increased for some time. The Mid- 
land pig iron market is steady, and the activity noticeable 
in the first part of the month has died down, but this is 
not surprising in view of the heavy contracts recently 
placed. Specifications against these are coming to hand 
at a satisfactory rate, and there is a moderate amount of 
new business passing. In Lancashire the market has been 
rather quiet and there has been no important increase in 
consumption, although most of the contracts which 
expired recently have been renewed. Yorkshire consumers 
appear to have covered their forward requirements until 
the end of the year, and current business therefore is on 
the quiet side. Business in the Scottish market has been 
maintained and good deliveries are being made against 
contracts. The number of furnaces in operation in Scot- 
land has been reduced to thirteen, of which three are 
on basic, three on hematite, and seven on foundry iron. 
Interest in the hematite market has centred upon the 
advance of ls. per ton which has been made in some of 
the zone prices of East Coast hematite. These included 
Scotland, Northumberland, parts of Yorkshire, and the 
North-East Coast. For London and the Southern area the 
price has been advanced 2s. The prices in the districts 
in which competition from West Coast hematite is strong- 
est, such, for instance, as Lancashire and Birmingham, 
were left unaltered. Against this movement it is reported 
that West Coast hematite has been quoted in Lancashire 
at 2s. below the recently ruling figure. 


The North-East Coast and Yorkshire. 


The tonnage of finished steel materials turned 
out by the steel makers on the North-East Coast continues 
to be in excess of other districts in the country, in spite 
of the fact that the shipyards which normally provide 
the greater part of the work for these plants have been 
taking comparatively little steel for some time. The 
ship-repairing yards also have not been especially 
busy, and this, too, has made an appreciable difference 
to the flow of business to the steel works. Against these 


has revived this month, and looks likg expanding further. 
Nearly all the structural engineering establishments on 
this coast are well provided with orders, and are able to 
furnish the rolling mills with a steady supply of specifica- 
tions. Fresh orders for railway material would be welcome, 
as recently orders have been completed rather rapidly. 
Unsatisfactory conditions prevail in the sheet department, 
but this has been the case for some time, and so far as 
can be seen at the moment the makers must look forward 
to a period of irregular working. The prosperity of this 
industry depends to a great extent upon the export 
demand, and no great improvement in this direction seems 
likely for some time. Recently the large works have 
developed the special and alloy steel side of their business, 
and are experiencing a good demand. The production 
of semi-finished steel continues on a satisfactory scale, 
and over the last week or two business in this depart- 
ment has improved. The situation of the Yorkshire steel 
trade is generally satisfactory. Those works which are 
laid out for supplying railway material have secured a 
fair amount of new business, and the wagon, carriage, and 
locomotive builders have more work in hand than for 
some time. It is expected that several fresh contracts 
will be placed with this branch a little later in the year. 
The demand for special steels is steady, but business in 
this branch is not likely to expand until the time comes 
for the motor industry to restart buying. Amongst the 
sections that have experienced a sharp revival in trade this 
month are the tool steel makers, who are supplying good 
quantities to the engineering industry. Another feature 
of the market, also, is the demand for bright drawn 
steel bars, whilst business in wire rods has been main- 
tained nearly all this year and now promises to increase. 
Although the re-rollers for the most part are busily 
employed, there are sections of this industry that expe- 
rienced a decline in the volume of new orders during the 
holiday period that has not yet been made good. The 
producers of semis, however, report a general improve- 
ment in the request for billets from re-rollers, so that it 
would appear that the position is improving. 


Scotland and the North. 


Some disappointment has been expressed that 
the volume of new business has failed to increase since the 
sharp improvement which took place at the beginning of 
September. A large tonnage of plates and sections, 
especially for shipbuilding, is being delivered against 
contracts, but few orders for new ships have been placed 
this month, and the steel works are gradually overtaking 
the contracts on their books. The structural engineers are 
fairly busy, and this has provided a good outlet for con- 
structional steel ; whilst the marine engineers have enough 
work in hand to keep them busy for some time to come. 
It will be seen, therefore, that much depends upon the way 
business develops during October, although the general 
impression seems to be that the steel makers will be able 
to maintain their present output for the remainder of the 
year. The heavy engineering trades have recently 
secured some contracts and most of them have orders on 
their books for Diesel engines. The recent contracts 
placed by the railways have also put the makers of rolling 
stock and the locomotive engineers in a good position. In 
the lighter branches the position is not so good, due prin- 
cipally to the slack conditions which continue to exist in 
the re-rolling department. The Scottish re-rollers have to 
meet competition from unassociated English firms in the 
Scottish market, as well as from importers of Continental 
steel. At most of the works short time operations are the 
rule. The Scottish sheet makers have recently experi- 
enced an improvement in the home demand, particularly 
for the heavy gauges, but export business in this depart- 
ment is still disappointing. In the Lancashire market 
business is developing, although somewhat slowly. Lately 
interest has been added to the position by the keenness 
with which unassociated re-rollmg mills have met Con- 
tinental competition in this market, particularly in the 
case of small bars. The demand for light steel material 
has contracted somewhat, but business in bars and small 
sections is on a fairly good scale. In the heavy department 
trading has become quieter, and although the locomotive 
makers are fairly well employed, business in boiler plates 
for some little time past has been slow. The Lancashire 
iron bar producers are experiencing quiet conditions, but 
their quotation is unchanged at the price fixed by the 
Association of £9 12s. 6d. for Crown quality. One of the 
most satisfactory features of the market is the-improve- 
ment in the demand for constructional steel and the steel- 
works are also receiving a regular flow of specifications 
against contracts for this material. On the North- 
West Coast the works at Barrow and Workington are busy, 
and are turning out good tonnages of special sections, as 
well as of billets, strips, and bars. 


Current Business. 


The Tyne Improvement Commissioners propose 
to build a new bridge over the Tyne at Scotswood. The 
site has been approved, and the charge and operation 
of a removable road and rail bridge will be undertaken, 
providing other interests do not oppose any applica- 
tion to Parliament for power to levy toll on vessels 
passing beneath. It is announced that the British 
Columbian Government will build a bridge across the 
Fraser River at New Westminster at a cost of 3,500,000 
dollars. The project is to be financed by a bond issue. 
A number of orders for oil-engine generating plant, includ- 
ing one from the Admiralty, have been secured by the 
English Electric Company, Ltd., of Stafford. Two 
Metropolitan boroughs have ordered 4500 stainless steel 
studs from Sheffield works to be used in making pedestrian 
safety crossings. The Department of Overseas Trade 





rather depressing factors the demand for structural steel 





Export quotations are 


tender :—Sudan, Ministry of Public Works, Irrigation 
Department: Supply and delivery, with or without 
erection, of a steel shed, 75ft. long, built up by uniform 
bays of 15ft. each, span 35ft., and height 15ft. (Khartoum, 
November 26th); power-house equipment, including 
Diesel engines, alternators, motors, switchgear pumps 
(November 20th); steel shed, 18 m. long, span at main 
stanchion centres 10m.; _ steel-framed building, with 
gable ends, length 19-5m., span at stanchion centres, 
8m. (November 29th). Department of Public Health, 
Cairo: Gas-heated sterilising plant for hospitals (Cairo, 
December 3rd). Egypt, Ministry of Public Works, 
Mechanical and Electrical Department: Entire power- 
house equipment, to be delivered in working order at 
Gordon’s Tree Dockyard, including three four-stroke, 
solid-injection, vertical Diesel engines, and all accessories ; 
three 220-volt, three-phase, 50-cycle revolving alternators, 
to be direct-coupled to engine, together with exciter, 
cables, and switchgear (Egypt, November 15th). Argen- 
tine State Oilfields: Arc welding equipment, consisting 
of a 25 H.P. petrol motor direct-coupled to a 200-ampére 
generator, with accessories (Buenos Aires, October 24th). 
South African Railways and Harbours: Structural 
steelwork for a cargo shed at No. 4 Berth, Port Elizabeth 
Harbour (Johannesburg, November 5th); brass piping, 
and brass and copper sheets (Johannesburg, October 22nd). 


Copper and Tin. 


Rather brighter conditions ruled in the electro- 
lytic copper market at the end of last week, but the 
improvement was short-lived and the market soon relapsed 
into the dullness which has characterised it for so long. 
For some time now the market has been swayed by 
rumours, few of which it has been possible to verify ; 
but reports which are current, that a conference of copper 
producers will be held in America in October, seems well 
substantiated. It is probable that if this takes place 
proposals for drastically reducing output until the market 
position improves will be considered. It is generally 
conceded that the present world price of copper, which 
may be called 6-85c., or £31, c.i.f., is uneconomic, and 
that the buying in the American market of Blue Eagle 
copper at 9c. is not sufficient to restore prosperity to the 
American industry. It is possible, therefore, that an 
attempt will be made to grapple with the situation. 
How bad this is is shown by the action of the Japanese, 
who have purchased considerable quantities of copper 
in the United States. In this they appear to have followed 
the astute policy of conserving their own reserves of copper 
and purchasing their requirements at cheap prices from 
abroad and from producers which, in the normal way, 
would be their competitors. The conditions in the 
standard market brightened slightly as a result of the more 
active buying of electrolytic copper, but the improve- 
ment did not last long. As showing the condition of the 
market it is estimated that speculators are not holding 
more than 10,000 to 15,000 tons of copper, whereas 
normally they are expected to carry about 150,000 tons. 

The tin market has been almost featureless, and 
interest is chiefly centring upon the question as to whether 
the backwardation will continue to widen. Some time 
ago heavy purchases of tin were made, it was assumed on 
account of one of the pools which came into existence 
after the formation of the International Tin Pool. This 
metal is now due for delivery, and it is reported that a 
considerable quantity has been taken off the market. 
If this process is continued it will probably mean that the 
prompt price will advance above the £4 margin over 
forward which now rules. Industrial buying, both by 
American interests and the Continent, has been poor, 
and there seems to be an almost complete absence of 
outside speculation. It is reported that the South Wales 
tin-plate works are taking good quantities of tin, although 
these orders rarely come on the London market. 


Lead and Spelter. 


The situation in the lead market shows few 
satisfactory features. The most favourable factor in 
the position is the continued steady industrial demand, 
and perhaps the worst is the scarcity of Empire metal, 
which enables high premiums to be charged and causes 
a great deal of discontent. It is not surprising, however, 
that the producers are not inclined to accept the current 
low prices of the metal, which are depressed by the arrival 
in this country of foreign lead upon which no one wishes 
to pay the duty. Opinions differ as to whether the 
situation would be improved if the duties were removed. 
Premiums of about 15s. are charged for Empire lead, or 
duty-free foreign lead, from warehouse ; but all the lead 
due to arrive in this country before the end of November 
is understood to have been sold, and bids on the London 
Metal Exchange for Empire brands have not found 
sellers. There have been some purchases lately by Russia, 
which were filled by re-exporting foreign lead from ware- 
house.... The spelter position is very much the same 
as that existing in the lead market, and if anything the 
shortage of Empire brands is more pronounced. In some 
cases it is said that consumers have been obliged to buy 
foreign spelter on arrival here and pay the duty. The 
premiums charged upon Empire brands are just below 
the price of foreign spelter plus the duty, but as in the 
case of lead there seems to be little spelter of Empire 
origin available. It is suggested that the arrangements 
of the Empire producers with the Continental Cartel 
does not permit them to ship larger quantities to this 
country than they are doing, and this has caused resent- 
ment amongst consumers. Statistically, the position 
of the metal does not seem to be bad, and lately the 
industrial demand in this country has been rather better. 
On the Continent, however, the consumption of the 
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metal does not seem to be increasing. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 
: plates and sections, 15s. 


Current Prices for Metals and Fuels. 


Steelmakers : joists 22s. 6d 
PIG IRON. 
Home. Export. 
(D/d Teesside Area) 

N.E. Coast— £ s. d. SO 
Hematite Mixed Nos. .. 3 8 0.. 3.0 0 
No. 1 re ie uk PONS 3.0 6 

Cleveland— (D| ld Teesside Area) 
No.1 es oo 3 0 
No. 3 G.M.B. ek ey ee 218 6 
No. 4 Forge Soa a Ce es 217 0 
‘alleles th inthe a he ae _— 
MimpLanps— 
Stafis— (Delivered to Black i Station) 
North Staffs. Foundry.. 3 11 0 
» Forge ae ee 
ctiactiiateed . i Sa ae - 
Northampton— 
Foundry No. 3 ee ok - 
Forge .. .. 3 2 6 - 
Derbyshire— 
No. 3 Foundry 3: ©. -—- 
Forge 3 6 0 — 
ScoTLanD— 
Hematite, f.o.t.furnaces 311 0. -- 
No. 1 Foundry, ditto 3122 6.. - 
No. 3 Foundry, ditto Se Bi: - 
Basic, d/d (Zess 5/-rebate) 3 7 6. aa 

N.W. Coast— 

{3 15 6d/d Glasgow 
Hematite Mixed Nos. .. 14 0 6 Sheffield 
la 5 6 , Birmingham 


MANUFACTURED IRON. 


Lancs.— Home. Export. 
£ s. d. .* 
Crown Bars O25 & .. _ 
Best Bars eh ee —- 
S. Yorxs.— 
Crown Bars 912 6. - 
Best Bars mm 23.4. 
MipLanps— 
Crown Bars .. . 915 0. — 
Marked Bars (Staffs. ) Tee res Ss — 
Nut and Bolt Bars 7 & Oto7 15 0 _- 
ScoTtLanpD— 
Crown Bars 912 6. 9 5 0 
Best. . 10 26. 915 0 
N.E. Coast— 
Common Bars 912 6. 815 0 
Best Bars 24 388 BiB a 915 0 
Double Best Bars . .s SO4R iD. 10 0 0 
- STEEL. 
LonpDoN AND THE SouTH— Home Export. 
£.a. d. £ s. d. 
Angles 810 0.. 2% 76 
Tees 910 0. 8 7 6 
Joists S 27's. ; 7. Go @ 
Channels . 815 0. 712 6 
Rounds, Sin. and up i ee ee 8 7 6 
* under 3in. S:i4..6... — 
Flats, 5in. and under SM 4... 2s, & 
Plates, fin. (basis) Se ©... 715 0 
» ein. 2: ¢ 9... 8 0 0 
» fin. 910 0. 8 5 0 
»  &in. 915 0.. 810 0 
» Fin. 9:10. @..: 8 5 0 
Norts-East Coast £ s. d. £ a. d. 
Angles a 1745, 8 
Tees O: 228.4 om Se 
Joists .. 815 0. a: 2.46 
Ghammels: 6:5: 15s 812 6. 712 6 
Rounds, 3in. and up S 328. ot 6 
74 under 3in. 938 0... 710 0 
Plates, jin. 0 ae ee 715 0 
a a 8 0 0 
» fin. 0: & 2 « 8 5 0 
» Yin. 910 0. 810 0 
ie. ><: oC OF 8 5 0 
Boiler Plates, jin. oe 6 0 ..7 16 @to8' 2. 6 
Mipianps, AND LEEDs AND DistRIcT— 
£ se. d. £.s. <&. 
Angles i i ae y Sols [er | 
Tees te le a 8 7 6 
Joists 815 0. 73 © 
ee ee 812 6. 712 6 
Rounds, 3in. and up a7 8. 8 7 6 
eo under 3in. 812 0. 710 0 
Flats, 5in. and under 812 0.. 817 6 
Plates, jin. (t wis) 3 i7 6°: 715 0 
a ee > 2 8... 8 0 0 
» gin. ae i ee 8 5 0 
oii. 912 6.. 810 0 
oy BS Ss es o & 0... 8 5 0 
Boiler Plates, tin. > 8 5 0..715 O0to8 2 6 











Guaseow anp District— 


STEEL (continued) 
Home. 
£s. d. 


™ 
oe 
as 


Angles ay ae a Pe 
Tees. . $:-% 4 e326 
Joists 815 0 2 486 
Channels... .. .. 812 6 712 6 
Rounds, 3in. and up 9 7 6 8 7 6 
” under 3in. e272. 710 0 
Flats, 5in. and under e323 @... 817 6 
Plates, jin. sae ee 815 0 715 0 
” fin. . 9 00 8 0 0 
* din... «. 9 5 0 8 5 0 
»» win. .. 910 0 810 0 
” tin. .. ee ee 8 56 0 
Boiler Plates . 8 5 0..715 Oto8 2 6 
South WaLres AREA— £ s. d. & s. d. 
Angles re eo (He Se 
Tees. . a. ¥@ . 8 7 6 
Joists 815 0. \ oe 
Channels... .. .. 812 6. 712 6 
Rounds, 3in. and up S F'+@. «. 8 7 6 
eb under 3in. 812 0. 710 0 
Flats, 5in. and under .. 812 0. 817 6 
Plates, jin. (basis) 817 6. 715 0 
a fein. .. O::3. 6. 8 0 0 
Pes fin. .. oF ®@. 8 6 0 
» fein. .. eas -¢": 810 0 
» fin. .. | ie eH 8 6 0 
IRELAND— Br.rast Rest or IRELAND. 
£ os. d. oe 4 
Angles 812 6. 815 0 
Tees. . 912 6. 915 0 
Joists 9: 8 @.. oe 3% 
Channels. . ; G.37" .6.. 9 00 
Rounds, 3in. a up 912 6. 915 0 
os under 3in. $.8-.0:.. 9 4 6 
Plates, jin. (basis) 900. 9 2 6 
ob xin. .. Onti@:. 9 7 6 
a fin. .. 910 0. 912 6 
” in... 915 0. 917 6 
ws fin. .. 912 6. 915 0 
OTHER STEEL MATERIALS. 
Home. Export 
Sheets. £s. d. £s. d. 
10-G. to 13-G., f.o.r. S O58... 815 0 
14-G. to 20-G., d/d oe 8 oO. 900 
21-G. to 24-G., d/d , Se ee: 9 5 0 
25-G. to 27-G., d/d Ne) ie er Se 917 6 


The above home trade prices are for 4-ton lots and over ; 
2-ton and 4-ton lots, 10s. per ton extra ; and under 2-ton lots, 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. 


4-ton lots and up .. 
2-ton to 4-ton lots 


Under 2 tons 


Export : £16 12s. 6d., c.i.f. duty paid India. 


es £11 5s. 


Tin-plates. 


£ es. d. 
mw & 8 
+ Sh. 7-2 § 
ee ie Re 


Od., f.o.b. other markets. 


Scandinavian Markets free. 


20 by 14 basis, f.o.b. Bristol Channel ports, 18/2. 
Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


Billets. 
Basic, Soft (0-2. 


» Mediam (0-42% to 0- 60% C.).. 
» Hard (0-61% to0-85% C.) 
(0-86% to 099% C.) 

» (1% C. and up) saat ee 
Soft (up to 0-25% C.), 500 tons sisal 


” ” 


Rails, Heavy, 500-ton lots, f.o.t. 
» Light, f.o.t... ei See 


Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 


6 p.c. 
8 p.c. 


Max. 


” ” ” 


Metallic Ricseen. 


Ferro Manganese mee 


» Silicon, 45 p.c. to 50 p.c. 
‘ oo «WP. 
» Vanadium 12/8 per Ib. 
» Molybdenum ‘ 5/6 per lb. 
Titanium (carbon treo) 9d. per Ib. 
Nickel (per ton) ° £200 to £205 
Ferro Cobalt .. .. 5/3d. per Ib. 


0-70 p.c. carbon 
» carbon free .. 


541% C.) . 


— 


100 tons 


Wish oee.d bee 


ee 


FERRO ALLOYS. 
Tungsten Metal Powder. . 


3/3 per lb. 
3/- per Ib. 
Per Ton. 
£23 0 0 
£21 12 6 
£21 12 6 


to 8 p.c. 
to 10 p.c. 


Specially Refined .. 


£36 0 0 
£38 10 0 
42 0 0 


2 p.c. carbon 
1 p.c. carbon 


2/5 per Ib. 


a 
eo 


"ao? 
eoooscacacco! 


ooa co -3 «3 41 


10d. per lb. 


Per Unit. 
7/- 
7/- 
7/- 


ll/- 
12/- 
12/6 


£10 5 0Ohome 
£13 0 Oscale 5/— p.u. 
£18 17 6 scale 6/— p.u. 


Ex Ocean Installation. 
Furnace Oil (0-950 menceden 
Diesel Oil a 





FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 
Official Prices, September 26th. 


CorrrrR— 
SOM g's 4. ks £27 8 9%to £27 10 0 
Three months .. £27 15 Oto £27 16 3 
Electrolytic .. . £30 10 Oto £31 0 0 
Best Selected Ingots, aia Bir- 
mingham £31 5 0 
Sheets, Hot Rolled . £58 0 0 
Home Export. 
Tubes, Solid Drawn (basis) .. 94d. 9$d. 
»  Brazed (basis) 94d. 94d. 
Brass— 
Ingots, 70/30,d/d Birmingham £29 0 Oto £30 0 0 
Home. Export. 
Tubes, Solid Drawn, 9 sain 3 83d. Sid. 
»  Brazed 103d. 103d. 
Tixn— 
CMO Ns) aie ed . £232 17 6to £233 0 0 
Three months .. . £229 0 Oto £229 5 0 
Leap: 
ee re £10 12 6 
Three months £10 15 0 
SPELTER : 
Cash ‘ £12 10 0 
Three wiesthe ae £12 13 9 
Aluminium Ingots (British). £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—-Navigation Unscreened 13/- to 13/6 
»  Glasgow—Ell Het es ah ee! Re RAS 
ae S Splint 16/— to 16/6 
AYRSHIRE— 
(f.0.b. Ports)—Steam 11/6 
FiresuHrRre— 
(f.0.b. Methil or Burnt- 
island)}—Prime Steam 13/6 to 14/- 
Unscreened Navigation 12/6 to 13/6 
LorH1ans— 
(f.6.0. Leith}—Hartley Prime. . 12/6 to 13/6 
Secondary Steam .. és 11/9 to 12/- 
ENGLAND. 
YORKSHIRE, MANCHESTER— 
B.S8.Y. Hard Steams 17/6 to 20/6 
Furnace Coke hs ido ith 13/- to 17/6 
NorTHUMBERLAND, NEwcAasTLE— 
Blyth Best 14/— to 14/6 
»  Second.. .. 12/6 to 13/- 
» Best Small .. 10/- to 10/6 
Unsoreened 12/- to 13/6 
DurHamM— 
Best Gas.. .. 14/8 
Foundry Coke 19/- to 22/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 24/— to 26/- _- 
South Yorkshire Best .. . 21/- to 23/- —- 
South Yorkshire Seconds .. 17/6 to 19/- — 
Rough Slacks 8/-to 9/- ~- 
Nutty Slacks 7/- 8/6 — 
CarpDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty _ ive 19/6 
Seconds . bates 19/- to 19/44 
Best Dry Reis 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Best Bunker Smalls 13/6 to 14/- 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts... 22/- to 26/- 
Foundry Coke 24/- to 37/6 
Furnace Coke 19/- to 21/6 
Patent Fuel 21/- 
SwanszEA— 
Anthracite Coals : 
Best Large .. ; 37/6 to 40/- 
Machine-made Cobbles. 41/- to 51/- 
Nuts ~ 40/- to 50/- 
Beans 25/- to 30/- 
Peas é 19/- to 22/6 
Rubbly Odin. 10/6 to 11/- 
Steam Coals : 
Large 18/— to 20/6 
Nuts 18/6 to 22/6 
Smalls 1l/- to 13/- 


Per Gallon. 


34d. 
4d. 


Manchester prices K. per Sener extra. 
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- French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Future of Import Quotas. 


InTEREST in industrial matters is centred in 
the discussions on plans and proposals for effecting some 
rational organisation of international trade, and the 
conferences and congresses at Geneva, Belgrade, and 
elsewhere have crystallised the idea that no organisation 
is possible without foreign currency stabilisation and the 
suppression of import quotas and other trade restrictions. 
Nevertheless, the poliey of this country, as explained 
by Monsieur Lamoureux, the Minister of Commerce, 
leaves little hope of any substantial alleviation of the 
quota system, which has had the desired result of reducing 
an adverse balance of trade, and if the value of exports 
has largely diminished the Minister points to an increased 
volume as evidence that French producers are holding 
their own at the cost of some sacrifice. This increased 
volume is partly the result of direct or indirect subsidies, 
such as bounties on produce and the remission of taxes 
on manufactured goods for export, while consignments 
of iron and steel to markets where producers are under 
no obligation to adhere to the Cartel prices leave plenty 
of latitude in the way of competitive selling. Stocks of 
goods have to be disposed of at almost any price that can 
be obtained for them. Monsieur Lamoureux states that 
France is prepared to suppress quotas when foreign 
currencies are stabilised, production costs in different 
countries are brought to approximately the same level, 
dumping of exports is eliminated, and measures are taken 
to avert the danger of oriental competition. On the other 
hand, he admits that something must be done to enable 
French exporters to recover the trade which they are 
losing, and are in danger of losing definitely, as the result 
of foreign retaliation against French quota restrictions, 
but no way of avoiding the danger is suggested, except 
by a further manipulation of quotas. 

The increased volume of exports, accompanied 
by a contraction of values, indicated by recent returns, 
does not apply to the engineering industries, which find 
no relief from the growing depression, and there is little, 
apart from the expenditure on public works, to offer any 
prospect of an early recovery of business. Nevertheless, 
some activity will be provided by the placing of contracts 
for work in connection with the Paris Exhibition of 1937, 
including the widening of the Iena Bridge, the reconstruc- 
tion of the Carrousel bridge, and the building of a new 
bridge across the Seine, as well as the construction of the 
two permanent palaces forming part of the Exhibition 
buildings. The stagnation is generally attributed to 
want of confidence that stifles private enterprise and initia- 
tive, which is of itself a direct consequence of the unsatis- 
factory state of foreign trade exchanges. 


Road and Rail Transport. 


The negotiations between the railway companies 
and road hauliers for a distribution of local and depart- 
mental traffic are making progress, though retarded by 
the necessity of taking into account local conditions when 
discussing agreements and no general form of agreement 
is, therefore, possible. This work of organisation is 
under the supervision and control of a committee of five 
members at the Ministry of Public Works, representing 
the railway companies and road hauliers, as well as 
experts in passenger and goods transport services. The 
general lines in these negotiations are based on the 
principle of free competition in the public interest, as 
indicated by the preference shown by the public for 
short-distance road travel, the advantage of the railway 
for medium distances and the superior economy and speed 
of rail transport over long distances. These conditions 
vary somewhat in different districts. Already arrange- 
ments have been made with road hauliers in the districts 
around Rouen, Beauvais, Niort, and Pau, whereby road 
services are allotted subject to a strict observance of 
fares, timetables, and regularity, and when the system is 
completed the railway service will be organised by express 
trains with stops at important stations, where the traffic 
will be distributed by motor cars and railcars according 
to the advantages which one or the other will offer to the 
public. One result of this arrangement will be the closing 
of a number of railway stations and of some local lines, 
to the extent that on the Nord it is expected that the 
total length of the system will be reduced by 20 per 
cent. This means that the railways will be shorn of their 
unremunerative services and that, with an acceleration 
of transport, the financial results will be more satisfactory 
to the companies, which will benefit from a suppression of 
unproductive expenditure and a probable increase of 
traffic, partly by the collaboration of road hauliers. 


The Shipping Subsidy. 


The effect of the shipping subsidy on the tonnage 
laid up in French ports is observable in the returns issued 
by the Ministry of the Merchant Marine for September Ist 
last—that is to say, less than three weeks after the new 
law came into operation. On that date the tonnage laid 
up was 564,003, as compared with 717,487 tons on July 
15th, 797,150 tons on June Ist, and 886,840 tons on 
January Ist last. The diminution since the beginning 
of the year was the result largely of the breaking up of 
ships and of sales to foreign buyers, and this was con- 
tinued between July 15th and September Ist, so that 
while the returns show a reduction of 153,494 tons in 
that period, the actual tonnage of shipping put into 
service was 106,200. This is a notable improvement 
which, it is expected, will be accentuated when,the subsidy 
law has had time to take full effect. The total of 564,003 
tons laid up included 17 passenger ships, 130 “‘ mixed ” 
and cargo ships, 32 sailing ships, and 115 other vessels. 
The Minister of the Merchant Marine declared last week 
that more than 105,000 tons of shipping had been regis- 
tered as being put into service under the subsidy scheme, 
including 14 tramps and colliers, and 53 ships of small 
to’ Unemployment had been reduced in all branches 


of the merchant service. 





British Patent Specifications. 
When an invention is communicated from 


abroad the name and 
address of the communicator are pri in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Ch y-lane, oh 
at le. each, 

The date first given is the date o; ouelontion : the second date, 
at the end of the abridgment, is of the acceptance of the 
complete Specification. 


i 
INTERNAL COMBUSTION ENGINES. 


415,330. January 31st, 1934.—SmeNncinc DeEvICES FOR THE 
Exuaust Gases oF INTERNAL CoMBUSTION ENGINEs, 
Harold Augustus Gaskin, of “‘ Lynwood,” Long-avenue, 
Clevedon, Somerset. 

_ A silencer constructed in accordance with this invention 

is cast in two flanged parts A and B, which are secured together 

by bolts C. The = B is formed with a cocnmadiaiagel 
passage D, which leads upwards over the adjacent end of an 
enlarged expansion chamber E, into which it opens downwardly 
at F. A baffle plate G curves away from the opening F and 
downwardly between the side walls of the chamber H to below 
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the mid-level. The chamber H is continued in the other half A 
of the silencer, the outlet J from which is symmetrical about 
the mid-level. K is a strengthening rib in a re-entrant part 
of the structure, and L is a steel band for strengthening p SOS. 
When the exhaust gases pass from the goose-neck-shaped 
passage D into the enlarged expansion chamber H, the major 
part thereof passes beneath the baffle plate G, and thence out of 
the outlet J of the silencer, whilst a smaller portion of the gases 
swirls around in an eddy current beneath the overhanging end M 
of the passage D and then merges with the major part.— 
August 23rd, 1934. 











DYNAMOS AND MOTORS. 


415,033. February 14th, 1933.—FLAME-PROOF SEALS FOR 
Exectric Conpuctors, Bruce Peebles and Co., Ltd., 
of Edinburgh, Scotland, and John Wilfred Rodger, of 
Bankhead, Balerno, Midlothian, Scotland. 

In electric apparatus it is often desired to render certain 
enclosures flame-proof, and this necessitates sealing electric 
conductors where they enter such enclosures; for example, 
in mining motors conductors which pass along the interior of a 
hollow shaft into a flame-proof housing containing the brushes 
and slip rings. The object of the invention is to enable the con- 
ductors to be readily removed. The conducting leads A to the 
slip rings B pass along the interior of the hollow machine shaft 
to the slip rings, which are in a flame-proof slip ring housing 
(not shown) surrounding the end of the shaft. A length of the 
bore of the shaft near its end is enlarged so as to afford an internal 
shoulder C, and the enlarged bore is of sufficient size to receive 
a metal plug; for example, of mild steel, phosphor bronze, or 
gun-metal in the form of a hollow sleeve D. The conductors 
pass through the metal sleeve and are sealed into it by bitumen 
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E. For insertion of the conductors each end of the sleeve is 
occupied by an insulating disc F having perforations through 
each of which one of the conductors fits. One of the discs is 
placed in position so that the sealing compound can be inserted 
and the conductors embedded in it, and thereafter the other 
disc is pushed into position and held in position by winding the 
cable with a suitable binding G. There may be several such 
discs at each end of the sleeve. When the conductors have been 
embedded in the plug, the latter is pushed into the end of the 
hollow shaft until its inner end abuts against the shoulder C 
of the bore in the shaft. It is held in position by means of an 
insulated bush H, which fits into the outer end of the shaft. 
The bush is held in position by means of screws J passing 
through it into the end of the shaft. Where it is desired that 
the flame-proof enclosure shall be pressure-tight, the steel 
sleeve will a close fit in the end of the shaft. If, however, 
it is desired to afford pressure relief, the outside surface of the 
sleeve may be provided with flats or grooves K of, say, a sixty- 
fourth of an inch depth so as to afford p ti 
—August 14th, 1934. 
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415,288. November 20th, 1933.—ARMATURE WINDINGS FOR 
Etectric CommuTaToR Macurines, Ludwig Dreyfus, 
and Allmanna Svenska Elektriska Aktiebolaget, both of 


Vasteras, Sweden. 
at 


the machine will run without sparking. The drawing shows an 
armature winding according to the invention with four effective 
winding elements per slot. The winding element A is divided 
into two conductors B and C connected in parallel and 
drawn on opposite sides of the teeth E and F respectively, The 
winding element G is not divided, but the last winding element 
H in the slot is divided into the conductors J and K in the same 
way as the winding element A. The conductor B of the winding 
element A is located on the left-hand side in the slot L, before 
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the slot M, belonging to the coil, and on the right-hand side in 
the slot N, belonging to the coil. For the conductor C the case 
is opposite, as on the left-hand side it is located in the slot M, 
belonging to the coil, but on the right-hand side it is located 
in the slot O before the slot belonging to the coil. The winding 
element H is arranged in a similar manner as the winding element 
A, with the difference only that the conductors of the winding 
element in this case are located in the slots M and N respectively, 
and in the slots P and Q respectively, after these slots.—-August 
23rd, 1934. 


TRANSFORMERS AND CONVERTERS. 


415,316. January 4th, 1934.—Euecrric TRANSFORMERS, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2. 

The disc windings of transformers present the disadvantage 
that more or less sharp edges are formed on the separate dises 
which reduce the disruptive strength. In accordance with the 
invention the two windings are separated from one another by 
insulating cylinders A. The winding B consists of separate disc- 
like winding sections provided on the high-tension side with an 
insulating covering C of U-shape which surrounds the corners. 
Between the separate disc windings there are spacing pieces D, 
distributed around the periphery, and additional insulating 
members E of approximately the same width as the pieces D. 
These ensure an adequate distance between two adjacent 
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insulating coverings C, so that the oil may have access to the 
conductors which are not covered. The spacing members D 
are of U-form, and surround the separate disc windings. On 
the open side of the U they are provided with dovetail grooves 
by means of which they are mounted on one of the wedges F 
of corresponding construction located on the insulating cylinder 
G between the low-tension winding and the core. In the form of 
construction shown by way of example, the insulating covering 
is only provided on the side of the several low-tension disc 
windings facing the high-tension winding. It can, of course, 
when necessary, as, for example, when the potential of the low- 
tension winding is very high, also be piaced on the side facing 
the core. Furthermore, the arrangement may be carried out 
on the high-tension windings.— August 23rd, 1934. 


TRAMWAYS AND RAILWAYS. 


414,996. March 23rd, 1934.—-TROLLEY-HEADS FOR TRAMCARS 
AND THE LIKE, Alfred Robert Suffling, of 25, Priory-avenue, 
Prittlewell, Southend-on-Sea ; John George Drysdale, of 
41, Clarence-road, Southend-on-Sea, and Samuel Davies, 
Hammond, of 33, Hall Park-avenue, Westcliff-on-Sea. 

The head for tramcars and the like described in this speci- 

fication has a pivoted harp support adapted to be tilted back- 

wards, together with the harp in opposition to a resilient con- 
trolling element, so that it can easily yield and slide past any 
obstruction that happens to get in its way. The object is to 
obtain a simple and reliable arrangement of this kind which can 
easily be disassembled for attention to the controlling element. 

The harp A which carries the collector pulley B is swivelly 

mounted in a bracket C, pivoted at D, to a supporting sleeve 

E, the latter being pushed on to and secured by a clamp screw F 

to the boom, so that the bracket will be tiltable relative to the 

boom in the same vertical plane as the latter. Formed integrally 
with the bracket is a shield G, which is held in front of the 
collector pulley B and serves as a protector. The shield is 
funnel-shaped and presents its sloping sides to encountered 
obstructions so that the latter can easily slide off without getting 
entangled with the trolley-head, especially as the bracket is 
capable of tilting backwards about the pivot D under the 
impact. The bracket is controlled by a resilient link which is 
anchored at one end to the shield G, and at the other end to 

the sleeve E. The link comprises a cylinder H within which a 

rod K is arranged to slide. A coil spring L bears at one end 

inst the closed end of the cylinder, and at the other end 





In electric commutator machines, and especially in 
of pest power, it is important that the leakage induction of 
each commutating conductor should be as small as possible, 





because the magnitude thereof will determine whether or not 


against a head M on the rod. The cylinder H is inserted at 
one end into a socketed member N, which is pivoted at O to 





the sleeve E, and preferably hooked on to its pivot so as to be 
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readily detachable. The projecting end of the rod K is anchored 
to the shield G by means of nuts. By connecting the cylinder 
H to the member N through the medium of the bayonet joint, 
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a renewal of the spring can easily be effected. The bracket 
© bears normally against an abutment P on the sleeve E.— 
August 16th, 1934. 


MISCELLANEOUS. 


414,885. June 28th, 1933.—PressureE Fuuip CONTAINERS, 
The Chesterfield Tube Company, Ltd., of Derby-road, 
Chesterfield. 

This invention concerns containers for high-pressure fluids, 
and more particularly portable containers of considerable 
capacity, such as are employed for transport of oxygen, coal 
gas, and other compressed gases. Attempts have previously 
been made to construct these containers in such a manner 
as to obtain increased capacity for a given strength and weight 
of material by bulging out a cylinder so as to form a series of 
bulbous portions approximating to partial spherical surfaces 
connected by neck portions. In accordance with the invention, 
the neck portions of the container are thickened by a rolling, 


© age Ope. 
; 
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pressing, or similar operation, before the container is expanded 
to bulbous form. The drawing shows a portion of a container 
having bulbous portions A connected by necks B. The cylinder 
from which the container is formed is indicated at C by dotted 
lines. In the manufacture of the container, the cylinder is 
subjected at predetermined intervals to the action of pressing 
or rolling, or other suitable tools D, which are provided with 
appropriate concave faces whereby the circumference of the 
cylinder is reduced at the rolled or pressed portions and thickened 
portions E are formed. The cylinder is then caused by hydraulic 
or pneumatic pressure to bulge between the neck portions B 
forming the bulbous portions A, this process being carried out 
in suitable moulds.— August 16th, 1934. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the n 'y infor 
should reach this office on, or before, the morning of the Monda: 
of the week preceding the In all cases the arc 


PLACE at which the meeting is to be held should be clearly stated. 





eats: 





To-pay AND SaTurDAy, 29TH. 
Farapay Socirety.—University College, London. 
discussion, ‘Colloidal Electrolytes.’’ Meetings daily. 
NATIONAL SMOKE ABATEMENT Soc.—Annual Conference in 
Glasgow. For programme see page 234, Sept. 7th, 1934. 
Saturpay, Sept. 297TH. 
InsT. OF MECHANICAL ENGINEERS: LONDON GRADUATES.— 
Visit to works of Morris Motors, Cowley, and afternoon tour of 
Oxford. 


General 


Monpbay, Oct. Ist. 

Soc. or ENGINEERS.—At Geological Soc., Burlington House, 
W.1. “The Development of a Two-stroke Cycle Gas Engine,” 
Captain R. W. A. Brewer. 6 p.m. 

MoNDAY TO SatTurRDAY, Oct, Ist To 6TH. 

INTERNATIONAL CONFERENCE Puysics.—London and 
Cambridge. 


ON 


TurEspay, Oot. 2nv. 

Inst. OF AUTOMOBILE ENGINEERS.—At Royal Soc. of Arts, 
John-street, Adelphi, W.C.2. Presidential address, Mr. L. H. 
Pomeroy. 7.45 p.m. 

INsT. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow. Presidential address by Professor 
J. D. Cormack. Paper, ‘The Acoustic Treatment of Meeting 
Halls,” Mr. E. R. Harroway. 7.30 p.m. 


SHEFFIELD METALLURGICAL Assoc.—At Mappin Hall, The 
University, Sheffield. ‘‘ Industrial Efficiency,” Sir. William 
Larke. 8 p.m. 

WEDNESDAY, Oot. 3RD. 

Inst. OF AUTOMOBILE ENGINEERS: 
College, Green-lane, Derby. Graduates’ meeting. 
Engineering Interest.” 7.30 p.m. 

Inst. or MECHANICAL ENGINEERS: N.-EAsTERN BRANCH.— 
Mining Inst., Neville Hall, Newcastle-upon-Tyne. ‘‘Some 
Factors in the Design of Surface Condensing Plant,” Mr. H. L. 
Guy and Mr. E. V. Winstanley. 5.30 for 6.30 p.m. 

Inst. or Sanrrary ENcGiIneers.—Caxton House (Hill’s 
Restaurant), Tothill-street, 8.W.1. Opening sessional meeting. 
7.30 p.m. 

Inst. OF WELDING ENGINEERS ; N. WESTERN BRancu.—At 
Municipal College Soc., Burnley. ‘“* Resistance Welding,” Mr. 
P. R. Dunn. 7.15 p.m. 

WEDNESDAY TO SaTuRDAY, Oct. 3RpD TO 13TH. 

INVENTIONS Exuisition.—Central Hall, Westminster. 
Tenth International Exhibition of Inventions. 11 a.m. to 10 
p-m. daily. 


Dersy.—-Technical 
“Films of 


THurspay, Oct. 4TH. 


Inst. oF MEcHANICAL ENGINEERS: Scorrish BRANCH.— 
Royal Technical College, Glasgow. ‘‘ Damping Influences in 
Engine Torsional Oscillation,’ Dr. J. F. Shannon. 7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS: SOUTHERN BRANCH. 
Municipal College, Portsmouth. Address by Wing Commande 
T. R. Cave-Browne-Cave. 7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANOH.— 
Visit to works of Blackburn Aeroplane Company, Brough, 
2.15 p.m. Hotel Metropole, Leeds, ‘* Aerodynamics,’ Professor 
. Southwell. 7 p.m. 

Fripay, Oct. 5TH. 

Inst. oF CHEMICAL ENGINEERS.--At Rooms of Chemical Soc., 
Burlington House, W.1. ‘“‘ Crushing and Grinding,” Mr. W. F. 
Carey ; “‘ Crushing and Grinding Appliances : The Connection 
between Type and Purpose,” Professor B. W. Holman. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: SOUTHERN BRANCH. 
University College, Southampton. Address by Wing Com- 
mander T. R. Cave-Browne-Cave. 7.30 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
** Notes on Engineering Developments in Sweden,” Mr. C. H. G. 
Aston. 7.30 p.m. 


Sarurpay, Oct. 6TH. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH, 
GRADUATES.—Visit to Works of Messrs. Adams Hydraulics, 
York. 3 p.m. 

Monpay, Ocr. 8TH. 
German Crecie.—At Inst. of Mechanical 
‘*Modern Industrial Build- 
Dr.-Ing. H. Maier-Leibnitz. 


ENGINEERS’ 
Engineers, Storey’s-gate, S.W.1. 
ings, particularly in Germany,” 
5.15 p.m. for 6 p.m, 

Inst. OF AUTOMOBILE 
Elmbank-crescent, Glasgow. 


ENGINEERS: GLascow.—-At 39, 
“The Problem of Variable Trans- 


mission with special Reference to Hydraulic Types,’ Mr. J. 
Bedford. 7.30 p.m. 
Inst oF Metats: ScorrisH Locat Srection.—-At Inst. of 


Engineers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. Chairman’s address, Dr. J. W. Donaldson. 7.30 p.m. 
TurEsvay, Oot. 9TH. 

ILLUMINATING ENGINEERING Soc.—At Lighting Services 
Bureau, 2, Savoy-hill, Strand, W.C.2. Presidential address, 
Mr. H. H. Thompson, ‘*‘ Report on Progress in Tlluminating 
Engineering.” 6 p.m. for 6.30 p.m. 

INsT. OF AUTOMOBILE ENGINEERS : GRADUATES.—Watergate 
House, Adelphi, W.C.2. Informal address by a Prominent 
Racing Driver. 7.25 p.m. 

Inst. of AUTOMOBILE ENGINEERS: CoveNTRY.—At King’s 
Head Hotel, Coventry. Presidential address, Mr. L. H. Pomeroy. 
7.30 p.m. 

Inst. OF MARINE ENGINEERS.—85/88, Minories, E.C.3. 
‘“‘Full-seale Steering Experiments on Three Ships and Com- 
parison with Model Tests,’’ Mrs. E. M. L. Smith-Keary and Dr. 
F. H. Todd. 6 p.m. 

Inst. oF MercHanica ENGINEERS: MiptaNp BRaANcH, 
GrapvuaTes.—James Watt Memorial Inst., Birmingham, 
“This Inglorious Muddle,”” Dr. D. S. Anderson. 7.30 p.m. 

Inst. oF Merats: N.-East Coast.—Armstrong College- 
Newcastle-upon-Tyne. Chairman’s address, Mr. W. Richardson» 
7.30 p.m. 

Inst. or MetTats: SwaNnsEA Section.—At Y.M.C.A., Swan- 
sea. Chairman’s address, Professor L. Taverner. 6.15 p.m. 

Inst. oF RuBBER Inpustry.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, 8.W.1. ‘‘ Production, Distribution, and 
General Properties of Latex,’ Mr. G. Martin. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. ‘‘ Protective Value of Electro-deposits,’ Mr. H 
Sutton. 7.30 p.m. 

WeDNEsDAY, Ocr. 10TH. 

INst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow. Exhibition of Cinematograph 
Films.” 7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS : 
Hart’s Restaurant, Bristol. Annual dinner. 


TuHurRspay, Oct. 1lru. 


WESTERN BRANCH.— 


7 p.m. 


Inst. OF AUTOMOBILE ENGINEERS: BristoL..—Merchant 
Venturers’ Technical College, Bristol. Presidential address, Mr. 
L. H. Pomeroy. 7 p.m. 


Inst. or Locomotive ENGINEERS.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. Informal meeting. 5.30 p.m. 
for 6 p.m. 

INst. OF MECHANICAL ENGINEERS : N.-WESTERN BRANCH. 
At the Engineers’ Club, Albert-square, Manchester. Papers on 
“The Evolution of Invention,” by Mr. H. W. Dickinson ; 
“The Inventor,’ by Dr. H. Stafford Hatfield,; ‘‘ Provisional 
Patent Protection and Patent Claims,’ by Sir William 8. 
Jarratt; and “The Development and Exploitation of Inven- 
tions,” by Mr. Arthur H. Gledhill. The symposium will be 
introduced by Mr. William Taylor, F.R.S. 7.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: 8. WALES BraNcH.—At 
S. Wales Inst. of Engineers, Cardiff. ‘‘ The Evaluation of Coal 
for Steam Generation,’ Dr. E. 8. Grumell. 6 p.m. 

Inst oF Metats: Lonpon Locat Sgction.—At Soc. of. 
Motor Manufacturers and Traders, Ltd., 83, Pall Mall, 8.W.1. 
“The Emission of Light and Electrons by Metals and their 
Industrial Application,” Dr. C. J. Smithells. 7.30 p.m. 
Luoyp’s Reaister Starr Assoc.--71, Fenchurch-street, 
E.C.3. - Illustrated lecture, “ Flying Over Mount Everest,” 
Lieut.-Colonel L. V. Stewart Blacker. 5.30 p.m. 

TuHurRspAy TO Saturpay, Oct. lltH To 20TH. 
INTERNATIONAL Motor SHow.—Olympia, Kensington, W. 
Daily. 

Fripay, Oct. 12TH. 


Inst. OF AUTOMOBILE ENGINEERS.—Park-lane Hotel, Picca- 
dilly, W.1. Annual dinner. 7.30 p.m. for 8 p.m. 
Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 


Inst. or Mrcuanioat ENGINEERS.—Storey’s-gate, 8.W.1. 
Informal meeting. Mr, L. 8. Hearnshaw will open a discussion 
on “The Selection of Personnel’; election of sub ee. 
7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
‘“‘Some Causes for the Failure of Lead and Lead Pipes, and 
Suggested Remedies,” Mr. E. King and Mr. K. Gray. 7.30 p.m. 

MANCHESTER TECHNOLOGY OLD StupENTs’ Assoo.—Colleg: 
of Technology, Sackville-street, Manchester. ‘‘Some Impres- 
sions of Climbing in the Alps,” Mr. J. E.Montgomrey. 7.30 p.m. 

Rarway Cius.—57, Fetter-lane, E.C.4. ‘‘ Punch’s Railway ’’ 
(The West London Railway), Mr. D. V. Levein. 7.30 p.m. 

Saturpay, Oor. 131TH. 

Inst. OF MARINE ENGINEERS: JUNIOR SECTION.—85/88, The 
Minories, E.C.3. Social and dance. 7.30 to 11.15 p.m. 

Inst. OF MECHANICAL ENGINEERS : MIDLAND GRADUATES. 
Visit to Ledsam-street works of Belliss and Morcom, Ltd. 

Inst. OF MEOHANIOCAL ENGINEERS: YORKSHIRE BRANCH, 
GrapvUATEs.—Visit to works of Hunslet Engine Company, 
Ltd., Leeds. 3 p.m. 

INsT. OF PRODUCTION ENGINEERS : 
Grosvenor Rooms, Grand Hotel, Birmingham. 
Reception 6.30 for 7 p.m. 

Monpay, Oot. 157TH. 

Inst. OF AUTOMOBILE ENGINEERS : BIRMINGHAM GRADUATES. 
—James Watt Memorial Inst., Birmingham. Annual Business 
Meeting. ‘Inventors’ evening. 7.30 p.m. 

Turspay, Oct. 16TH. 

Inst. OF AUTOMOBILE ENGINEERS : COVENTRY GRADUATES, 
Broadgate Café, Coventry. “‘Compressed Air,’ Mr. D. 
Winter, 7.15 p.m. 

Inst. oF AUTOMOBILE ENGINEERS: WOLVERHAMPTON, 
Victoria Hotel, Wolverhampton. Presidential address, Mr. L. H. 


sae 





BrrMInGHAM SECTION. 
Dinner-dance 


B. 


Pomeroy. 7.30 p.m. 
WeEDNEsDAY, Oct. L7H. 
LiverPooL ENGINEERING Soc.—Liverpool. Presidential! 
Address, Mr. Molyneux. Presentation of Medals and 
Premiums. 6.30 p.m. 


Newcomen Soc.—-At Caxton Hall, 8.W.1. Eng.-Lieut. J. 
J. Bootsgezel will open a discussion on ‘‘ The Cruquius Engine 
and its History.” 5.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. Dr. L. Northcott will introduce a discussion on (i) 
‘‘A Study of Ingot Structure,” (ii) ‘‘ Dendritic Segregation in 
Steel Ingots,” (iii)) Periodic Structures in Metals and Alloys.” 


7.30 p.m. 
TuuRspay, Oct. 18TH. 
Inst. or Marine ENGINEERS: JUNIOR SectTion.—-‘' The 
Southern Railway's New Train Ferries,’’ Mr. ‘T. W. D. Abell. 


7 p.m. 

Inst. OF MECHANICAL ENGINEERS: MIpLAND.—James Watt 
Memorial Inst., Birmingham. ‘‘Carpet Manufacture,” Dr. 
J. W. Banks. 6.30 p.m. 

Inst. oF MpcHANICAL ENGINEERS: N.-WESTERN BRANCH 
GrapvuaTEes.—Engineers’ Club, Albert-square, Manchester. 
** Some Engineering Experiences,” Mr. J. M. Newton. 7.15 p.m. 


Inst. or Sanrrary ENGINEERS.—Caxton Hall, Westminster, 
S.W.1. ‘‘Some Studies on Water Purification,’’ Mr. A. H. 
Waddington. 6 p.m. 


Royat AgronavcticaL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘ The Education of Aeronautical Engi 
neers,’ Professor A. J. Sutton Pippard. 6.30 p.m. 

Fripay, Ocr. 197TH. 

Inst. or AUTOMOBILE ENGINEERS : GLASGOW GRADUATES. 
Regent Restaurant, West Regent-street, Glasgow. Meeting at 
8 p.m. 

Inst. OF MECHANICAL 
Great Queen-street, W.C.2. 
7.15 p.m. 

Inst. OF METALS: 
sity, Sheffield. Chairman’s Address. 
Faults and Other Defects in Extruded Lead Products,” 
Kenneth Gray. 7.30 p.m. 

Junior Inst. or Enorneers.—39, Victoria-street, S.W.1. 
‘“Modern Tendencies in Design in Brick and Terra-cotta,’ 
Mr. J. R. Leathart. 7.30 p.m. 

N.E. Coast Inst. OF ENGINEERS AND SHIPBUILDERS. 
Bolbec Hall, Newcastle-upon-Tyne, 1. General meeting. 
Presidential address, Mr. J. T. Batey. Cinematograph film, 
“The Construction and Launching of the Cunard-White Star 
Liner ‘ No, 534.’”’ 6 p.m. 

Puysicat Soc.—At Imperial College of Science and Tech- 
nology, S. Kensington, S.W.7. Meeting, 4.45 p.m. for 5 p.m. 

Saturpay, Oct. 20TH. 

Inst. oF MECHANICAL ENGINEERS: LONDON GRADUATES.— 

Visit to the new Fulham power station, London. 
Monpay, Oct. 22Np. 

ENGINEERS’ GERMAN Crrcie.—-At Inst. of Mechanical Engi- 
neers, Storey’s-gate,S.W.1. ‘‘ The History of Technical Science 
in German Museums,” Dr.-Ing. Conrad Matschoss. 5.15 p.m. 
for 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: LONDON GRADUATES. 

‘* Noise,’ Mr. A. C. Hutchinson. 6.15 for 6.45 p.m. 
Turspay, Oct. 23RD. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
Elmbank-crescent, Glasgow. ‘‘ Backing of Propellers,” 
J. F.C. Conn. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1.—‘‘ The Influence of Vanadium on Carbon Steel con- 
taining Nickel and Chromium,”’ Mr. H. H. Abram. 7.30 p.m. 

WEDNESDAY, Oct. 24TH. 

Inst. or AUTOMOBILE ENGINEERS : MANCHESTER.—At Engi- 
neers’ Club, Manchester. Dinner, 6.30 p.m. Presidential 
address, Mr. L. H. Pomeroy. 8 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Grand Hotel, Sheffield. “ ao of Tapered Anti-friction 
Bearings to Steel Mills,’’ Mr. E. H. Doughty. 7.30 p.m. 

Inst. oF WetpiInc EnGINEERS.—College of Technology, 
Manchester. ‘‘ Design of Fabricated Parts from the Drawing- 
office Point of View, including a Few Remarks on Jigs,’’ Mr. 
C. Helsby. 7.30 p.m. 

TuHuRsDAY, Oct. 25TH. 
Inst. oF AUTOMOBILE ENGINEERS : GRADUATES.— Watergate 
House, Adelphi, W.C.2. Meeting. 7.25 p.m. 
Inst. oy AUTOMOBILE ENGINEERS : LuTON.---Red Lion Hotel, 
Luton. Presidential address, Mr. L. H. Pomeroy. 7.30 p.m. 
Inst. oF ELECTRICAL ENGINEERS.—Savoy-place, W.C.2. Presi- 
dential Address, Professor W. M. Thornton. 5.30 for 6 p.m. 
Inst. or Locomotive EnGiInEERS.—At Inst. of Mechanica! 
Engineers, Storey’s-gate, S.W.1. ‘‘ The Manufacture of Boiler 
Tubes,”’ Mr. G. H. H. Collins. 5.30 p.m. for 6 p.m. 
Inst. oF MECHANICAL ENGINEERS: N. WESTERN BRANCH.— 
In Lecture Theatre of Central Library, Manchester. ‘‘ A Visit 
to a West African Gold Mine,” Mr. G. E. Windeler. 7.15 p.m. 


ENGINEERS.—Connaught Rooms, 
Annual dinner. 6.45 p.m. for 


. 
SHEFFIELD Loca Sectron.-—The Univer- 
“Some Manufacturing 
Mr. 


39, 
Mr. 





Grosvenor Restaurant, Glasgow. ‘‘James Watt” dinner. 








7.30 p.m. 





Inst. oF Metats: BrirMINGHAM.—James Watt Memorial 
Inst., Birmingham. Discussion, ‘‘ The Production of Brass 
Ingots.” 7 p.m. 
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A Seven-Day Journal 


Young Engineers. 


In the Presidential Address which he delivered 
to the Institution of Engineers and Shipbuilders in 
Scotland on October 2nd, Professor: J. D. Cormack 
discussed engineering as a future for young men. 
‘Do engineering and shipbuilding offer to suitable 
youths attractive prospects ?”’ he asked, and con- 
tinued, ‘‘ Slackness in trade has led to a scarcity of 
apprentices and the number of students, especially 
in naval architecture, has diminished. Indeed, it 
may be said that if trade gets better there are not 
enough young men coming forward in some branches 
to succeed those who will shortly retire or be pro- 
moted. Many who would be desirable recruits, lads 
who have the energy, inclination, and mental attitude 
necessary for engineering and shipbuilding, have 
decided that the outlook is poor, and have taken up 
other professions which seem to offer a livelihood 
at an earlier stage in their career. Possible appren- 
tices are scared by the risk of unemployment. If 
business improves, as we hope it will, it is probable 
that those who have now taken the risk will reap 
the reward if they pursue their work diligently and 
succeed in equipping themselves thoroughly. A 
youth entering engineering must recognise that, 
if he intends to attain a responsible position, his day 
is not over when he leaves the shop, and that he 
must study in the evenings whatever branch he 
intends to follow—commercial, managerial, or tech- 
nical. He should know also that a well-trained 
young engineer may find an outlet in another trade 
where his experience and knowledge are suitably 
utilised and recognised.” 


The Re-engined Liner Asturias. 


THE 22,000-ton re-engined Royal Mail liner 
* Asturias’ left Belfast on Tuesday evening for 
Southampton after undergoing successful trials on 
the Clyde. She is shortly to resume her sailings 
from Southampton in the company’s South American 
service. The ‘* Asturias ’’ has been in the hands of 
her builders, Harland and Wolff, Ltd., since May 
last. for the conversion of her oil-engine propelling 
machinery to the geared turbine type, with a view 
to increasing the speed. The original oil engines 
have been removed, and the ship has been slightly 
lengthened by making the bows finer. The turbines 
were made at the Belfast works of the builders, 
which are at present engaged on the construction of 
the turbines for the ** Alcantara,” the sister ship of 
the ‘* Asturias,” which will arrive in November. 
The provision of faster ships in the South America 
service was necessitated by the fact that Continental 
liners built since the “ Asturias ”’ and ‘“‘ Alcantara ”’ 
are doing the journey in two days’ less time. This 
handicap to the British company will be removed 
by the changes made in these two liners, which will 
considerably increase their speed. They are both over 
22,000 tons gross, and were built at Belfast in 1925. 


The South Wales Coalfield. 


By an overwhelming majority Saturday’s confer- 
ence of South Wales miners accepted the terms 
arranged by Mr. Ermest Brown, the Secretary for 
Mines, and provisionally agreed to by their repre- 
sentatives in London on Thursday evening, September 
27th, for ending the deadlock in the negotiations 
for a new wages agreement. The ballot, which was 
taken on the executive council’s recommendation for 
accepting the terms, was by card vote, and resulted as 
follows :—For, 67,000; against, 14,000, the majority 
in favour being 53,000. As the joint arbitrators 
who are to be nominated by the Minister of Labour 
and the Secretary for Mines must give a decision on 
the major points recently in dispute, namely, the 
minimum percentage on base rates and the subsist- 
ence allowances for the lower-paid men, before the 
end of next month, their appointment will, no doubt, 
be proceeded with without undue delay after con- 
sultation with both parties, and their award will be 
embodied in the new Conciliation Board agreement. 


Industrial Accidents. 


IN ‘pursuance of its work under the Factory and 
Workshops Acts, for the reduction of industrial 
accidents and in connection with the illustration of 
typical safety appliances at the Industrial Museum 
in Horseferry-road, Westminster, the Home Office 
is continuing the quarterly publication of reports 
on certain industrial accidents notified to H.M. 
Inspectors of Factories. The booklet is obtainable 
for the small price of 3d. at the Stationery Office 
or any bookseller, and is the sixth of the series. In 
the current issue is given an illustrated account 
of thirty-four accidents which have recently taken 
place. Such occurrences as entanglement in machine 


spindles and shafting, crane and hoist mishaps, and 
like accidents, are reviewed, as are also some machine 
tool accidents, and such varied mishaps as a burst 
grinding wheel, a molten lead accident, an aluminium 
dust explosion, and a case of sulphuric acid splashing. 
A later section of the book deals with various accidents 








which have recently occurred in connection with the 
erection and operation of scaffoldings and suspended 
platforms, and the collapse of asbestos cement roofs 
and buildings. This series of booklets should be 
familiar to all industrial undertakings, as the know- 
ledge given is likely, in“many cases, to prevent the 
recurrence of mishaps similar to those reported. 


The Late Mr. Joseph Butterworth. 


Iv is with much regret that we have to announce 
the death of Mr. Joseph Butterworth, M.I. Mech. E., 
director of the firm of Lancaster and Tonge, Ltd. 
Mr. Joseph Butterworth lived at Swinton, but his 
death occurred while he was on holiday at Rhos-on- 
Sea. He was born in Rochdale in 1865, and while 
studying at the Victoria University, Manchester, was 
awarded an Oliver Heywood Exhibition. Subse- 
quently, he was associated with the firm mentioned 
above, where he became works manager and after- 
wards general manager and director. He was elected 
a member of the Institution of Mechanical Engineers 
in 1893, but was perhaps more intimately known 
amongst the members of the Manchester Association 
of Engineers, both on the Council and as President. 
The latter office he filled with conspicuous success in 
1918-19, and his Presidential Address was chiefly 
devoted to the advocacy of standardisation in the 
engineering trades. In order to encourage speakers 
in the discussion of technical papers, Mr. Butterworth 
presented to the Association a medal which is awarded 
annually by the Council to the member who is con- 
sidered to have made the best contribution to the 
discussions during the session. Mr. Butterworth was 
a co-opted member of the Royal Technical Institute, 
Salford, was a prominent Freemason, and a founder 
member of the Engineers’ Club, Manchester. 


Forth Road Bridge. 


In a Journal note of August 3rd we outlined the 
present position with regard to the Forth Road Bridge 
scheme. At a conference held on Friday, September 
28th, in Edinburgh, it was unanimously agreed that 
the Rosyth survey should be resumed and completed, 
but that the arrangements made between the Minister 
of Transport and the local authorities in 1931 as to the 
cost of the survey should be adhered to. The Con- 
ference, which was arranged by the Corporation of 
Edinburgh, was held in private in the City Chambers, 
Edinburgh, and was attended by representatives from 
the City of Edinburgh, Dunfermline, Kirkcaldy, and 
the counties of Fife and West Lothian. It appears 
that the Minister has expressed his willingness to 
complete the survey on two conditions—first, that 
the local authorities concerned should indicate that 
if the report is satisfactory they would be prepared 
to find a substantial proportion of the cost of con- 
struction of the bridge at Rosyth, and also accept a 
fair share of responsibility for maintaining it ; and, 
secondly, that the local authorities should at once 
agree to pay their shares of the cost of the survey 
already incurred by the Department. The meeting 
did not see its way to accede to the new conditions 
suggested by the Minister, and it was unanimously 
decided that a request should be made to the Minister 
to adhere to the terms which were originally arranged. 


A Clyde Shipbuilding Record. 


Witu the launching of the new Cunard White Star 
liner ** Queen Mary ”’ from John Brown’s Clydebank 
shipyard last week, the shipbuilding output for the 
Clyde was raised to the largest monthly total in post- 
war years. Last year’s September total was only 
66,612 tons, which is greatly exceeded by the 73,000- 
ton ‘‘ Queen Mary ” alone. The total output for the 
month is about 97,200 tons, but does not represent a 
new record, as the highest total still remains that of 
April, 1913, when the ‘* Aquitania ’ was launched. 
During the first three quarters of the year, seventy- 
seven vessels have been launched from Clyde ship- 
yards, giving an aggregate of 165,096 tons, which 
exceeds each annual output since 1931. Confident 
hopes are still entertained that Clydebank yards will 
secure the contract for the sister ship when it is placed, 
and these hopes, we are given to understand, have 
been strengthened by the fact that the new cruiser 
which John Brown are to build is not to be laid down 
on the berth that was recently occupied by the new 
Cunard White Star liner. 


The Winwick Railway Disaster. 


Avr about 9.10 on Friday evening last a London, 
Midland and Scottish Railway local train from Wigan 
to Earlstown stood on the down fast line at Winwick 
Junction waiting for the signal to be lowered for it 
to proceed on its journey to Earlstown. Whilst 
standing there it was run into in the rear by the 
5.20 p.m. express from Euston to Blackpool. As a 
consequence of the collision nine passengers and the 
guard of the local train were killed ; the latter was 
not in his van at the time. He had apparently alighted 
when he heard the express, but had not got clear. 
All the facts that contributed to the disaster were 
frankly related by the signalman concerned before the 
coroner on Tuesday morning last. It would appear 
that a little time before the collision a goods train 
arrived on the down slow line and was followed by a 
passenger train from Llandudno to Manchester, vid 








Earlstown on the down fast line. The former train 
had no concern in the accident, but for the latter the 
block and fixed signals were correctly operated, and 
it passed on its way. Meanwhile, the signalman was 
concerned with three up trains, the order of which 
worried him. There was also some telephonic con- 
versation to interrupt him. The local train had 
meanwhile been accepted from the signal-box in the 
rear—Winwick Quay—but the signals were not 
lowered for it. In due time the Blackpool express 
was offered to Winwick Junction, but when the men 
went to accept it, he found that a train was recorded 
as being in the section. The man’s mind had 
evidently been so preoccupied with the up trains 
that he had failed to dispose of the local, but did not 
recognise that fact. Thinking that the block indica- 
tion referred to the train from Llandudno, which, 
he thought he had failed to “clear,” he gave the 
train-out-of-section for it, accepted the express, and 
the collision followed. The coroner and his jury were 
satisfied with the man’s explanation and returned a 
verdict of ‘‘ Death by misadventure.’ Colonel Trench 
held the Ministry of Transport inquiry on Wednesday. 


The Late Sir Frederick Charles Allen. 


Many of our readers will learn with regret of the 
death on Thursday last in London of Sir Frederick 
Charles Allen, a deputy chairman and managing 
director of the P. and O. Line and the British India 
Line. Sir Frederick was seventy years of age, and 
his activities covered an unusually broad field. He 
made a study of labour problems, and it was largely 
owing to his efforts that such uniformly good relations 
has prevailed in recent years between employers and 
employed in the shipping industry. He conducted 
negotiations on several occasions when there were 
disputes between employers, seamen, and those 
employed in dock labour, and was fully engaged 
during, and in the settlement of, the General Strike. 
For over twenty-five years Sir Frederick represented 
and P. and O. Line in the Far East, and returned 
to England in 1910. In 1932 he was appointed joint 
deputy chairman and managing director of the P. 
and O. and British India Lines. For many years he 
was @ prominent member of the Port of London 
Authority and Lloyd’s Register of Shipping, and was 
President of the Chamber of Shipping in 1931. In 
1933 he was created a baronet in recognition of bis 
public services, and of the ability with which he 
composed differences and so prevented industrial 
stoppages. 


Extension of the Parkeston Quay. 


Last Monday, October Ist, there was officially 
opened by Admiral of the Fleet Sir Reginald Tyrwhitt 
the new Parkeston Quay extension at Harwich. It 
was in 1930 that the directors of the London and 
North-Eastern Railway Company decided that the 
then existing facilities at Parkeston Quay were likely 
within a short while to become inadequate to deal 
with the steadily increasing trade with the Continent, 
and expenditure on the construction of an extension 
at the western end of the quay was authorised. Work 
was begun on the new structure in 1931. The new 
quay, which has a length of 1120ft. and a width of 
146ft., is capable of accommodating at all states of 
the tide vessels drawing up to 20ft. of water. It is 
built of reinforced concrete supported upon reinforced 
concrete piles, and from its western end two concrete 
viaducts carry respectively a single line railway track 
for passenger trains and a double track for goods. 
Twelve electric cranes, three of 5 tons and nine of 
30 cwt. capacity, run on tracks on the quay, and 
there are three lines of railway track alongside. The 
complete area of the quay is about 6000 square yards 
and there has been built upon it a two-storeyed transit 
shed, 900ft. long and 63ft. wide. The greater part 
of the ground floor area is taken up by the offices 
necessary for handling the heavy passenger traffic, 
such as Customs offices, baggage examination spaces, 
booking office, &c., while the whole of the upper floor 
and part of the ground floor is laid out for the 
handling of goods. The building is so arranged that . 
the cranes can land goods traffic on the upper floor. 
The cost of the scheme, inclusive of the necessary 
dredging, has been nearly £500,000. 


Improving Trade. 


SPEAKING at the annual dinner given at the 
Mansion House to the bankers and merchants of 
the City of London, Mr. Neville Chamberlain, Chan- 
cellor of the Exchequer, spoke of the marked improve- 
ment in the state of trade. After outlining some 
of the figures, he said that, taken as a whole, the 
picture presented by them was distinctly encouraging. 
‘“To my mind,” he said, “‘ they point to this—that 
the improvement in trade has been carried farther 
than one might expect if one confined one’s attention 
to those figures which bulk most largely in the public 
mind—namely, the figures of unemployment. That 
is perhaps not to be wondered at because, after 
all, the figures of unemployment must be affected 
by the increase in the population, and they are 
affected also by the ever-increasing progress: in 
mechanisation, with the consequent displacement 
of labour, which is one of the most disconcerting 
aspects of modern industrial life.” 
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The Surface Condenser. 


No 
(Continued from page 


DownFLow : -THE ENGLISH ELECTRIC CONDENSER. 


A T first glance it might be expected that the 
41. theory of a surface condenser should be com- 
paratively simple, and in many ways it may be said 
that such first thoughts are correct. Specify the 
conditions and it is only necessary to apply some 
simple arithmetic to arrive at the surface area 
required, the quantity of cooling water, size of air 
pump, &c. But in the application of this arithmetic 
an assumption based almost entirely on practical 
experience has been made in that a certain empirical 
value for the rate of heat transmission K has been 
taken. This value will be very much lower than 
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SECTION A.A, 


Position Vacuum 
a 28-28 ins. of Hg. Direction of Rotation of 
b 28-20 » ” Turbine, Counter-clockwise 
c 28:23" Looking on Steam End. 
d 28-19" 
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‘FIG. 27—VACUUM AT ENTRY TO CONDENSER 


experiments upon single tubes might lead the designer 
to expect, and though it is not very difficult to 
suggest plausible reasons for its small value it is 
very much more of a problem to include these 
reasons in a worked-out theoretical explanation. 
The value of K is known to vary according to tem- 
perature tending to become higher at the higher 
temperatures; it is variable with the velocity of 
the water through the tubes, though according 
exactly to what law is not accurately known; it 
is affected by the dirt within the tubes, by the con- 
ditions on the steam side of the tubes, and, above 


Va. 
317, September 28th). 


between the turbine exhaust and the surface of the 
condensate a pronounced pressure drop. Since, in 
theory, the temperature of the condensate cannot 
exceed that corresponding to the pressure of the 
vapour immediately above it, the existence of a 
pressure drop results in an unnecessary loss of heat 
to the cooling water. 

For these reasons certain features have been 
found advantageous by almost every maker. The 
tubes in the bank to which the steam first has access 
are openly pitched to encourage penetration ; steam 
lanes devoid of tubes allow the steam to “ blow” 
directly on to the surface of the condensate, so that 
its temperature may be that corresponding to the 
vacuum,* and a large proportion of the cooling surface 
is baffled from the rest to act as an air cooler. But 
when this sure ground has been left behind each 
designer has his own views as to the best arrangement 
within the condenser shell. So complicated and 
interlinked, in fact, are the various factors influencing 
condenser design, that it is permissible to suggest 
that all modern designs are founded upon empiricism 
and upon experiments with actual plant in service 
rather than upon theories which accord closely 
with the results achieved. 

Few matters in condenser design have given rise 
to more conflicting views than has the study of 
pressure drop. It is obvious enough that a drop of 
pressure must exist as between the turbine exhaust 
and the air suction in order to promote the flow of 
vapour through the condenser. But as between the 
entry to the condenser and the surface of the con- 
densate there appears to exist a considerable differ- 
ence of opinion, some claiming that between these 
points no drop in pressure need exist ; others that 
there must be some drop, and others again that the 
condenser can be so designed as to give a negative 
pressure drop, i.e., a pressure rise. Sim, in his 
admirable book, “‘ Steam Condensing Plant,’’ states 
that a pressure drop is necessary to initiate the 
steam velocity at entry to the condenser, and goes 
so far as to calculate its dimensions by equating 
the kinetic energy of the moving steam to pressure 
energy. But any such simple calculation is open to 
grave suspicion if only because the conditions within 
@ condenser are so complicated. In any event, the 
energy represented by the velocity of the steam at 
entry to the condenser must be accounted for some- 
where in the heat balance. As the steam passes 
over the tubes, part of it is condensed, so that, 





all, it is affected by the tube plate arrangement. 
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FIG. 28—TUBE PLATE LAY- OUT FOR LARGE CONDENSER 


The application of any mathematical theory to the 
tube-plate lay-out is on the face of it impossible, 
and thus each condenser designer has developed a 
different arrangement of the tubes. 

Nor does the complication only end with the value 
to be adopted for the rate of heat transmission. 
The main business of a surface condenser is to remove 
heat from the steam. But for the best efficiency 
it should do so at constant temperature, i.e., the 
temperature of the condensate should be that of 
the steam at turbine exhaust. This consideration 


has its effect upon the tube-plate arrangement. 
For especially in a large condenser there may exist 










assuming other conditions unaltered, the volume 
of the remaining steam 
becomes less and less as the 
bottom of the condenser 
is approached. The area 
of the passages through 
which it has to pass pro- 
bably decreases at a propor- 
tionately much slower rate, 
so that it is to be expected 
that the velocity of the 
steam flow suffers a steady 
reduction between the top 
and bottom of the con- 
denser. If Bernouillis’ 
theorem is assumed to 
apply—and it is on this 
' theorem that Sim appears 
to have founded his caleu- 
lation—it would be natural 
under the circumstances 
to expect a recovery of 
pressure rather than a 
loss. Apart from any 
doubts there may be as 
to whether it is permis- 
sible to apply Bernouilli’s 
theorem and as a result 
of the known difficulty 
of causing a gas to 
““ compress itself ’’ in this 
manner even in a well- 
designed diffuser pipe at 
anything but a very low 
efficiency, any pressure 
recovery will be at least 
partially balanced by the 
energy absorbed in forc- 
ing the steam through the 
tube banks. Under the circumstances, however, 
it seems unwise to state categorically that a negative 
pressure drop cannot exist as between the entry to 
the condenser and the surface of the condensate. 
There must, however, be definitely a drop of pressure 
between the turbine exhaust and the air suction 
branch. 
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*In downflow condensers the Mirrlees-Delas-Ginabat is 
one of the few in which such steam lanes are not present, and, 
curiously enough, the claim for condensate temperatures in 
excess of those corresponding to the vacua at entry to the con- 


In this connection the English Electric Company, 
Ltd., of Rugby, has supplied some figures obtained 
from a medium-sized condenser some time ago. 
The tube-plate lay-out was similar to that described 
later in this article, but was not completely in accord. 
ance with the latest practice of the firm. A search 
tube was installed in the condenser steam space 
immediately below the tube nest and above the 
condensate. It was connected through a U tube 
water gauge with the top of the condenser. Readings 
obtained with this differential gauge gave the follow- 
ing positive pressure drops :— 





Taste VII. 

| Pressure | Temp. corresponding Temp. of 

Turbine load, | drop, | to mean vacuum at | condensate, 
kW. | inches of | top of condenser, deg. Fah. 

| water. | deg. Fah. 
Noload .. 3-0 82-15 86 s 
4000kW.. 7:3 90-3 86 
6000 kW... 12-1 95-7 91-5 
8000 kW.. 13-9 97-7 96 


It is figures like these that make the existence 
of condensate temperatures in excess of those corre- 
sponding to the vacua at entry to the condenser 
seem so inexplicable. For the only way in which 
such temperatures can be accounted for in a manner 
which accords with theory is to assume a recovery 
of pressure in the condenser, such that the pressure 
at the bottom corresponds to the condensate tempera- 
ture, while that at the top is lower by the amount 
necessary to give the steam its velocity. But the 
result of the test is to show that not only has no 
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Fic. 29—-TUBE PLATE LAY-OUT FOR SMALL 


CONDENSER 


recovery of pressure taken place, but that there 
has been a definite drop, while the condensate tem- 
perature has been maintained at a high level. Nor 
will the super-cooling phenomenon suggested by 
G. and J. Weir, Ltd., as an explanation meet the case 
under these circumstances. 

Another matter that helps to complicate the 
task of the turbine designer is the fact that the 
flow of steam is by no means uniform throughout a 
condenser. It is, in fact, far from being so even at 
entry, since the rotation of the turbine appears to 
have the effect of “throwing” the steam to one 
side. The inconsistency of the vacuum readings 
taken around the steam inlet to a condenser is well 
demonstrated by figures recently obtained by the 
English Electric Company, Ltd., and shown in the 
diagram, Fig. 27. The readings of vacuum there 
shown were taken by means of accurate mercury 
tubes. The direction of rotation of the turbine was 
counter-clockwise when seen from the steam end, 
and it will be observed that the steam entering the 
condenser has been, as it were, “‘ piled up” on one 
side. This uneven distribution of steam flow is 
liable to persist deep into the interior of the tube 
banks as individual tube heat transmission tests 
can show.{ Ina third test carried out by the same 
firm, quite large variations of pressure were found to 
exist as between the end and side of the condenser. 
The readings were obtained by the use of a differential 
water gauge, and amounted to 2in. of water at no 
turbine load, and 0-5in. when the turbine was 
generating 8000 kW. 

It will be seen from the foregoing that the design 
of the tube-plate lay-out of a condenser is of very 
considerable importance. For due allowance must 
be made for the eddying of the steam, its distribu- 


+t See page 276, September 21st. 

$ See Fig. 10, “ Devign of Surface Condensing Plant,” by 
H. L. Guy and E. V. Winstanley, “‘ Proceedings,” Institution 
of Mechanical Engineers, 1934. The tubes on the alternator 





denser is more firmly put forward for this condenser than 
perhaps for any other. 


side of the condenser all show higher values of the rate of trans- 
mission than those in corresponding positions on the other side. 
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tion, the reduction of pressure drop, &c. In the 
English Electric Company’s condensers the require- 
ments are met by locating the condenser shell excen- 
trically in relation to the tube plates and arranging 
the tubes in such a manner that definite lanes are 
formed for steam admission and air withdrawal. 
A typical tube-plate lay-out by this company is 
shown in Fig. 28. It is for a two-pass condenser, 
and an arrangement peculiar to this firm has been 
adopted. The division plate between the two passes 
of the cooling water is vertical instead of horizontal. 
Thus, the cooling water passes first through those 
tubes on the left of the centre line in the engraving, 
and subsequently through those on the right. The 
air-cooling compartment must, of course, be in the 
first pass of the cooling water, and is, therefore, on 
the left. Steam, it will be seen, is permitted to come 
initially in contact with the tubes around very 
nearly the whole periphery of the nests. Two small 
baffles C C are placed across the central steam lane 
to prevent the steam having free access to the 
condensate and the entry to the air cooler 
without passing over some of the tubes. The air- 
collecting spaces B B are arranged with the object 
that the “ pull” of the air pump shall be effective 
well up into the tube banks, so that the steam shall 
be drawn across the tubes in an inclined direction. 
Thus the steam flows only over a number of tubes 
which, though limited, is sufficient to bring about 
complete condensation, and in this way the pressure 
drop between the steam inlet and condensate outlet 
can be kept down to small proportions. Should 
any steam find its way into these air-collecting spaces, 
it must still pass over a few tubes before it arrives 
at the bottom of the condenser. Air lanes H, too, 
permit the “‘ draught ” of the air pump to be effective 
in removing the air, and thus help to prevent that 
air blanketing which is so destructive of a high rate 
of heat transmission. Except for baffle D over the 
air cooler, the only others are those indicated at E 
and F F, so placed as to prevent the steam short- 
circuiting the tubes. It may also be observed that 
the supporting stays G for the tube plates are arranged 
between the plates and the end covers. In this 
position the stays are in a condition of tension and 
need only be of comparatively small diameter. 
When it is required that a condenser shall be so 
arranged that one-half of the tubes may be cleaned 
while the rest are in operation, the tube-plate lay-out 
is modified to accommodate an air cooler on each 
side, and the cooling water flows first through the 
outer banks of each half and returns through the 
central banks. 

In condensers of smaller size there is a certain 
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FIG. 30—CONSTRUCTION OF CONDENSER 


amount of difficulty in carrying out the same prin- 
ciple. A tube-plate arrangement of a small three- 
flow condenser is shown in Fig. 29. Its surface 
for any particular condition is calculated on a value 
of the rate of heat transmission slightly lower than 
that adopted for larger plant. 

Normally, the practice of the firm is to expand the 
tubes into the tube plates at the water inlet end, 
securing thus a bell mouth which will reduce water 


ferrules and a metallic packing of two soft lead rings 
and a fibre ring. Where space does not permit tube 


withdrawal from either end, or the time necessary 
to change tubes is an important factor, screwed 
ferrules and metallic packing are used at both ends. 

A typical construction of a condenser shell by the 





Fic. 31—33,800 SQUARE 


English Electric Company is shown by the drawing 
reproduced in Fig. 30. It is of the welded steel plate 
type, and two complete rings or sections are bolted 
together in the vertical plane. Both external and 
internal ribs have been employed. The external 
ribs are in the vertical plane, and extend over the 











whole of the outside surface of the condenser, includ- 
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VIEW ON COVER SIDE. 


SHELL AND WATER Box 


ing the cylindrical portion. The internal stiffening 
is of a less usual nature. It consists of three tubes 
extending from end to end of the steam inlet branch 
and plate struts welded to the pipes in a plane normal 
to their axes. The steam inlet and tube-plate flanges 
are stiffened by means of small welded gussets. The 
inlet and outlet water box for this condenser is shown 
in the same drawing. This part is made of cast iron 








to resist corrosion by the water. It is of the divided 


eddies, and to fix them at the other end with screwed | type so arranged that the tubes in one half of the 


condenser may be cleaned while it is in operation. 
Water box doors by this firm are usually of cast 
iron provided with brackets or hinges for support when 
being removed. Large inspection doors are fitted. 
The tone engraving, Fig. 31, shows a large double- 
flow condenser from the water inlet and outlet end. 








FOOT CONDENSER FOR 30,000-KW_TURBINE 


The performance of some of the earliest condensers 
of this type to be made by the firm is shown by the 
test result figures given in the following table. 
They refer to two large condensers and one of medium 
size :— 

Tasue VIII. 





33,500 | 


Condenser surface, sq. ft. | 25,100 13,000 
Steam condensed, Ib. /hr. --| 195,753 | 159,647 | 125,200 
Vacuum at turbine exhaust, cor- | 

rected to 62 deg. Fah. and 3 

inchesofHg. .. .. .. ..| 28°625 | 28-378 29-02 
Temperature corresponding to 

vacuum, deg. Fah. oe (an) SOQ 94-1 78-25 
Circulating water : 

Inlet temp., deg. Fah. 75-05 80 - 25 56-8 

Outlet temp., deg. Fah. 85-075 | 88-44 70-81 

Quantity,* galls. per min. ..| 32,544 | 32,490 14,900 
Mean temp. difference (Grashof 

deg. Fah. 64:66 46.56 ss 7-675 | 9-15 13-24 
Rate of heat transmission K, 

B.Th.U./sq. ft./hr./deg. Fah. 

difference* Pods Ge 761 695 728 


* Based upon the assumption that the heat to be removed 
from each pound of steam to condense it is 1000 B.Th.U. 





Prior to the tests the condensers had been on 
commercial load for several months, and the only 
cleaning carried out was to “rod” the tubes and 
finally wash out with a hose pipe. The calculated 
rates of heat transmission are, therefore, ‘‘ com- 
mercial ’’ values, and the area of cooling surface 
utilised in the calculation includes that of the air- 
cooling chamber. It is interesting to see that, in spite 
of the wide variation in size and in the temperature 
of the cooling water available, the value of K is very 
much of the same order in all three condensers. If 
allowance were made for the true amounts of heat 
to be abstracted from the steam instead of the con- 
ventional B.Th.U. being employed, it would probably 
be found that the values of K would be even more 
closely identical, for, as a general rule, the steam at 
entry to the condenser is drier in small condensers 
than in large. 

(To be continued.) 








THERE are no coroners’ inquests in Scotland, and thus 
when there is loss of life in a railway accident the facts are 
only publicly known by the evidence given at the inquiry 
conducted by the Inspecting Officer of the Ministry of 
Transport. If, however, some of the testimony, as in the 
present Port Eglinton Junction collision, is given in private, 
the full story cannot be known until the Inspecting Officer’s 
report is issued, and that may be two or three months after 
the event. This remark gives us an opportunity to 
observe that the purpose of the Ministry of Transport 
inquiry is not to allocate the blame for the accident, but 
to determine the cause, in order that steps may, if neces- 
sary, be taken to avoid similar mishaps. As the proceed- 
ings are not of a judicial character the men are encouraged 
to speak with freedom, but as some evidence may incri- 
minate a man or a fellow-servant it is the practice of the 
Inspecting Officers to take such evidence in private, and, 
in that event, the report is not issued should criminal 
proceedings for negligence be possible. 
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New Cunard White Star Liner 
“Queen Mary.” 


No. II. 
(Concluded from page 316, September 28th). 


TN our article last. week we briefly recorded the 

naming of the ship by Her Majesty the Queen, 
and outlined the beginnings of the design, giving some 
technical particulars of the hull and propelling 
machinery, and a brief description of the proposed 
passenger accommodation. Before continuing our 
description of the main and auxiliary propelling 


The drag chains then came into operation, bringing 
the fully water-borne hull to rest in 75 seconds at 
a short distance from the ends of the launching ways. 

We have never witnessed a smoother or more 
successful launch, and the greatest credit is reflected 
by it on Sir Thomas Bell, Mr. D. McLean Skiffington 
(the shipbuilding director), Mr. 8S. J. Pigott (the 
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ViEwW SHOWING THE FOUR PROPELLERS 


machinery the occasion calls for a few words about 
what was in every way a memorable launch. 


THe Launcu. 


On Tuesday of last week some doubt was felt as to 
whether the then prevailing south-westerly gale 
would allow a safe launch to be made. Wednesday 
morning in Glasgow showed little improvement in the 
conditions, and in the early part of the morning there 
were strong winds with rain. Towards midday, 
however, the wind dropped, and the sun came out now 
and then, but rain fell steadily for some time before 
and during the ceremony. Excellent arrangements 
were made for viewing the launch, both in the 
builder’s Clydebank yard and in the adjacent Rothe- 
say Dock and Beardmore’s old Dalmuir Yard. The 
south bank of the river at Inchinnan and Renfrew 
was well provided with stands, and it is anticipated 
that in all about a quarter of a million people saw 
the great hull enter the water. The King and Queen, 
with the Prince of Wales and the Royal Party, 
arrived at Clydebank shortly before three o’clock, 
and, pausing on their way to the raised platform, 
received a loyal and enthusiastic welcome. After 
formal introductions had been made by Sir Iain 
Colquhoun of Luss, Lord Lieutenant of Dumbarton- 
shire, an address of welcome was read by Sir Percy 
Bates, chairman of Cunard White Star, Ltd. In his 
reply, His Majesty the King referred to the pleasure 
it gave him as a sailor to watch the launching of the 
ship and spoke of the recent advances made by man 
towards a further mastery of the sea. A souvenir 
casket of “Staybrite” steel and gold was then 
presented to the Queen, and Sir Thomas Bell asked 
her to name the ship. Taking a pair of golden 
scissors, the Queen first cut a cord which restrained 
@ magnum of Empire wine, which broke and splashed 
on the bows. Speaking in a clear voice, Her 
Majesty named the liner ‘“‘ Queen Mary,” and wished 
luck to all who may travel in her. Stepping forward, 
the Queen then pressed a button which electrically 
released the six triggers, and then pressing a second, 
energised the six hydraulic rams which imparted the 
initial impulse to the hull. Moving almost imper- 
ceptibly in the first few seconds—it had already moved 
l}in. to 2in.-since the blocks were set up in the 
morning—it quickly gathered momentum, leaving 
the standing ways in the very short time of 54 seconds, 
and with a graceful dip the bow took the water. 





engineering director), and Mr. J. M. MeNeill (the 
firm’s naval architect). 

In the table which follows we give some launching 
data, but we may perhaps be allowed to express the hope 
that at a leter date a full descriptive and scientific 
analysis of the launch will be given. It would form a 





The views also show the looped hawsers for the drag 
chains, of which there were eighteen on each side. It is 
worthy of note that several Clyde shipbuilders assisted 
John Brown and Co., Ltd., by lending chains and 
other launching material, for an event which was in 
every way a record in Great Britain. The three pairs 
of launching triggers were arranged, we noted, 
one forward, one about midships, and the other 
some 150ft. from the stern. They were simul- 
taneously operated by an electric relay, worked from 
the launching platform. A pleasing feature was the 
absence of a serious wave when the ship entered the 
water. Our engravings give some idea of the fine 
lines of the hull, which hold out a promise of 
high speed. We may also comment on the 
good design of rudder which has, we understand, 
excellent steering characteristics. 

Before leaving Clydebank several veteran workmen 
and foremen, who had taken a leading part in the con- 
struction of the ship and other famous liners and war- 
ships, were presented by Sir Thomas Bell to the King 
and the Royal Party. After the launch, a pleasant 
function took place in the mould loft, when Sir 
Percy Bates spoke of the close association of the 
owners and builders and their staffs, and the help 
which Sir Thomas Bell had given him during the 
difficult years when work was suspended. 


Some LauncHING Data. 


Length of ship .. 1018ft. 


Length of launching cradle 5 850ft. 
Launching weight of hull, about 40,000 tons 
Number of launching ways Two 
Width ofeach way .. .. 10ft. 6in. 
Depth of sliding ways lft. 
Number of dragchains .. .. .. 32 
Draught of ship water-borne, about 14ft. 6in. 


MaINn PROPELLING MACHINERY. 


Continuing our description of the main propelling 
machinery, it may be stated that as the design deve- 
loped it was found that to supply the propelling 
machinery with the necessary amount of steam to 
develop the power required an installation of twenty- 
four water-tube boilers would require to be fitted. 
These boilers are of the Yarrow type, with super- 
heaters and large air pre-heaters, the working pressure 
being 400 lb. per square inch and the steam tempera- 
ture being 700 deg. Fah. They will supply steam to 
four sets of Parsons type quadruple-expansion single 
reduction geared turbines. The arrangement of the 
machinery and boilers in the ship was influenced to 
@ great extent by the requirements of the hull water- 
tight sub-division. The four main engines are con- 
tained in two engine-rooms, the forward room con- 
taining two turbine sets which drive the two outer 
screws, the aft room the turbines which drive the 
inner screws. The boilers are to be grouped in four 
boiler rooms, and we assume that an athwartship 
arrangement will be adopted. They are of the side- 
fired type and were built by John Brown and Co., 
Ltd., to designs and working drawings supplied by 
Yarrow and Co., Ltd. The admission of feed into the 
boilers will be controlled by Mumford regulators, 
two sets being fitted to each. Mumford auto- 
matic oil fuel control gear and low-level water 
alarms are also to be fitted. The safety valve will 
be of the Cockburn MacNicoll high-lift pattern. A 
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VIEW SHOWING THE FORM 


valuable contribution to the “ Proceedings ”’ of the 
Institution of Naval Architects. 

The engravings we reproduce on pages 328 and 336, 
together with those herewith, show clearly the 
appearance of the ship stripped for launching, and 
her bow and stern. The view on page 336 
indicates the large fore poppet structure, which was 
braced with cross girders and secured to the hull. 
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water softening plant will deal with all fresh water. 

The closed stokehold system has been adopted 
in preference to forced draught, the air being 
forced into the boiler rooms and flowing thence 
through the air preheaters to the furnaces, an 
arrangement which, besides eliminating compli- 
cated and cumbersome air ducts in the boiler 
rooms, has facilitated an efficient arrangement of 
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steam mains and other pipes. The control of the air 
supply has also been simplified, thereby giving better 
combustion conditions, with consequential economies 
in oil fuel consumption. By the circulation of such 
large quantities of air through the boiler rooms the 
working conditions of the staff will be more pleasant, 
the rooms being cool even in the hottest weather, 
whilst the surrounding parts of the structure will be 
kept cooler, thereby adding to the comfort of the 
passengers. The electrically driven fan units, sixteen 
in number, supplying the air for combustion purposes 
to the boilers, are being supplied by James Howden 
and Co., Ltd., of Glasgow, and vary from 60in. to 
6G6in. in diameter. 
The boilers are-equipped for oil fuel burning, the 
oil burning installation being provided by the 
Wallsend Slipway and Engineering Company, Ltd. 
The waste gases from the furnaces will be ejected 
through three funnels at a height sufficient to direct 
the smoke well clear of the ship, the heights of the 
three funnels varying in length to allow of this. 
Smoke observation windows and CO, indicators will 
be fitted in order to enable the combustion con- 
ditions to be regulated to give the highest efficiency. 

Each of the four propelling machinery units, which 
can be operated mdependently, consists of four 
turbines, an H.P., Ist I.P., 2nd I.P., and L.P. turbine 
and a condenser, grouped around a main gear wheel, 
each turbime driving a separate pinion, which 
engages with the main gear wheel coupled to the 
forward end of the propeller shafting. The turbine 
revolutions will be reduced to the propeller speed, 
about 180 r.p.m., by means of a single reduction 
double helical gearing with teeth of the involute 
design. Great care was taken in order to arrive at 
accuracy in the hobbing of the gear wheel and pinion 
teeth so as to eliminate noise and vibration when 
working. The main turbines are equipped with 
Aspinall’s patented turbine governor and with an elec- 
trical device designed by the builders, which indicates 
the fore-and-aft position of the rotor and prevents 
possible lack of alignment. Each set of machinery 
can be used for manceuvring purposes, ample power 
being allowed for astern working, astern turbines 
being incorporated in each of the 2nd I.P. and L.P. 
turbine casings. The main condensers are of the 
latest Weir regenerative type with well bases and are 
equipped with Weir extraction pumps and air 
ejectors working on the closed feed system. The con- 
densers are of the double-flow type and are fitted with 
I.C.I. cupro-nickel tubes. 

All the main propelling machinery and boilers have 
been constructed by John Brown and Co., Ltd., 
under the supervision of Mr. 8. J. Pigott, the engi- 
neering director, and are nearly ready for erection in 
the ship. The principal castings and forgings were 
supplied by Thomas Firth and John Brown, Ltd., 
the Darlington Forge Company, Ltd., and Harland 
and Wolff, Ltd., of Govan Foundry, Glasgow. The 
turbine blading was supplied by C. A. Parsons and 
Co., Ltd., of Heaton, Newcastle-upon-Tyne. 

The feed pumping and heating system for the main 
boilers was designed by the builders in collaboration 
with G. and J. Weir, Ltd., Cathcart, who provided the 
necessary feed pumps and feed heaters, &c. Three- 
stage feed heating is to be employed, the heating steam 
being bled from the H.P., Ist I.P., and 2nd I.P. 
turbines, and augmented by the exhaust from the 
turbo-feed pumps. Other pumps will be supplied by 
Drysdale and Co., Ltd., and Stothert and Pitt, Ltd., 
and Clarke, Chapman and Co., Ltd. 


AUXILIARIES. 


All the auxiliary machinery, with the exception of 
the turbo-driven feed pumps, in connection with the 
propelling machinery, is to be electrically driven, the 
distribution of electric power being by the ring main 
system. The electrical power will be provided by 
four 1300-kW single geared turbo-driven 220-volt 
D.C. generators, supplied by the British Thomson- 
Houston Company, Ltd., Rugby, situated in a power 
station solely for the use of the propelling machinery. 

The oil fuel will be carried in side bunkers in the 
wake of the boiler rooms, the capacity of which will 
be about 6300 tons. The air and overflow pipe system 
is so designed that the escape of oil fuel vapour with 
its distinctive odour will be obviated in any part of 
the ship or accommodation. Six filling stations are 
arranged at convenient positions, which will allow of 
the vessel being fuelled in eight hours, no manual 
labour being required, except for coupling up the 
hoses. It will be possible to carry out the whole 
operation of bunkering without interfering in any 
way with the storing of the ship or the embarkation of 
passengers. 

Brief reference may be made to other auxiliary 
machinery, which includes deck appliances, such as 
electric capstans and warping winches, which are 
heing supplied by Napier Bros., of Glasgow, and 
Clarke, Chapman and Co., Ltd., of Gateshead. A 
very complete sanitary equipment has been devised 
by Shanks and Co., Ltd., of Barrhead, and Drysdale 
and Co., Ltd., of Yoker. It comprises storage 
tanks and vertical-spindle pumps of the unchokeable 
pattern. All waste will be conveyed by gravity 
to these tanks, where it will be withdrawn by 
the pumps and discharged overboard below the 


tire detection and CO, extinguishing plant for all non- 
accessible spaces. 
the principal decks will be protected by high-pressure 
fire mains operating in conjunction with an approved 
form of sprinkler system. 

The boat handling gear is of the latest automatic 
type, designed and supplied by Samuel Taylor and 
Sons, Brierley Hill, Staffordshire, which firm-—see 
Tue ENGINEER of September 14th—also supplied the 
anchors and cables. 

Although the new liner is not a cargo carrier in a 
strict sense, considerable refrigerated produce must 
be carried, and a complete refrigerating equipment is 
therefore provided. 

THE REFRIGERATING INSTALLATION. 

The refrigerating plant, which has been designed 
and built by J. and E. Hall, Ltd., of Dartford, is 
intended for dealing with a large set of insulated 
provision chambers situated on ‘‘E” deck at the 
port side of the engine hatch and on “G” deck 
immediately aft of the main engine-room, the total 
capacity being about 43,000 cubic feet inside the 
insulation. There will be also numerous cold cup- 
boards and water coolers cooled by brine circulation 
from the refrigerating plant. 

The refrigerating machinery will be placed on the 

tank top, immediately abaft the main engine-room, 
between the two centre propeller shafts. It comprises 
two vertical CO, machines, each having a pair of 
compressors mounted on a totally enclosed frame, 
with forced lubrication to all the bearings. Each 
machine is driven by a 64 B.H.P. variable-speed 
electrie motor coupled directly to its crank shaft. 
A negative booster set will also be provided, so as to 
give a large reduction of speed when required. There 
are to be two nests of CO, condenser coils of copper 
tube, each contained in a separate circular cast iron 
casing; also two nests of CO, evaporator coils of 
steel tube, each in a separate steel casing. 
For circulating sea water through the CO, con- 
densers, there will be one Drysdale vertical centri- 
fugal pump coupled to a variable speed 6 B.H.P. 
motor, while for brine circulation there will be two 
vertical duplex reciprocating pumps, each driven 
through worm reduction gearing by an 8 B.H.P. 
variable-speed motor. The motors for driving the 
machines and pumps are of the enclosed ventilated 
drip-proof type, by Laurence Scott and Electro- 
motors, Ltd., each complete with drum type con- 
trollers. These, like many other motors, are equipped 
with Ransome and Marles bearings. 


The cabins and public rooms on 


large number of separate compartments for meat, 
fish, fruit, vegetables, wines, beer, &c. For cooling 
these rooms and the cupboards, there is to be a com- 
plete set of electrically welded galvanised brine grid 
pipes. An outfit of electrical distance thermometers 
provided with suitable indicator will enable the tem- 
perature in the various cold rooms to be read in the 
refrigerating machine room. 
THe ELECTRICAL INSTALLATION. 

In our first article we outlined the arrangement 
of the two auxiliary generating installations and the 
emergency sets. The hotel services power station, 
with its three turbo-generators, will be situated in a 
separate compartment between Nos. 2 and 3 boiler- 
rooms. The generators will take steam from three 
Scotch boilers situated in No. 1 boiler-room, the 
pressure being 250 Ib. per square inch, 220 deg. 
Fah. of superheat. This power station will be so 
completely independent that no proevision is made for 
supplying steam from the main boilers. 

The power station for the main machinery installa- 
tion will be situated between boiler-rooms 4 and. 5, 
and will contain four turbo-generators generally 
similar in design to the hotel services generators. 
The steam for the turbines will be taken from the 
high-pressure steam mains supplied by the main 
boilers. The main switchboard, approximately 40ft. 
long, will be placed in the same compartment over the 
generators, generally similar to the forward power 
station. An entirely separate ring main is to be 
arranged on * F” deck for the distribution of the 
current from this station. It will be fed at two 
points, one port and one starboard, and auxiliary 
switchboards will be fitted port and starboard in 
each water-tight compartment for the distribution 
of current to the pumps, &c., in the respective spaces. 
The system of control and distribution of the electric 
power has been designed to be as nearly infallible 
as possible. Every precaution has been taken to 
ensure a continuous supply of current under the most 
abnormal conditions. 

In accordance with the requirements of the Boaril 
of Trade, an emergency electric generating plant is 
to be installed in a compartment on ‘‘C” deck, 
remote from the main power stations. The plant 
will comprise two Parsons’ B.T.H. paraffin engine 
driven sets, each of 75 kW capacity, provided with 
all the necessary equipment for quick starting and 
continuous running. It will be possible to start these 
generators and switch them on to the emergency 
lighting system in less than five minuts of the main 





The insulated chambers will be subdivided into a 


generators stopping. 
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THE LOWER YireLp Pornt IN MILD STEEL. 


O* Wednesday, September 12th, Professor B. P. 
Haigh presented a paper in which he recom- 
mended the measurement, specification, and appli- 
cation in design of the lower yield point in mild steel. 
He pointed to the general belief that considerable 
reductions in the weights of plates and rolled sections 
used in mild steel structures might be justified by 
accumulated advances in constructional technique, 
and particularly by the more general adoption of 
welding in lieu of riveting. As a means to that end, 
affording a more reliable basis for the estimation of 
the actual strength of structures, he recommended the 
more general use of the so-called “‘ lower ” yield point 
in lieu of the ultimate tensile strength, which so far, 
he said, was employed more commonly than any other 
property of steel in calculating factors of safety in 
structures. 

The author described some tests, and made refer- 
ence to others, to show how the lower yicld point was 
readily measured in mild steel, after plastic strain 
had commenced under a load that might be consider- 
ably greater. He emphasised that the lower yield 
point value was more consistently reliable than the 
higher value more commonly quoted. 

The utilitarian, but none the less scientific, principle 
that prompted the measurement of the lower yield 
point in mild steel was explained by the aid of a 
diagram, in which a number of contrasts were illus- 
trated by means of hypothetical load-elongation 
diagrams, corresponding to tests carried out by 
different current methods on pieces cut from the same 
sample of mild steel. Five graphs shown were 
regarded as results obtained by five different groups of 
individuals trained in different ways. Group I, 
using a sensitive extensometer with due care, but in a 
machine that tended to bend the test piece slightly, 
might report a very low limit of proportionality, 
followed by the yield point. Group II, using a similar 
extensometer in @ machine that pulled straight, and 
a test piece formed with sharp shoulders or heavily 
marked with centre punch, would probably report a 





water line. We may refer also to the very complete 
fire protection equipment, which includes a thorough 
sub-division by fireproof bulkheads and Lux-Rich 


somewhat higher limit of proportionality, followed by 
the same yield point as Group I. Group III, from a 
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a higher value, followed by the familiar ‘* drop of the 
beam,” but would not measure either limit of pro- 
portionality or lower yield point. Group IV, using 
an extensometer on a test piece of fair shape without 
unduly severe centre punch marks, usually found 
that the limit of proportionality and yield point were 
both higher than the values commonly reported ; and 
Group V, exercising great care, would find that the 
limit of proportionality and yield point occurred 
simultaneously at a stress that was frequently quite 
as high as, or even higher than, the ultimate tensile 
strength of the mild steel. 

Thus the values of the limit of proportionality 
reported by observers using different current methods 
might vary as widely asin a 3to l ratio; andeven the 
yield points might vary as widely as in a 3 to 2 ratio, 
although such wide ranges were unusual, requiring 
great care for the determination of the higher and 
more reliable values. These divergencies were in no 
wise due to variations in the quality of the steel ; and 
all five groups of individuals, if they measured the 
lower yield point, would report the same value. 

The draft specification recommended in the paper 
was as follows :— 

‘* After yield has commenced in a tensile test on 

a standard piece (comprising a portion that is 
tolerably uniform in section), and before it has 
spread along the whole of the portion of uniform 
section, the load shall be readjusted in value {being 
reduced if necessary) so that yield can be seen to be 
spreading gradually along the uniform portion 
while the machine continues to elongate the piece 
slowly (at a rate not exceeding 1 per cent. per 
minute). The stress value deduced by dividing the 
readjusted load by the initial cross sectional area 
of the uniform portion of the test piece shall he 
known as the lower yield point.” 


The use of this specification, said the author, 
involved little delay in testing, and no additional 
apparatus beyond that used in current practice. If 
the testing machine were of the hydraulic type that 
indicated the load on @ pressure gauge, one had to 
read the value at which the index stood steadily for 
a period after indicating the ordinary yield point ; 





works proving house, would report the yield point at 
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lever, one had to run back the load after the piece 
started to yield, and re-balance the load while the 
piece extended slowly and yield was seen running up 
the length of the test piece. In either case the reading 
could be taken expeditiously after very little practice ; 
and, if desired, the rest of the test could be speeded 
up after the reading had been taken. 

The author’s suggestion was that the above specifi- 
cation should be standardised for use by those who 
might desire to use it, although it should not at present 
be substituted for the current specification of the 
higher yield point. 


DISCUSSION. 


Professor R. V. Southwell, F.R.S., agreed that, 
from the scientific standpoint, the lower yield point 
would appear to be a more constant, a more physical, 
property of the material than the other quantities 
usually adopted and embodied in specifications. 
Professor Haigh had seemed hesitant as to whether 
the lower yield point was in fact a physical constant 
of the material, but his recommendation with regard 
to its use was supported by recent work of the 
physicists. It seemed that the stress-strain diagram 
was broken,.and if that were so it was time we broke 
away from the presentation, given by so many books, 
of a continuous diagram. He mentioned a method of 
test, involving the addition of a spring balance to the 
testing machine, whereby a broken diagram could be 
obtained, and which impressed upon students the 
significance of the lower yield stress. 

Professor W. Blackadder asked if practical design- 
ing engineers wished to go very fully into these 
differences of 1 or 2 tons per square inch that were 
obtained in consequence of rapid loading. 

Professor A. R. Fulton pointed out that the rate of 
loading in Professor Haigh’s work was slow, and he 
asked if a time limit could be suggested. The rate of 
loading and the time during which the load was 
applied had an important bearing on the lower yield 
point. 

Mr. 8. V. Goodall (Royal Corps of Naval Con- 
structors) asked if the measuring of the lower yield 
point was merely a laboratory test or a test-house 
test, 7.e., whether one could measure the lower yield 
point as easily as the upper yield point ; if the former 
were the more difficult, and if one insisted on specify- 
ing it, one would have to pay a higher price for the 
steel. Professor Haigh had at least succeeded in 
shattering any belief there might have been in the 
value of the higher yield point as an indication of the 
capacity of a material to withstand the stresses 
intended to be imposed upon it. But Mr. Goodall 
was not yet a convert to the adoption of the lower 
yield point, and still felt that the elastic limit test 
was more practical than that of ascertaining the lower 
yield point ; but the Admiralty had to pay a higher 
price for steel in respect of which the so-called elastic 
limit test was specified. If it could be shown that the 
adoption of the latter specification would result in 
reducing the price of steel, of course, that would help. 

Professor Haigh replied to the discussion. He said 
that for the great majority of practical applications 
he believed the very high yield point results were of 
no practical interest, for they could be obtained only 
by taking extraordinary precautions. The value of 
proving house tests depended in no small measure 
upon how carefully or carelessly the tests were made. 
If one wished to facilitate the work of the steel works 
and obtain cheap steel, one should specify that for 
the test the piece should be milled as usual, but with a 
smaller cutter, so that it had a good neck ; that would 
prevent any considerable rise above the lower yield 
point. As to rate of testing, he preferred that it should 
be a little slower than usual, but it could be more 
rapid if one desired. He used fairly long test pieces ; 
the first part of the test was at a slow rate, but after 
a time he changed the rate of loading. There was 
about 10 per cent. range of variation. Finally, he 
emphasised that his recommendation related only to 
mild steel, and not to high-tensile heat-treated steels. 
Moreover, the. phenomena he had mentioned dis- 
appeared if mild steel itself were warmed to a tem- 
perature higher than about 250 deg. Cent. 


AERIAL CABLEWAYS. 


Mr. R. T. Medd, of John M. Henderson and Co., 
Ltd., Aberdeen, presented a paper in which he gave 
particulars of various installations of aerial cableways 
used for constructional work in various parts of the 
world. He first drew a distinction between ropeways 
and cableways, the former being an aerial conveyor 
which transported loads, but did not hoist or lower 
them, and the latter being a machine for handling 
loads on a cable or rope, with rate motions for 
hoisting and travelling. Thus, he said, a cableway 
was @ crane, 

After some brief historical references, in which he 
said that the first cableways appeared to have been 
used about sixty-five years ago in slate quarries in the 
United States, and that Mr. John Fyfe, of Kemnay 
Quarries, Aberdeenshire, was the first to make and 
use them in this country, the author said that with 
the general introduction and use of wire ropes and the 
growth of confidence in them, the design and applica- 
tion of cableways had developed rapidly, and for 
forty-five years they had been reliable, efficient, and 
economical machines, the use of which, however, in 


of special purposes smaller than the range to which 
they were applicable. 

Discussing some general considerations on the 
carrying of loads on cables, he said that in cableway 
practice the sag was between 3 and 6 per cent. of the 
span. In the conditions obtaining in practice, i.e., 
with a 4 or 5 per cent. sag under full load, the extensi- 
bility of the cable had an appreciable effect and the 
stretch had to be taken into account seriously. To 
illustrate the effect of stretch, he considered the case 
of a 5-ton load (say, 6 tons with trolley or load- 
carriage) on a span of 1000ft., and assumed a sag of 
4 per cent., i.e., 40ft., with the load at the centre of 
the span and no stretch in the cable. The latter 
would have a diameter of about 1-85in., about 140 
tons actual breaking strength, and would weigh about 
3% tons. The tension in the cable would be about 
49 tons, and under this tension would stretch about 
23ft. At the sag chosen the rate of variation of sag 
with length was 6ft. of sag for lft. of stretch, so that 
if the conditions remained constant the 2}ft. stretch 
would incyease the sag by L5ft., i.c., to 55ft. Over this 
range the rate of change would vary, of course. The 
effect of stretch tended to safety, because if the cable- 
way were designed for a certain load and sag, when an 
overload was applied the sag increased, owing to the 
stretch of the cable and the greater straightening of 
the cable. For these reasons, and because on long 
spans a considerable proportion of the stress in the 
cable was due to the weight on the cable itself, the 
real factor of safety was very much greater than the 
apparent factor. 

The upper limit to the span of cableways was 
determined by the tensile strength of the wire of the 
carrying cable, the permissible percentage of sag to 
span, the load, practical considerations of expediency, 
and by other secondary considerations. One of these 
was visibility and accuracy of control of the move- 
ments of the load from a distance. Recently a cable- 
way of 1400ft. span had been made for erecting a large 
span arch bridge in Africa, and loud-speaking tele- 
phones were installed to enable an observer and sling- 
man, travelling in a cage attached to the hoisting 
block, to communicate with the operator of the wind- 
ing gear, which was on the bank of the river. 

Modern cableways might have hoisting speeds up 
to 400ft. per minute and travelling speeds up to 1800ft. 
per minute. Loads could be lowered on a cableway 
with safety at greater speeds than on a crane, because 
when the brake was applied there was no shock on 
the mechanical parts or structures, since it was taken 
up by the deformation of the catenary of the main 
cable and by the elasticity of the cable and ropes. 


SHEAR STRESS DISTRIBUTION IN REINFORCED 


ConcRETE BEAMS. 


Dr. R. H. Evans and Mr. J. Thomlinson presented 
a paper on “ Shear Stress Distribution in Reinforced 
Concrete Beams.” Strains, the paper says, have been 
measured in three directions, namely, horizontally, 
vertically and at 45 deg., with extensometers having 
gauge lengths of lin. and 2in. The complete system 
of strain and stress for the point at which the three 
gauge lines intersect may be therefore determined. 
The results on both plain and reinforced concrete 
beams, loaded at two points, show that concentrated 
loads have considerable influence on the distribution 
of horizontal stresses and shear stresses. The neutral 
axis is highest under the loading point and lowest 
between the loading and reaction points. It is 
pointed out that the fall in the neutral axis is due to 
the horizontal component of the radial stress produced 
at the loading and reaction points and the rise, under 
the loading points is the result of the additional 
horizontal tensile stress required if the vertical or 
cross stress is to be zero at the bottom face of the 
beam. In balancing the moment of resistance against 
the external bending moment, it is found that the 
modulus of elasticity for the concrete in tension has 
to be less than that for concrete in compression before 
@ satisfactory balance is obtained. The experiments 
show that the shear stress is a maximum not at the 
neutral axis, but at some point between the axis and 
the loading point, this being the result of the shear 
stress component produced by the radial stresses. 
With a concrete beam uncracked the maximum shear 
stress occurs near the loading point, and is sensibly 
equal to that calculated. When diagonal cracks have 
appeared the shear stress in that portion of the 
concrete above the crack is often considerably greater 
than that calculated, the increase depending upon 
the orientation of the cracks. 

The stresses induced in vertical web reinforcement 
of concrete beams at low loads are compressive in 
the upper portions of the beam and tensile in the lower 
portions. They imcrease very rapidly, with the 
appearance of diagonal cracks, the stress in the 
stirrup being not uniform, but a maximum at the 
crack. The maximum stress is, however, still less 
than that estimated by the usual methods, being 
seldom above 75 per cent. of that calculated. With 
bent-up bars to resist shear force, the observed stresses 
are always tensile, and agree satisfactorily with the 
calculated stresses when the beam is uncracked, but 
are appreciably less than the estimated stresses when 
the beam has diagonal cracks. It is suggested that 
this is partly due to the shear carried by the longi- 
tudinal reinforcement, and that the concrete carries 
more shear than is usually assumed. In the truss 





this country had been confined generally to a number 








acts in lieu of compression members, but concrete 

that can act in compression must be also capable of 

acting in shear. 
There was no 


time for the discussion of this 


paper. 
Report ON EartTH PRESSURE. 


Owing to serious illness, Professor C. F. Jenkin, 
F.R.S., has been obliged to abandon the work he 
was doing on earth pressure problems at the Building 
Research Station, and the Committee on Earth Pres- 
sures, in its ninth interim report, recorded its very 
high appreciation of the value and importance of 
his work, a summary of which was contained in the 
report. : 

The Committee has also before it a report from the 
research station, written by Mr. D. B. Smith, being 
an account of his collaboration with Professor Jenkin 
in experiments on kaolin, carried out at the research 
station since 1932. This work is not complete, but 
the Committee expresses the hope that it will be pub- 
lished. It is stated that although, if Professor Jenkin 
had been able to continue his work, he would doubt- 
less have made some further experiments on these 
lines, he had expressed the view that this particular 
field of investigation would not yield much further 
result. 

In order to keep in touch with the work on earth 
pressures, the Committee has been reappointed. 

The contribution by Professor Jenkin summarised 
his work on the theory of the mechanics of granular 
material. He stated that the two physical properties 
of granular material on which their remarkable mecha- 
nical properties mainly depended were their com- 
pactability and dilatancy. Now that the finest ground 
sand and the much finer China clay had been proved 
to exhibit those two properties, he had no longer any 
doubt that cements, plasters, mortars, and concretes 
would all be found to exhibit the characteristic 
properties of granular materials. 

It would be difficult, he concluded, to name any 
fundamental research that had such a close connec- 
tion with buildings and roads as the investigation 
of the mechanics of granular material, and he hoped 
that the work might be completed at the Building 
Research Station. 

It was stated by Mr. J. 8. Wilson that a full account 
of Professor Jenkins’ work had been written, and it 
was hoped that it would be published later. In that 
work Professor Jenkin had tried to arrive at a really 
scientific basis for the resistance of earth and the pres- 
sure exerted by it. 


RESEARCHES IN Impact TESTING. 


A paper was presented by Mr. H. Hallam and 
Professor R. V. Southwell, F.R.S., of Oxford, deserib- 
ing a machine for impact testing. In 1932, at the 
York meeting of the Association, one of the authors 
described informally some investigations concerning 
the impact testing of materials, in which a new type 
of machine was employed, and a new method was 
used for applying the impulsive loading. 

That work resulted in (1) the development of a 
new type of testing machine, designed to prevent any 
loss to ‘‘ earth” of the energy which was possessed 
by the striker before it impinged on the specimen. 
Both striker and “‘ anvil” (i.e., the member which 
supported the specimen) were slung like a ballistic 
pendulum so that their initial and residual energies 
could be measured. Hence (by difference) one could 
deduce an estimate of the work absorbed in fracture, 
in which the error due to “ missing quantities ” 
might be expected to be small. (2) A new method of 
applying the impulsive load, whereby the notched 
section of the specimen was subjected to bending 
moment unaccompanied by shear. The new specimen 
was much cheaper to manufacture than any type 
which had been employed hitherto, since it could be 
machined at one setting in the lathe. Ordinary pre- 
cision was sufficient, since it had been shown that the 
energy of fracture was not sensitive to those factors 
which could vary on account of errors of workmanship 
or of inaccurate setting in the test. 

Amongst other matters, an account was given of 
recent experiments which showed that notch brittle- 
ness could be detected by static tests in bending, 
although in a tensile test the faulty material behaved 
like sound material, whether the specimen was of the 
ordinary type or notched. It was commonly accepted, 
said the authors, that a static tensile test would not 
serve to detect notch brittleness, and that view they 
had confirmed by tensile tests, both on notched and 
unnotched specimens, but they found, on the other 
hand, that a static test in* bending, using their 
standard notched specimen and four-point loading, 
served as well as the impact test to discriminate 
between good and bad heat treatment. The static 
bending test was for practical purposes inferior to an 
impact test, owing to the labour involved in an 
analysis of the observations. But they suggested 
that the importance of their results lay in the fact 
that in that test they had found a type of static 
loading under which notch-brittle material gave a 
relatively poor result. Being confronted by a static 
test in which the improperly heat-treated material 
failed as badly as it failed in impact, the conclusion 
seemed inevitable that data from an ordinary tensile 
test (yield point maximum stress and elongation), 
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If that view was correct, the impact test would appear 
to have gained additional importance. 
A series of papers was read at the joint meeting of 
Sections A and G on Thursday, September 7th, and we 
give brief accounts of some of them below. 
Mr. B. Lloyd-Evans and Mr. 8. 8. Watts discussed 
the problem of flame temperatures in a petrol engine. 
FLAME TEMPERATURES IN PETROL ENGINES. 

It has been recognised for many years that the 
calculated maximum explosion pressure in an internal 
combustion engine is far greater than the measured 
pressure. The basis of the calculation is that both 
pressure and temperature rise instantaneously when 
the piston is in its uppermost position, termed the 
top dead centre. A study of the pressure-volume 
changes made with the newest types of instrument 
shows, however, that the pressure does not rise 
suddenly to a peak at that point. In discussing this 
apparent loss or suppression of pressure, even as long 
ago as 1882, Dugald Clerk suggested that part of the 
charge was not burned at top dead centre, but that 
combustion continued to some extent down the work- 
ing stroke. More recently David has expressed the 
opinion that in a gas engine only some 70 per cent. of 
the heat of combustion has been developed up to the 
point of maximum pressure. From this it might be 
judged that. a considerable amount of unburned 
charge would exist in the exhaust gases from a high- 
speed engine. That this is not the case is probably 
accounted for by the increased turbulence in the 
faster-running machine, which speeds up the rate of 
travel of the flame front. In fact, it has been shown 
for an aerotype of petrol engine that at between 800 
and 1500 r.p.m. the speed of flame travel across the 
cylinder head is nearly proportional to the engine 
speed and hence to the turbulence. 

The present authors have attacked the problem 
from the point of view of the temperatures produced, 
this having been made possible by the recent develop- 
ment of the reversal of the spectral line system by 
Messrs. E. Griffiths and T. H. Awbery, who have 
applied it to study the flame temperatures in an 
explosion vessel during the combustion of CO and air. 
The principle involved consists essentially in obtain- 
ing a luminous source at the same temperature as the 
flame under test and then measuring the temperature 
of the source with a pyrometer. A special engine 
head was designed to carry two quartz windows so 
that the beam from the source, actually an arc, could 
pass through the cylinder head, readings being taken 
at definite positions of the engine crank, controlled by 
using a stroboscopic disc. On the way to the engine 
the intensity of this arc was limited by a pair of 
adjustable neutral wedges. A trace of sodium was 
put into the petrol in the form of sodium ethylate 
and the emerging beam focussed in the slit of the 
spectroscope. The position of the wedges was then 
adjusted until the reversed sodium line just merged 
into the background of the continuous spectrum due 
to the arc. The apparent temperature of the arc as 
controlled by the wedges was then found by means of 
a pyrometer of the disappearing filament type. Tests 
were made on a number of different petrols, variations 
being made on the spark advance, engine speed, air; 
petrol mixture strength, and weight of charge 
(throttle opening). 

In considering these results it must be borne in 
mind that they may only apply to the particular 
engine, which was rather small, having a bore of 3in. 
and a stroke of 44in.; also that the temperatures 
measured were the maximum values at one particular 
part of the cylinder head. In general, however, the 
tests showed that the temperature at the point con- 
sidered bore little relation to the pressure, this result 
being almost independent of the brand of petrol used. 
The maximum temperature on any given temperature / 
crank angle curve was of the order of 2100 deg. Cent. 
and lasted over a much longer period of time or crank 
angle than did the maximum pressure. It was also 
seen that combustion as denoted by tongues of flame 
lasted down to crank angle positions of 70 deg. to 
90 deg. after top dead centre. As, however, the 
extinction of flame is not necessarily a criterion of the 
end of combustion, curves of P V/T were plotted 
against crank angle, and had T been the average 
temperature in the cylinder at the moment con- 
sidered, then P V/T should have been constant. This 
was far from the case, however, and in view of the 
turbulence in the cylinder it could only be concluded 
that combustion was still proceeding. 


Preriopic HARDNESS. 


Mr. E. G. Herbert presented a paper on “ Periodic 
Hardness Fluctuations Induced in Metals by Mech- 
anical, Thermal, and Magnetic Disturbances,” a 
subject to which he has devoted himself for some 
years. He recapitulated his recent work on periodic 
fluctuations in pure metals described to the Institution 
of Mechanical Engineers, and then went on to describe 
recent developments from which he drew the following 
conclusions :—(1) The modulus of elasticity is not a 
stable property, but one which is liable to fluctuate ; 
(2) the character of the fluctuations is periodic ; (3) 
the fluctuations can be induced by magnetic dis- 
turbance suitably applied, and may be caused by the 
action of stray fields whose precise nature has not 
been identified, but which can be intercepted by 
shielding the specimen. It is difficult to interpret 
these changes otherwise than as a periodic fluctuation 


hesitate to adopt such a conclusion, however, without 
the most complete evidence. The research is pro- 
ceeding and the results so far appear to confirm the 
evidence of periodic fluctuations in metals which the 
author has accumulated in a research occupying the 
last five years. The two principal questions which the 
author set out to answer were (1) what is the nature of 
the periodic fluctuations, and (2) what fundamental 
properties of matter are affected by these fluctuations. 

The paper also contains a description of a new 
method by which the fluctuations are autographically 
recorded and correlated with changes in the elastic 
properties of metals. Typical results are given in 
which periodic hardness changes were set up in pure 
metals, nickel, iron, and gold, by thermal and magnetic 
disturbances and the fluctuations were stabilised by 
the application of a magnetic field. 


THYRATRONS. 


Mr. H. de B. Knight discussed the application of 
thyratrons with special reference to the control of 
resistance welding, and explained that the thyratron 
is @ gaseous discharge device, through which current 
flows in the form of an are and in which the current 
flow can be controlled by means of a control electrode 
or grid. He added that a large range of such devices 
is available with ratings varying from a fraction of an 
ampére to 100 ampéres or more. The advantages 
claimed for the thyratron were summarised as follows : 
(1) The controlling power is very small; (2) the 
operation is instantaneous and is not limited by mech- 
anical inertia. The experiments of the B.T.H. Com- 
pany have shown that the thyratron response takes 
place within less than one micro-second under suitable 
current conditions. This permits the precise control of 
heavy currents of short duration, if required ; (3) there 
is no wear such as takes place, for example, at con- 
tactor tips, owing to arcing; (4) the operation is 
silent. The numerous fields of application were 
roughly classified as amplification, regulation, power 
control, and special applications. 

Dealing specially with resistance welding, the author 
said that by means of the thyratron the time of 
duration can be reduced to a single cycle or, in some 
cases, to half cycle, of supply frequency. The method 
whereby the thyratron is employed to control the 
welding impulses was shown diagrammatically, and it 
was pointed out that the actual timing varies accord- 
ing to whether spot welding or seam welding is 
under consideration. In spot welding the electrodes 
are closed on to the materials to be welded and 
opened again after one current impulse has passed 
through the junction, to allow the materials to be 
moved into position for the next weld. When the 
electrodes are motor operated the welding must begin 
at a definite time after the electrodes have closed. 
The circuit is so designed that when the contacts 
close they initiate in the thyratron a discharge whose 


duration is predetermined by the constants of the 
circuit. 

In the case of seam welding the conditions are some- 
what different, because the material to be welded is 
moved at a uniform rate between disc or roller elec- 
trodes which do not open or close as in the case of 
spot welding. The welding impulses are timed by an 
auxiliary thyratron timing circuit which is inde- 
pendent of the mechanism of the machine itself. By 
means of such a@ circuit it is possible to control both 
the frequency of the welding impulses and the dura- 
tion of each individual impulse by simple dial settings. 

Finally, Mr. de B. Knight discussed the application 
of the thyratron in fields where the speed of operation, 
the precision and the reliability required are beyond 
the scope of mechanical devices, and also suggested 
that the thyratron will make a special appeal to those 
who are in revolt against the clatter of contactors. 


UL?TRA-VIOLET RADIATION. 


“The Commercial Production and Utilisation of 
Ultra-violet Radiation ” was the subject of another 
short paper by Mr. H. R. Ruff, of the B.T.H. Com- 
pany, Ltd. There are three main industrial uses of 
ultra-violet radiation which are of considerable 
importance at the present moment. There is the 
incorporation of ultra-violet radiation sources into 
definite engineering structures to utilise their sterilis- 
ing power; there is the building of units for the 
irradiation of foodstuffs to give definite chemical 
changes ; and there is the tendency to incorporate 
ultra-violet radiation in artificial lighting. It was 
shown that ultra-violet radiators are now assuming a 
position similar to that of a normal electric lamp, in 
that they are required to be sold under a guarantee 
that they will perform a definite function to a definite 
extent and they must be sufficiently uniform to be 
readily replaceable. Owing to the diversity of radia- 
tion possible from different types of sources, and to 
the different uses to which each source may be put, 
it is pointed out how highly desirable it is that these 
radiation units should be rated in common units. 
The paper concluded with a discussion of the tendency 
to employ artificial light sources containing the short 
wave lengths or, as it is sometimes termed, the health 
ultra-violet radiation in sunlight, and described a 
source which has been rated in definite units to enable 
its effectiveness for this work to be adjudged. This 
lamp combines the radiation from a mercury vapour 
arc with that of continuous radiation from white hot 
electrodes, so that the ultra-violet energy in the 
particular region selected is increased approxi- 
mately thirty times relatively to the visible light 
radiated, as compared with natural sunlight. Thus, 
with a light intensity of some 200 foot-candles, an 
ultra-violet radiation intensity of the particular wave 
length required, similar to that of midsummer sunlight, 
can be obtained. 











HE recent announcement that the British 

Thomson-Houston Company is about to build 
a 33-kV, 62,500-kVA turbo-generator set for the Iron- 
bridge power station has no doubt led to a certain 
amount of speculation concerning the construction 
of the alternator winding. A B.T.H. machine wound 
for the same voltage, but of lower output, has been 
in operation in the Stourport power station for nearly 








in the modulus of elasticity of the steel. One must 
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The Insulation of High-Voltage Alternators. 


a year, and a second machine now in process of winding 
will be available for this winter’s load. The 
construction of the lronbridge machine will not there- 
fore give rise to the solution of new problems. Its 
winding, we understand, will conform with that 
employed on medium-voltage B.T.H. alternators, 
although the thickness of the insulation will naturally 
be increased. In view of this the stator slots will 
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This increases 


be considerably deeper than usual. 
the reactance of the stator winding, which is a 
desirable feature, in view of the elimination of step-up 


transformers to the 33-kV distribution bus-bars. 
B.T.H. machines, insulated in accordance with the 
company’s special process for 22-kV, have been in 
operation for several years, and experiments in the 
Rugby laboratories have shown that the method of 
insulating readily lends itself to still higher voltages. 
A view of the 33-kV, 22,500-kVA stator belonging 
to the Stourport machine mentioned, and insulated 
in accordance with this method, is given in Fig. 3. 
As in other cases, mica, which is available in 


admirable cement or bond. Another step introduced 
into the process between the completion of the 
wrapping of the mica and the pressing of the com- 
plete insulated conductor consists of impregnating 
the interstices of insulated bars with bitumen by 
placing the bars in a closed chamber which is sub- 
jected to a prolonged vacuum to remove all moisture 
and other volatile matter and by then flooding the 
chamber with molten bitumen compound and sub- 
jecting it to prolonged pressure. 

In order that the temperature of the embedded 
conductor shall be as low as possible, it is desirable 
that the insulation shall have a high thermal con- 




















FIG. 2-—VARIOUS STAGES 


splittings somewhat less than 1/1000 of an inch in 
thickness and with an average area of 3 to 4 square 
inches, forms the insulation basis. To make these 
splittings form a practical insulation they must be 
cemented together, and be given a continuous mecha- 
nical support. Two methods of producing insulation 
in this form can be employed. In one case the flakes 
are cemented together by means of shellac and other 
gums upon a sheet of strong wood wool paper, giving 
a total thickness of 8/1000 of an inch. In the other 
method used by the B.T.H. Company bitumen is 
employed as the basis of the cement or band, and a 
roll of sheet mica insulation is produced by a con- 
tinuous process on a machine (Fig. 1) by pasting 
several thicknesses of the flakes to overlay upon a 
moving spool of strong tissue paper, the thickness 
of the finished sheet being 5/1000 of an inch. 
After it has been delivered by the machine, the roll 
is parted in another machine to form reels of tape 
of various widths up to lin. 

The tape is applied half lap to the conductor layer 
by layer, and each layer is tightened as applied. As 
shown in Fig. 2, each bare copper lamination A, after 








Fic. 3—33-KV STATOR 


being formed into shape as part of half a coil con- 
sisting of one slot portion and two end portions, is 
given a single half lap layer of mica tape (B and C) 
from one end of the half turn to the other. In the 
next operation (D) a set of laminations forming one 
conductor is assembled together and pressed. The 
insulation of each conductor E, consisting of succes- 
sive layers of mica tape served continuously through- 
out the length of the end and slot portion is then 
proceeded with, and when the insulation of each 
conductor is completed the conductors are assembled 
together, according to the number forming the layer, 
and are again pressed, as at F, to the desired dimen- 
sions. To complete the insulation to earth, mica 
tape is served on them as shown at G, and the slot 
portion is pressed to the dimensions approximately 
corresponding with those of the slot into which the 
coil will be inserted, final pressure being applied to 
consolidate the insulation as in the previous pro- 
cesses. 

The adoption by the B.T.H. Company of the 
bitumen method of manufacturing the insulation 
has been amply justified by the freedom of winding 
breakdowns. Bitumen is chemically inert and plastic 


IN THE INSULATION OF LAMINATED CONDUCTORS 


ductivity. The conductivity of composite insulation 
is largely dependent upon the amount of included 
air, and tests made with impregnated insulated bars 
give a figure which approaches closely to that obtained 
on samples of solid bitumen. Studies have also been 
made of the formation of corona on insulated bars, 
its effects on the insulating materials, and means of 
insulating and shielding bars so as to eliminate corona 
at operating voltages. As the result of these 
researches, the present materials and methods were 
adopted on bars insulated for 22-kV machines, and 
these gave rise to no corona at 50 kV. Investigations 
have also been carried out with very satisfactory 
results, firstly on the power loss in the dielectric when 
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operating at and above the working voltage, and 
secondly on the resistance against lightning discharge 
produced artificially by a Marx generator. 

Some time ago @ new vacuum-pressure impreg- 
nating plant was installed in the B.T.H. works. Its 
capacity is three times that of the previous plant, 
and, needless to say, it is completely up to 





at working temperatures, and has proved to be an 








date. As shown in the general arrangement, Fig. 4, 





it consists of a large horizontal drying and impreg- 
nating vessel interconnected with a vertical storage 
and mixing vessel, together with a vacuum pump, 
condenser, air compressor, dryer, and loading gear 
for the insulated bars. The mixing vessel is 20ft. 
high by 7ft. in diameter, and holds 4700 gallons of 
compound, the impregnating vessel being 22ft. long 





Fic. 5—ELECTRIC HEATERS ON VERTICAL MIXING 
VESSEL 


and 6ft. in diameter. The use of a horizontal im- 
pregnating vessel facilitates handling the bars, which 
are mounted on a horizontal frame designed to run 
directly in and out of the vessel, provided at the 
bottom with four compound draining pipes of ample 
capacity. During the vacuum drying process, the 
condensate is collected and observed at intervals, 
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so that the effectiveness of the process can be deter- 
mined. 

At the end of the drying process the compound is 
admitted to the vessel from the storage tank, and the 
vacuum is maintained until the compound has flooded 
the vessel above the level of the coils. The large 
valve for controlling the flow of compound is at the 
base of the vertical tank, and is motor-operated and 
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distantly controlled. By means of “silica gel” 
drying apparatus, the air for providing the pressure of 
impregnation is thoroughly dehydrated. By reason 
of its cleanliness, ease and accuracy of control and 
low maintenance costs, electric heating has been 
applied to the storage and impregnating vessels. 
The two vessels are contained in heat-insulating 
brick chambers, and standard resistance heating 
elements. are mounted in the spaces between the 
vessels and the walls. Each heating unit consists of 
a nickel-chrome-iron ribbon element wound on 
insulated supports, and to avoid local overheating, 
the units are operated at a low temperature and are 
placed at a safe distance from the vessel walls. The 
heating units for the vertical vessel, Fig. 5, are 
arranged in five separate groups—four in a succes- 
sion of horizontal rings around the vessel and one 
on the floor of the heat insulating chamber. For 
heating the horizontal vessel the units are arranged 
in three separate groups, two occupying respectively 
the upper and lower portions of the insulating 
chamber walls, and the third on the floor. The con- 
necting pipes are also placed in a heat-insulating 
chamber and are maintained at an appropriate tem- 
perature by means of standard strip heaters. 

Each of the nine separate groups of heaters is in 





FIG. 6—GENERAL 
an independent circuit, connected directly to the 
mains and in each region, and associated with each 
group of heaters there is a distance thermometer 
element so that by means of a contact making thermo- 
meter and a contactor each heater circuit is auto- 
matically closed or opened at predetermined tempera- 
ture limits. It has been found possible in practice 
to maintain the desired compound temperature within 
a range of +2 deg. Cent., but as a precaution against 
accidental overheating a series of temperature limit 
fuses is arranged in the heat-insulating chambers to 
disconnect the whole of the heating equipment in the 
event of a dangerous temperature being approached. 
All the controls and gauges are centralised, and are 
within easy reach of the operator, and each pipe is 
painted a distinctive colour to indicate its particular 
function. 








Canadian Engineering News. 
(By our Canadian Correspondent.) 


Canadian Heavy-oil Engines. 


THE first of four 600 H.P. modern heavy-oil 
engines for the new municipal electric plant of the City of 
St. Hyacinth, Quebec, has been completed, and tested at 
the establishment of the Montreal Locomotive Works, 
Ltd. This engine is the first of its kind to be constructed 
m Canada with Canadian labour and has been hailed 
as an engineering achievement of historical importance. 
It is claimed that there is a very large field for this type 
of prime mover in Canada, and that the mining industry 
in particular will benefit by its use. It can be set up at 
the mine and thus eliminates the building of high-voltage 
transmission lines and other costly apparatus. It is 
claimed that the engines will last for at least twenty years 
and that they will not require any servicing until after one 
and a-half or two years of continuous operation. 


Business Conditions. 


The general volume of business in most parts of 
Canada continues to exceed by a good margin that for 
the corresponding period of 1933, with nothing discernible 
in the immediate future to indicate a major check to the 
recovery movement. The general average of manufacturing 
activity now is nearly 45 per cent. higher than at the close 
of April, 1933. The gross income of the railroads is from 
20 to 25 per cent. above that of last year; electric power 
production is showing new high records, and production 
of coal and coke is 20 to 23 per cent. in excess of last year. 
‘The heavy industries are now beginning to contribute 
more substantially to the improvement, although the out- 
standing progress is being made by manufacturers of 
textiles, rubber goods, newsprint and automobiles, for 
which a ready market is available. Production of news- 











print is gaining steadily, while iumber output is reaching 
a larger total than during the corresponding period last 
year. The improved conditions in the leading industries 
are evidenced in the total number of employed, which is 
now at the highest level since November, 1931. Canada 
to-day has regained industrially nearly all the ground lost 
since the early part of 1931, with the revival on a sound 
basis, because the major factors are natural and not arti- 
ficial, Steel fabricators have increased their production, 
and farm implement and electrical manufacturers are 
receiving a steadily improved volume of orders. Mining 
activity continues unabated, and in several areas the 
development of new properties is creating a favourable 
market for machinery and supplies. Cement and building 
materials are being used in larger quantities, following the 
further increase in the volume of construction contracts 
awarded. 


Electric Railway Traffic. 


Unexpected testimony to the general improve- 
ment in business in Canada appears in the eighth annual 
volume of “ Electric Railway Statistics,’ published by 
the Canadian Transit Association. The combined revenue 
losses experienced by electric railways in Canada since 
1930 at last show slight indications of abating. Passenger 
revenue in each of the past four years has shown declines 
below the preceding year as follows :—1930, 5 per cent.; 
1931, 9-5 per cent. ; 1932, 11-17 per cent.; and 1933, 
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10-85 per cent. Losses in passenger revenue were offset to 
a great extent by the steady reduction in operating 
expenses per car mile since 1928. The gradual change from 
two-man to one-man car operation has been one of the 
factors which has helped in the reduction of operating 
expenses. In 1933, of the total car and feeder omnibus 
mileage operated, 41-8 per cent. was by two-man cars, 
46-1 per cent. by one-man cars, 2-2 per cent. by trailers, 
and 9-9 per cent. by feeder omnibuses. The report states 
that the increasing difficulty of providing adequate street 
car service in the face of private motor car competition 
is accentuated by the fact that electric railways are paying 
special taxes and assessments in the form of paving charges, 
snow removal, city rentals, mileage charges, &c., which 
can in no sense be regarded as part of the cost of providing 
transportation services. While some of these charges are 
levied on account of old franchise agreements, many new 
assessments are the result of city by-laws which are passed 
from time to time. 


Aids to Navigation. 


Aids to navigation on the St. Lawrence River 
between Montreal and Quebec have been materially 
improved by the replacement of some ninety wooden spar 
buoys by others made of steel. Reports received by the 
Department of Marine from ship masters and others 
responsible for the navigation of vessels on this stretch 
of the river indicate that the initial experiment under- 
taken last year with a new type of buoy has proved very 
satisfactory. It has been found that these steel buoys 
are more readily distinguishable, for they are about 6ft. 
higher. The upper portion, which is never in the water, 
consists of 8ft. of wood. They remain upright in position, 
and the markings are less liable to be dulled by immersion. 


Montreal Harbour Improvements. 


A sum of 378,000 dollars has been set aside for the 
construction of a protective foundation to support Grain 
Elevator No. 3 in section 43 of Montreal’s harbour front, 
between Laurier and Tarte piers. The work is being under- 
taken primarily to check sand seepage and consequent 
weakening of the elevator foundations. The new founda- 
tion will be a pefmanent protective support. This work is 
an item of the Federal Government’s projected 40,000,000- 
dollar public works programme and its completion will 
mark one step in the general improvement of the city’s 
water front facilities. 


Steel Barrages. 


Engineers of the Federal Government have been 
considering the construction of steel barrages below Mon- 
treal, as a means of raising the water level in the ship 
canal. The plan, if found feasible, would entail placing 
the steel barrages, or gates sliding up and down, between 
the shore of the island of Montreal and Ile Ste. Therese, 
and between Boucherville islands and the South Shore. 
Such barrages would be placed at either extremity of the 
islands in question, to lower to a minimum the water level 
in the channels not used by traffic, and divert the water 


thus saved into the main ship channel. The steel con- 
structions, it is said, would be designed so that they could 
be removed at the end of each season of navigation and 
replaced there at the time of spring high water. The 
abnormally low water in the St. Lawrence at the present 
time and the similar experience last season emphasises 
the necessity for early steps being taken to maintain an 
adequate depth in the ship channel throughout the entire 
season of navigation. 


Public Works. 

The Federal Government has launched its 
40,000,000-dollar public works programme, which will go 
a long way this coming winter towards relieving the unem 
ployment situation. Contracts have been let for important 
construction projects in different parts of the country, 
including a 2,000,000-dollar Government building in 
Ottawa and a large postal terminal in Montreal. In addi- 
tion, extensive harbour improvements are being under 
taken in Montreal, Three Rivers, Halifax, and other centres. 
New roads are being built in Northern Ontario and 
British Columbia and air port facilities are being extended 
throughout Western Canada. Railway extensions in the 
West have been mooted, but nothing definite decided yet. 


Big Rail Order. 

South Africa has placed an order for 7500 tons of 
rail with the Dominion Steel and Coal Corporation, 
Sydney, Nova Scotia. This is the third large order for 
Canadian rails placed by the Government of South Africa 
within two years. Much of the increased business in stee! 
products done by DOSCO is attributed to the results of the 
Ottawa agreements. 








Russian Steel and Engineering 
Industries. 


Iv is only on rare occasions that the veil which surrounds 
the situation of Russian industries in general is raised, 
and the outside world is also permitted to get a glimpse 
of the actual position of affairs from the Russian point 
of view. Such an occasion has now arisen, and was depicted 
by the National Commissioner for the Soviet heavy 
industries, in which are grouped coal, iron, and steel, and 
engineering, at a conference which was held in Moscow 
in the third week in September. According to the Moscow 
newspapers, the Commissioner stated that new works in 
the heavy industries have involved an expenditure of 
40 milliards of roubles, and at the present time 6,000,000 
workmen and technicians are employed in these branches. 
The new works are reported to have revealed many 
defects, partly owing to the ignorance of the workmen, 
and partly on account of the lack of discipline. Notwith- 
standing the adoption of the seven-hour working day, 
the workmen only put in productive work to the extent 
of five to five hours and a half. 

In the case of the great Ural machinery works, the 
Commissioner stated that only one shift is being worked, 
the other shifts being idle ones owing to the lack of 
material. Certain works are unable to fulfil their obliga- 
tions without State subsidies. At the large rolling mills 
at Kertch, 58 per cent. of the productive capacity is at 
a standstill. The managers of various works have 
certainly displayed interest in improving the production, 
but the output has proved to be so defective that the 
products have been seized by the authorities. In the 
basin of the Donetz there is also a lack of discipline. 
and many works are in a chaotic situation. The defective 
production, the Commissioner added, is costing the Stat« 
hundreds of millions of roubles. . 

A few days after the speech was delivered an appeal! 
signed by 800 leaders of economy, and headed by the 
above-mentioned National Commissioner, was issue | 
calling for the adoption of strict measures for the introduc - 
tion of discipline at the works. In the course of this 
ap it is mentioned that the engineering works are 
only occupied to 80 per cent. of their capacity, the drilling 
plant at the oilfields is operated at only 50 per cent., and 
the open-hearth furnaces to the extent of 25 per cent. 
of their capacity. 

The festive opening of thirteen completed depart - 
ments at the great Kramatorsky machinery construction 
works bearing the name of Stalin took place on September 
28th. According to the Moscow Izvestiya, this gigantic 
works is annually to produce the complete equipment 
for six blast-furnaces, thirty open-hearth furnaces, three 
blooming mills, and sixteen other rolling mills; 20,000 
tons of metal for cranes, sixteen gas compressors, anc 
equipment for coking ovens, &c. 

Similar claims on a smaller scale have previously been 
made in the case of other engineering works, but the) 
have never yet been fully realised. Besides the lack of 
discipline one of the root causes of the partial failure 
of the planned production is to be found in the fact that 
there is no continuity in the number of men employed, 
there being a succession of departures and new arrivals 
so that there is no sustained army of trained workers. 
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Railway and Road Matters. 


Ir was forty-five years on October Ist since the Great 
Eastern completed the last section from Wickford on its 
line to Southend-on-Sea. Though partly a single track, 
the use of Tyer’s tablets for its working enabled it to 
be a strong competitor with the London, Tilbury and 
Southend Railway. 


As certain local authorities have entered a protest 
against the provision, or certain details in the provision, of 
pedestrian crossings, it may be of interest to hear that the 
Minister of Transport is required, under the London 
‘Traffic Act, 1924, before making any regulations affecting 
London traffic, to refer the matter for advice and report 
to the London and Home Counties Traffic Advisory Com- 
mittee. That has been done and the Committee met on 
Tuesday, September 25th, when the subject was referred 
to a sub-committee, who will report to a meeting of the 
full Committee on Wednesday, October 10th. 


ACCORDING to the Railway Returns for 1933, there were, 
at the end of that year, 45,069 passenger-c ing vehicles, 
with a seating capacity of 2,588,961. Compared with 1932 
that was a decrease of 1057 vehicles, but it has to be 
remembered that the 3157 coaches of the London 
Passenger Transport Board are not included in last year’s 
figures. The average seating capacity per vehicle was 
57-44 in 1933 and 56-99 in 1932. The stock of Pullman 
cars decreased from 259, with 7509 seats, to 225 with 
6432 seats. Apart from electrically operated stock, all of 
which is lighted by electricity, the percentage of passenger- 
carrying stock lighted by gas decreased from 34} to 32 and 
the percentage lighted by electricity increased from 65 to 
67}. Qf the 961 passenger-carrying vehicles built or 
purchased in 1933, all but two were fitted for electric 
lighting, 

THe dense holiday traffic to and from Blackpool is 
well known. There is also a large residential traffic for 
Manchester business men who live at Blackpool, St. 
Annes-on-Sea, and Lytham. The holiday traffic, going 
to Blaekpool, comes not only from Manchester and Bolton 
through Chorley, but from Yorkshire and East Lanca- 
shire through Blackburn. This converges at Preston, 
whence there are four lines of way to Kirkham. At that 
point there are three routes aveliaiie for Blackpool :—The 
original line through Lytham; that (also used for Fleet- 
wood) through Pulton; and a direct line, opened thirty 
years ago. The facilities for dealing with this vast traffic 
lave now been improved by considerable additions to the 
signalling, which have involved forty-six signal-boxes. 
As @ consequence, the lines can accommodate fourteen 
additional down trains and ten additional up trains. 


HEREIN, on August 10th, when referring to the fortieth 
anniversary of the opening of the West Highland Railway, 
we said that the Mallaig extension of that line was opened 
on April Ist, 1901. The Mallaig extension was, we believe, 
the only railway in the United Kingdom, outside Ireland, 
to receive State aid. The line, together with a pier and 
breakwater at Mallaig was sanctioned in 1894, and by a 
further Act in 1896 the Treasury was authorised to guaran- 
tee interest or dividends at 3 per cent. per annum on 
£260,000 of the share and loan capital and to grant a sum 
of £30,000 towards the construction of the pier and break- 
water, A condition of the assistance towards the con- 
struction of the railway was that the line was to be 
inspected each year by an officer of the Board of Trade. 
That duty fell later to the Ministry of Transport, but 
ceased in 1931 after the line had been opened for thirty 
years. 

An unfortunate accident to the driver and fireman of 
the train engine of the L.M.8. 8.21 p.m. express from 
Carlisle to Glasgow on December 7th last has revealed some 
interesting features about the picking up of water at 
water troughs when there are two engines on the train. 
An instruction is that when the assisting engine has to 
pick up the damper of the train engine must: be kept closed 
in order to guard against the risk of water, splashed from 
the trough, finding its way into the ash and thence to 
the fire-box. The fireman in question closed the damper, 
but did not do so effectively, and the anticipated sequel 
followed. Unfortunately, the man was firing at the time and 
flames poured out of the fire-hole door and continued to do 
so until the engine had cleared the troughs, so that he was 
badly burned. It is usual for the fire-box door to be closed 
on such oceasions, as an additional precaution, in case any 
water might find its way into the ashpan by a badly 
fitting damper. Apparently neither the driver nor the 
fireman had had this pointed out to them and evidently 
did not realise the importance of it. It appears to be 
desirable, therefore, t Assistant I ting Officer 
remarks on the incident, that the instruction for working 
water pick-up apparatus should contain some reference 
to the necessity for closing the fire-hole door as well as 
the damper. 


As anticipated herein on May 25th last, Mr. H. P. M. 
Beames, the uty chief mechanical engineer, London, 
Midland and Scottish Railway, has now retired, He joined 
the London and North-Western Railway in January, 
1895, and his first important appointment was as loco- 
inotive shed foreman at Carlisle. In 1899 he went to Crewe 
again, this time as an assistant to the works manager, For 
two years he was serving in the South African War, and 
his next appointment was as assistant outdoor running 
saperaaanenia ; becoming, in 1910, the personal assistant 
to Mr, Bowen Cooke, the chief mechanical engineer. On 
the outbreak of war in August, 1914, he was given com- 
mand of the 110th Company (Railway) R.E., but from that 
position he had to retire in order to return to Crewe to 
take charge of the manufacture there of munitions and 
the building of locomotives for war service. In 1919 Mr. 
Beames was appointed deputy chief mechanical engineer 
and was made the chief mechanical engineer in 1920. On 
the amalgamation with the Lancashire and Yorkshire in 
1922, and on the formation of the L.M.S. in 1923, he 
remained at Crewe, with a slightly modified title, and 
became the deputy chief mechanical engineer, with his 
offices at Derby, in 1931. An outstanding feature of Mr. 
Beames’ career was his reorganisation, during 1925-26-27, 
of Crewe works and the introduction, for the first time in 
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Notes and Memoranda. 





AccOoRDING to Tin, an American firm has devised a 
means of putting glass windows in the lids of tin cans. 
The glass is provided with a coating of metal round the 
rim, to which the lid of the food can is soldered directly. 
The lid is then applied by an ordinary closing machine. 


UnbER the Order in Council dated February 6th, 1928, 
the Lord President of the Council has appointed Sir John 
Cadman, D.Sc., M. Inst. C.E., and Sir James H. Jeans, 
D.Se., LL.D., F.R.8., to be members of the Advisory 
Council to the Committee of the Privy Council for Scien- 
tific and Industrial Research, Sir Arthur Balfour, Sir 
William H. Bragg, O.M., D.Sc., F.R.S., and the Right 
Hon. Lord Rayleigh, Sc.D., F.R.S., have retired from the 
Council on the completion of their terms of office. 


SPEAKING at the sixth annual conference of the National 
Smoke Abatement Society, Dr. J. 8. Owens said that an 
average figure from the ninety-six stations in Great 
Britain where atmospheric pollution was measured gave 
a fall of solid matter of 250 tons per square mile in 1933 
and 240 tons in 1934, A dust-counting instrument showed 
that air, even in the open country, is never free from dust. 
While there 200 or 300 particles per cubic centimetre might 
be counted, cities would give 4000 to 5000 and even 
100,000 during smoke fogs. 


EXPERIMENTS are being continued by the Wallasey 
(Cheshire) Corporation in the use of compressed coal 
gas instead of petrol as fuel for motor vehicles. The 
municipality has received a loan from the Government 
for the installation of special plants for the compression 
of coal gas at its works. Five motor lorries used by 
the gasworks will be experimented on, and, in addition, 
a motor omnibus will be tested under traffic conditions. 
It is estimated by the Wagon Owner and Transport Gazette 
that the cost of the new fuel is equivalent to petrol at 
9d. per gallon. If the experiment is successful the new 
fuel will be used on all the motor omnibuses in the borough. 


Te International Tin Research and Development 
Council has issued a reprint of a paper by Dr. S. G. Clarke, 
published in the Analyst, which describes a new rapid 
method of determining the thickness of a tin coating on 
steel. The procedure is simple ; the tin is dissolved from 
a known area by a cold solution of hydrochloric acid and 
antimony chloride, and its amount is determined by the 
loss of weight of the specimen. The base metal is 
unattacked, but a small correction has to be applied to 
allow for the layer of tin-iron alloy. In addition to brevity, 
the method has the advantage that the thickness of tin 
on a given portion of the surface can be determined by 
protecting the remainder with a coating of cellulose 
varnish. 

GALVANISED sheets, which will withstand severe forming 


manufactured in the United States, says an extract in the 
Iron and Coal Trades Review. Instead of allowing the 
sheets to cool after they are ejected from the galvanising 
pot, and thus permit the zinc to form spangles, they are 
subjected to a fairly high temperature in a heat-treating 
furnace. A series of iron-zine alloys forms between the 
base metal and the pure zine on the exterior. The zine 
content of these alloys decreases so gradually from the 
surface to the steel that no sharp line of demarcation 
between the coating and the sheet exists, the coating thus 
becoming an integral part of the sheet. Under service 
conditions flaking up to 700 deg. Fah. has been resisted. 


A sERrEs of severe tests of the new fire-resisting paint, 
known as Firesta, were carried out with success at the 
makers’ works in Hull. The new paint is an undercoating 
which is claimed to hold any fire in check long enough 
for it to be dealt with by a ship’s fire-extinguishing 
appliances. Treated woodwork is said to withstand a 
direct flame up to 2000 deg. Fah. without bursting into 
flame. A box treated with Firesta withstood a heavy 
fire inside, whilst a plain wooden box of the same size 
became a cinder in a few minutes. A large model of a 
ship’s cabin was treated and untreated with the new 
paint. Fans sent the fire down the “corridor” of the 
ship, and it was seen that the cabins painted with Firesta 
held the fire inside until it burnt itself out. But in the 
untreated cabins the flames devoured everything. 


A NEw form for making circular openings in concrete has 
been placed on the market by an American firm, under the 
trade name “‘ Flexicore.”” The new form is a flexible core, 
which expands in diameter and decreases in length when 
subjected to internal pressure, either of air or of water, 
says Engineering News-Record. This action is reversed 
when pressure is rel d, the diameter di ing and the 
length increasing. The core is available in sizes from lin. 
to 24in. in diameter and in lengths which permit telephone, 
telegraph, and power line conduits, sewers, culverts, 
drains, irrigation systems, &c., to be built monolithic or 
without joints except where needed for other reasons. The 
core is placed in the concrete in an inflated condition. 
After the concrete has set the core is deflated and the 
combined decrease in diameter and increase in length 
ensures its positive detachment from the concrete. Because 





the use of special shapes or forms. 


In an article in the Machinist, Mr. H. Shaw discusses 
the various methods of measuring surface finish, and 
concludes that all are valuable only in the sheltered 
surroundings of the laboratory. He therefore devised 
an apparatus, which is described in detail, that is suitable 
for use in the average works by the average inspector. 
The instrument, called the contorograph, employs a fine 
needle point that causes movement of a small lever- 
mounted mirror by which a beam of light is caused to 
trace on a photographic plate a record in which the 
vertical height of the roughnesses is magnified any amount 
up to 2000 times and the horizontal distances 32 times. 
The needle cannot, of course, enter the very finest pits 
and marks, but by making a copper amalgam cast 
from the surface the valleys become hills and can be 
tested with greater accuracy. Combination of the two 
diagrams thus obtained, one from the surface and the 


operations without peeling of the coating, are now being | P 
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THE shale oil output of the Scottish industry in 1933 was 
1,397,000 tons, compared with 1,369,000 tons in 1932. 


A GOLD nugget weighing about 16 lb. and worth £1344 
is reported to have been found in the gold mines of 
Bashkiria, Russia. 


Two Canadian journals, the Canadian Gazette aud 
Canada, have now merged into one journal, to be known 
as Canada’s Weekly. 


Or the 1581 factories damaged by the typhoon in Japan 
recently, 765 are already again in operation, while 807 
more are expected to reopen in a week’s time. 


A NEW Bessemer steel plant, which will increase the 
maximum weekly production from 5500 tons to 7000 tons, 
has been completed by the United Steel Companies at 
Workington. 


Ir has been announced that the passenger, mail, and 
freight service operated by Railway Air Services on behalf 
of the L.M.S. Railway between London, Belfast, and 
Glasgow, and vice versa, is to be continued until further 
notice. 

Aux records for the Port of London Authority’s landing 
stage at Tilbury were broken during the month of August, 
when seventy-four vessels, totalling 888,855 gross register 
tons, called at the stage to embark or disembark 24,608 
passengers. 

LARGE deposits of radium-bearing pitch-blende are 
claimed to have been discovered near the border of Dutch 
Guiana and Brazil by an expedition which has just com- 
pleted ten months’ exploration in the jungle on behalf of 
an American scientific institute. 


THE new cruiser ‘‘ Sydney ” for the Royal Australian 
Navy launched at Wallsend-on-Tyne, is of 7000 tons 
displacement, 530ft. between perpendiculars, and 56ft. 8in. 
beam, having four propellers driven by geared turbines of 
a total shaft horse-power of 72,000. 


THe production of electrical energy from refuse is 
proving a valuable source of revenue for the Glasgow 
cleansing department. The electricity department paid 
£24,841 to the cleansing department for electrical energy 
produced at the Govan refuse power works for the year 
ended May 3lst. 


THE capacity of a carbon black factory in Russia is 
at present 2500 tons a year, and on the completion of two 
new units under construction it will be increased to 
7500 tons a year. An experimental plant to manufacture 
carbon black from natural gas has started operations at 
the Ishimbaer oilfield. 


THE Morse system has now been completely dispensed 
with at the Central Telegraph Office, London, for the 
of sending out telegrams. In future, teleprinters 
will do the work. It is estimated that whereas a Morse 
operator could cope with up to fifty telegrams per hour, 
with the teleprinter this number can be doubled. 

A NEw Paris subway at the Porte de la Villette admits 
vehicles of limited dimensions only. A loud speaker has 
been installed connected to a photo-electric cell system 
which gauges the dimensions of every vehicle as it 
approaches. It may be that, as a van draws near, the 
speaker declaims in a loud voice, in French: “Car too 
high ; pass to the right.” 


In an article on English oil wells in Sands, Clays and 
Minerals, Mr. L. Owen states that up to the present 
thirteen wells in search of oil have been completed in 
England. Of these, only one has produced anything 
approaching commercial quantities of petroleum. In 
Scotland, one well out of the two drilled gave a measurable 
but not commercial yield. 

A STATEMENT by the Southern Railway Company shows 
that imports at Southampton docks during August were 
27 per cent. more than during August, 1933. Exports 
increased by 20 per cent.; and the total trade, imports 
and exports, by 25 per cent. Passenger travel showed an 
increase of nearly 8000 passengers, or 21 per cent., com- 
pared with August, 1933. 

THE prosperity of the mining industry in the Union 
of South Africa is strikingly shown by the big increase in 


.the value of iron and steel manufactured articles imported 


into the Union this year. For the first half of the year the 
value was £3,100,000, as against £1,779,000 in the corre- 
sponding period last year. Machinery and plant, exclud- 
ing locomotives, imported this year were valued at 
£3,087,000, as against £2,124,000 last year. 


AT the recent annual dinner of the Clyde Trust, Mr. 
Cleminson, speaking about the port of Glasgow, said that 
in 1913 there were nearly 10,500,000 tons of goods im- 
ported, or exported at Glasgow, but in 1934 there were 
little more than 6,000,000. There was no corresponding 
diminution of tonnage—13-45 million gross tons in 1913, 
and 13-02in 1934. Thus, while 100 tons of shipping carried 
77 tons of cargo in 1913, it had this year carried only 47 
tons. 

In the course of a lecture before the National Smoke 
Abatement Society at Glasgow, Dr. J. J. Jervis, Medical 
Officer of Health for Leeds, mentioned a Leeds slum area 
of 19-8 acres, on which there were 1200 houses with an 
average weekly coal consumption of 1 cwt. That meant 
the emission of 280 tons of soot a year. Tests for the 
amount of daylight revealed 20 per cent. more on a new 
housing estate than on this condemned area. The average 
general death-rate in the area for the past ten years_was 
23-5, or 74-1 per cent. higher than the city rate, which 
was 13-5. 

Accorp1ne to recently published statistics, the number 
of authorised gas undertakings in Great Britain last year 
was 727. Altogether, they carbonised during the year 
16-7 million tons of coal and utilised 749,000 tons of coke 
for water-gas making, in addition to 54-1 million gallons 
of oil. The output of tar during the year dropped slightly 
from 211 million gallons in 1932 to 210 million gallons in 
1933, and the output of ammonium sulphate declined 
from 75,728 tons to 65,827 tons between the two years 





other from the cast, gives the true surface within a very 





Europe, of the belt system. 





great degree of accuracy. 


respectively. These figures refer only to gas undertakings, 
and not to coke oven establishments. 
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THE “QUEEN MARY.” 


Wirt# the launching of the “‘ Queen Mary ”’ on 
September 26th the first step towards the recovery 
of the blue riband of the Atlantic by Great Britain 
was taken. Wonderful as is the sight of a great 
ship sliding down the ways into the water under the 
perfect control of man, and rare as it is for the 
King and Queen to honour a launching with their 
presence, we do not believe that either of these 
things or both together can account wholly for the 
public enthusiasm which the event aroused. There 
was more in it than that ; more than the floating 
of the biggest hull ever constructed in these islands ; 
more than the naming of it by the Queen with 
her own name. The ceremony meant something 
greater than the completion of the first stage of the 
building of a new liner ; it was something greater 
than an episode of which a quarter of a million 
people will be proud to speak as eye witnesses in 
years to come. It was for something more than 
a fifty-four second sensation that vast crowds 
waited in the rain. The “ Queen Mary ”’ stands, 
in the eye of the people, for an ideal. For 
generations Great Britain led the world in the 
building of liners and defied all competitors on the 
Atlantic. But she had lost the speed record to 
Italy and the greatest liner in the world was being 
completed in France. That is a position repugnant 
to our sea tradition. Every man with the pride of 
this country at his heart desires to see the blue 
riband recovered and earnestly desires that our 
reputation as the finest shipbuilders the world has 
ever seen shall be recovered. That is not mere 
jingoism. Reputation is not the useless and idle 
thing that some represent it to be. If you give a 
dog a bad name you may hang him, not because 
his reputation has gone, but because with the loss 
of it he has lost his self-respect and, in the end, 
deserves hanging. It was an emotion of that kind, 
we suggest that, in the millions in this country, and 
in all parts of the Empire, was stirred by the 
launching of the new Cunarder. She stands, in the 
public eye, for an effort to remove a stain from our 
reputation, for an attempt to win back our self 
respect, and to recover the great position which 
has been snatched from us. 

We do not believe for a moment that more 
than a handful of the inhabitants of the Empire 
concern themselves with the economics of such a 
ship as this. The others are ready to accept 


without question Sir Percy Bates’ statement that 
no smaller ship would have satisfied the require- 
ments of speed and comfort. They turn an unwill- 
ing ear to those who prophesy that so large a ship 
can never pay, and look forward with hopefulness 








to the order for a second. The financial question is 
little or nothing to them; what they want is to 
see the finest Atlantic liners in the world sailing, 
once more, under the English flag. Less than that 
would not satisfy them, and their joy in the 
launching of the ‘‘ Queen Mary ” was, we suggest, 
an expression of that desire. Let us trust that it 
may be justified by the results. And it may be. 
The economists may be wrong. They base their 
opinions on hard facts into which no sentiment 
enters. But sentiment may turn the scale and the 
new liners—for it is certain that the sister will be 
ordered—may become amongst the people of the 
Empire, and perhaps amongst our American 
cousins as well, the most popular ships on the 
Atlantic Ferry. 

We wish to offer our very hearty congratulations 
to John Browns and the Cunard White Star Line 
on the perfect success with which the launching 
was carried out. Indeed, it may almost be said 
that the operation was robbed of some of its 
dramatic interest by the perfection with which it 
was performed. Almost it might have been a hull 
of a mere 4000 tons instead of 40,000 tons that 
slipped lightly, with an insignificant wave, into 
the Clyde. The builders had left nothing to chance, 
and we believe that when the full story is told, as 
we trust it will be at an early date, it will be found 
that the load upon the ways was exceptionally 
low and that the provision of means for stopping 
the ship were more than ample. That is as it 
should be on great occasions. It is better to be safe 
than sorry. Well, for the moment, it is over and 
the anxieties which have harassed the builders, and 
particularly Sir Thomas Bell, for the last few trying 
years are done. There is a breathing space ; but 
not a long one. At any moment we may hear that 
another ship has been ordered. The berth is ready, 
the experience has been gained ; all things point to 
the probability that the second liner will be full 
sister to the first. 


The Locomotive Testing Station Again. 


On Thursday, September 27th, Mr. H. N. 
Gresley, in his Presidential Address to the Institu- 
tion of Locomotive Engineers, returned once more 
to the question of the establishment of a testing 
station for locomotives under the egis of the 
Department for Scientific and Industrial Research. 
Our readers will recall that before the industrial 
depression set in the matter had almost reached 
a satisfactory conclusion. A committee sitting 
under the chairmanship of Sir Alfred Ewing had 
drawn up the plans for a station and its equipment, 
a provisional site had been found, and the financial 
arrangements were well advanced. Then came the 
“slump,” and both the D.S.I.R. and the railway 
companies found it imperative tocurtail their 
expenses, whilst the locomotive builders with 
practically no work in hand could not consider for 
a moment the prosecution of expensive investiga- 
tions. Hence the whole scheme came to a stand- 
still; the committee’s report was pigeonholed, 
and to this day has not seen the light ; the tenta- 
tive proposals for a site were allowed to lapse ; and 
the arguments which had so nearly achieved success 
were forgotten. 

But Mr. Gresley is tenacious; he has never 
wavered in his belief that work of inestimable 
value could be carried out by the scientific testing 
of locomotives, and he has never slackened in his 
determination to get the station established as soon 
as the industrial conditions became more favour- 
able. On Thursday last he seized the first public 
opportunity which has presented itself since the 
improvement of the railway position began to 
present the case once more. ‘‘ The requirements of 
the export trade in locomotives,” he said, ‘‘ and 
the conditions of railway transport at the present 
day indicate the need for better facilities for the 
scientific study of the locomotive than are 
generally available in this country in order that 
improvements in design resulting in a higher 
standard of thermal efficiency, and economies in 
fuel consumption, may be effected.”” We have 
never been able to understand why the opponents, 
or the lukewarm supporters, of the proposals were 
reluctant to admit this contention. The loco- 
motive is at least as amenable to scientific investiga- 
tions as the ship. But at this day no one can 
seriously deny the value of tank experiments. 
Why, then, is there so much hesitation about the 
construction of a locomotive test house? We 
agree heartily that there is no better test of the 
merits of a locomotive than its performance day 
in and day out, on the road, with a load behind the 
draw-bar. Yet there are certain things that it is 
very difficult to examine on a locomotive in service 
which can be dealt with completely, scientifically 





and mathematically, with an engine at rest but 
working under simulated service conditions. In 
France and Germany there has been little or no 
hesitation to accept that really incontrovertible 
fact, and the governments of both those countries 
have contributed liberally to the erection, equip- 
ment, and operation of testing stations more pre- 
tentious than that proposed for this country. We 
are glad to say that Sir Frank Smith, Director of 
the D.S.I.R., was convinced by the arguments 
placed before him a few years ago by Mr. Gresley 
and Sir Alfred Ewing’s committee, and on his 
recommendation the Privy Council had agreed to 
make a grant towards the expenses. The indiffer- 
ence has not been found amongst scientists or, as 
we have seen, in the Government. It has existed 
amongst locomotive builders and users, and we 
may hope that it was inspired by a lack of money 
rather than by a disbelief in the profitableness of 
carefully conducted investigations on locomotive 
performance. Unfortunately, owing to the con- 
tinued depression in overseas trade, the position 
of the locomotive building firms has not materially 
improved, but home railways are better off than 
they were, and as the biggest makers and users of 
locomotives they would, we suggest, find it worth 
their while—despite Mr. Gresley’s contention that 
their first duty is to spend money on improved 
ser vices—to subscribeto the building and equipment 
of the station. “The French railways,” said Mr. 
Gresley, “ since the establishment some years ago 
of the Office Centrale des Etudes de Materiel in 
Paris, have made such pronounced progress in the 
design and scientific development of their engines 
that to-day their modern locomotives are second 
to none. The engines of the Paris-Orleans Rail- 
way, for example, have achieved results in the 
haulage of long-distance, high-speed trains of 
great weight over a severely graded line which had 
never been attained by engines of similar weight. 

A The establishment of the great new 
Experimental Testing Station at Vitry is evidence 
of the confidence and convictions of the French 
engineers that progress can only be secured by full 
and complete research.”” These incontrovertible 
statements give us cause to “ think furiously.”’ It 
is neither pleasant to hear, nor good for our foreign 
trade, that French locomotives are “second to 
none.”’ Ours should be the best, and since there 
can be no question that a large and well-equipped 
testing station would help to restore them to that 
position, we look forward with some confidence 
to the ultimate success of Mr. Gresley’s untiring 
struggles to get such a station built. 

Although the report of Sir Alfred Ewing’s com- 
mittee was never published, the general character- 
istics of the proposed plant are known to a good 
many engineers. For ourselves, we admit there 
are aspects of the design which did not appeal to 
us, yet which—in view of the technical ability of 
thecommittee which had proposed them—we should 
have welcomed had the scheme gone through, on 
the principle that it is better to do something in 
case of need than nothing at all. But since that 
report was drafted the French locomotive testing 
station at Ivry has been completed, and we have 
little hesitation in saying that in several respects 
it is superior to the proposed British station. It is 
true that the latter had to fulfil certain limitations 
from which the former is free, but we have little 
hesitation in believing that if the committee were 
called into existence again it would, after visiting 
the French, and also the German, station desire 
to modify materially its original proposals. Hence, 
as always happens, the delay may be turned to 
good account by taking advantage of the oppor- 
tunity which it presents to incorporate the best 
parts of the Continental machines and to benefit by 
the experiences gained in the operation of those 
machines, experiences which, owing to the inter- 
national friendship that exists between all loco- 
motive engineers, would certainly be put at the dis- 
posal of the British committee. Thus, if the neces- 
sary funds can be found, it should be possible to 
make a British locomotive station just a little 
better than any other, and to secure from it results 
that would keep British locomotive engineering in 
a position which, owing to scientific investigations 
and tests, French engineers have now challenged. 


Railway Accidents. 


WE have laid ourselves open to reproof! When 
reviewing, in our issue of August 24th, the annual 
report, for 1933, on Railway Accidents, we made a 
passing reference to the danger that retribution 
may come to those who boast. We said that it 


would be unbecoming for the railways themselves 
to praise the success that had attended their 
efforts to make railway travel safe, and remarked 
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that what the companies could not do the technical 
Press might. Later on, we noted that Colonel 
Mount’s annual report showed that no passengers 
lost their lives in a collision last year, and we added 
that the same immunity applied to the year 1932. 
Alas! that that fine record has been completely 
broken. Within three weeks and a day there were 
two collisions, in each of which there was a greater 
loss of life than in any accident since the Charfield 
disaster of October 13th, 1928. The brief interval 
between the Port Eglinton collision of September 
6th last and that at Winwick Junction on the 
evening of Friday last, September 28th, is not 
without parallel, as only nineteen days elapsed 
between the Willesden collision of December 5th, 
1910, when five passengers were killed, and the 
Hawes Junction disaster on Christmas Eve, when 
twelve lost their lives. Seven years earlier—in 
1903—there were only twelve days between the 
derailment of July 15th at Waterloo, near Liverpool, 
in which six lives were lost, and the buffer stop 
collision of July 27th at St. Enoch, Glasgow, in 
which sixteen passengers were killed. Before 
leaving this aspect of our present subject we think 
that it is due to the railways that we should say 
that the previous collision to that of September 6th 
last, in which there was a loss of life among the 
passengers, was when one was killed at Dagenham 
Dock on December 18th, 1931, a period of nearly 
three years. 

The cause of the Port Eglinton Junction collision 
is not yet publicly known, as the signalman and 
the driver concerned did not give their evidence in 
public at the Ministry of Transport inquiry. That 
may imply that either or both of these men had 
committed an irregularity and their own testi- 
mony or the evidence of fellow servants might 
incriminate them were it given in open court, and 
thus lead to criminal proceedings. With that possi- 
bility in mind, especially in view of the later acci- 
dent at Winwick Junction, we would reproduce 
some figures we gave in the article of August 24th, 
mentioned above, that should be remembered in 
any consideration of the number of collisions. 


electrically operated motor vehicles, driven by 
32,000 engine drivers and motormen, which run 
over 400 million miles a year and whose movements 
along the line are protected by 26,000 signalmen. 
There is nothing, except the automatic train control 
on parts of the Great Western, to prevent drivers 
from failing to respond to adverse signals, nor to 
compel obedience to adverse indications. Neither, 
generally, is there anything to safeguard a signal- 
man from intimating that the section he controls 
is unoccupied when it is, in fact, obstructed. 
Collisions, of necessity, happen through a slip by 
the driver failing to observe a signal or through 
irregular block working by signalmen, or there may 
be an error by both men. It is safe to say that the 
Port Eglinton Junction accident should not have 
happened, as it goes without saying that the regu- 
lations safeguard a crossing train against one that 
intersects its path. But on that case, and on the 
later one at Winwick Junction, it would be improper 
to make any comment until the reports by Colonel 
Mount and Colonel Trench respectively appear. 

We take advantage of this opportunity to repeat 
what we said on April 6th last as to the duties of 
the Inspecting Officers of railways in the matter of 
accidents. From the year 1840 accidents have had 
to be reported by the railways and the Inspecting 
Officers used to inquire into those that appeared to 
demand investigation. In that, by the way, they 
were acting ultra vires, but that irregularity was 
corrected by the Act of 1871, which not only 
authorised such investigations, but required the 
Inspecting Officer’s report to be published. The 
publicity thus ensured, by pointing out how the 
accident could have been avoided, ¢.g., by the 
block system, interlocking, continuous brakes, &c., 
was expected to have a good effect upon the com- 
panies, and there is no doubt that the anticipation 
was realised. Matters are different in these later 
years and no longer is it necessary to educate the 
companies ; the most that happens to-day is the 
suggested modification of some rule or the recom- 
mendation for the provision of track circuit ; the 
latter is a requirement that has often been antici- 





There are some 21,000 locomotives, besides 2700 


pated before the publication of the accident report. 
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Handbook of Aeronautics. Vols. 1 and 2. London. 
Sir Isaac Pitman and Sons, Ltd. 1934. Price: 
Volume 1, 25s.; Volume 2, 15s. Second edition. 


In 1931 the first edition of the ‘‘ Handbook of 
Aeronautics ’’ was published under the authority 
of the Council of the Royal Aeronautical Society. 
The present edition is issued in two volumes, the 
second volume being entirely devoted to engines and 
airscrews. A great part of the Handbook has been 
rewritten, and a very considerable amount of new 
information added. 

The aircraft industry is a relatively new industry. 
During the Great War it became a new military arm 
of unknown potentialities, and under official control 
the foundation was laid for the production in Great 
Britain of machines, the safety and efficiency of which 
are acknowledged throughout the world. Without 
disparaging in the slightest degree the efforts of the 
manufacturers, it must be acknowledged that the 
rigid official inspection of material and assembly, 
the investigation work undertaken and suggested, 
and the co-ordination of knowledge and experience, 
went a long way towards forming the firm basis 
upon which the industry now rests. 

Continuous experimental work has been carried 
on by the Air Ministry, and the industry is indeed 
fortunate in that so many of the data obtained are 
readily available in the form of official reports. It 
is also fortunate in having available such an organisa- 
tion as the Royal Aeronautical Society. The object 
of the Council of this Society is to encourage in 
every way the compilation and the dissemination of 
accurate aeronautical information, and-in order to 
further this object, this ‘‘ Handbook of Aeronautics ”’ 
is published. 

A good proportion of text consists of -extracts 
from Reports and Memoranda issued by the Aero- 
nautical Research Committee, and from official speci- 
fications. The first volume is divided into eleven 
chapters, each compiled by a well-known authority. 
The first, which is lengthy, deals with aerodynamics, 
and covers such subjects as skin friction, struts 
and aerofoils, drag, stability and control, spinning, 
flutter, &c. Aircraft performance estimates receive 
detailed consideration in the second chapter. There 
are several methods of estimating aeroplane per- 
formance, and the complete method given is one in 
general use. The approximate methods given, how- 
ever, are not so well known, and some of them are 





believed to be published for the first time. 





The first step, either in laying out a tentative 
design or in checking, is to estimate the probable 
weight of the aircraft. Representative figures for 
the structural weight of components for various 
types of Service aircraft, both of wood and metal 
construction, are given, but the data relating to 
civil aircraft under this heading are not nearly so 
complete. Airscrew design is dealt with in Volume 2, 
but for greater convenience in the determination 
of performance estimates, the general characteristics 
are given in this section. This is followed by per- 
formance calculations, calculations of fuel consump- 
tion, and measurement of aircraft performance. 
Chapter III deals with construction, and includes 
specifications for the materials most generally used. 
Tables are given of the dimensions of standard bolts, 
nuts, &c. Typical metal spar sections are shown, 
and constants are given for channel, angle, tee, &c., 
sections. 

Chapter IV deals with materials, and is divided 
into four parts—Manufacturing and Protective 
Processes, Metallic Materials, Non-metallic Materials, 
Fabricated Materials and general tables. This 
section consists essentially of extracts from specifica - 
tions, and includes particulars of the Air Ministry 
standard colour scheme for the identification of 
material. 

The subjects dealt with under Meteorology are 
confined to those factors which may be regarded as 
affecting the design, performance, and navigation 
of aircraft. No attempt has been made to cover 
every aspect of meteorology as applied to aviation, 
but a useful bibliography is given at the end of the 
chapter for those seeking more technical aspects of 
the subject. 

A chapter is devoted to aircraft instruments. 
Diagrams and dimensions are given of a number of 
standard service instruments, with data relating to 
their accuracy and weight. 

Radio signalling receives due consideration, but 
it must be recognised that the production of radio 
equipment for aircraft is a specialised art, and little 
can be achieved by the mere adaptation of normal 
radio apparatus. A short description is given of 
wireless communication and navigation, and the 
rest of the chapter is devoted to the Air Ministry 
General Equipment Specification. 

Air survey and photography occupy a few pages, 
and then follows an important chapter dealing with 


tion of gliders and sailplanes is considered in Chapter 
X, and the last chapter gives conversion tables and 
other constants of general use. 

Volume 2 is devoted to aero engines and air- 
screws, and is the work of a single author. It opens 
with the general features of different types of engines, 
and gives a comprehensive list of data relating to 
the best-known petrol aero engines throughout the 
world. A sectional drawing of a radial engine is 
included, but only an outside view of a Vee engine. 
From the point of view of the student, at least, 
sectional views of other types of engine would hi. 
welcome. Design data relating to the major com 
ponents of an engine are given, and a chapter is 
devoted to engine performance. 

The chapter relating to stress calculations is 
almost in the nature of a text-book. Crank shafts 
are dealt with very fully, and the methods and data 
given should be of great interest, not only to the 
aero engine designer, but also to the designer ot 
automobile engines. In the chapter dealing with 
the design of springs, charts are given with the 
object of simplifying the selection of a suitable valve 
spring, but some of them are too small to be of real 
service. No particular emphasis is placed on the 
effect of surging of valve springs, although, by study 
ing the table of data, the increase in the maximum 
stress and in the range of stress, becomes evident. 

Supercharging, Carburetters and Intake Systems, 
Cooling, Ignition, Fuels, Oils, &c., are dealt with 
in detail in separate chapters, and*a short discussion 
on the testing of engines is followed by an important 
chapter on compression-ignition engines. The final 
chapter deals with airscrew theory. 

These two volumes should prove of great service, 
both to the designer and to the student. The diagrams 
throughout are excellent, the type is clear, and the 
bibliographies given at the end of the chapters 
are valuable. The ‘ Handbook of Aeronautics ” 
can be recommended as a reference book to all con 
cerned or interested in the design and construction 
of engines and aircraft. 


Applied Hydraulics. By Hersert Appison. London: 
Chapman and Hall, Ltd. 1934. Price 21s. 


THE number of text-books on Hydraulics must b) 
this time be legion. We have a due quota filling two 
large shelves for reference purposes on the general 
subject alone, without mentioning those concerned 
with particular applications ; and these books are 
but those we have specially chosen to suit our own 
purposes. It might be thought, then, that the subject 
was more than completely covered by what has alread, 
been written upon it. But a knowledge of hydraulics 
is necessary in so many branches of engineering, and 
water is so universally an important element that the 
last word in its study can never be written, and there 
is always room for yet one more volume on the shelves. 
The author of the present work is a Professor at the 
Royal School of Engineering, Giza, Egypt, and he 
therefore resides in a country where the control of 
water is one of the major affairs engaging the activities 
of engineers. His book is concerned with the practical 
application of the science of hydraulics, a study in 
which, although it plays an important part, mathe- 
ratics must be duly restrained by experience. The 
first part of the book contains six chapters dealing 
in about 100 pages with the fundamental principles 
of static pressure, flow through orifices, over weirs, 
in pipes, and along channels, dynamic pressure, and 
rotary motion. The remainder of the volume, cover- 
ing over 200 pages, is devoted to the practical appli- 
cations of the fundamental principles, Pipes and pipe 
systems and the control of water in open channels 
are first dealt with. Hydraulic turbines are con- 
sidered both from the constructional and operational 
points of view. The two chapters on pumping 
machinery deal respectively with positive acting 
pumps and centrifugal and propeller pumps, and the 
two final chapters are concerned with hydraulic 
transmission, the storage of hydraulic energy and 
hydraulic measurements. As a kind of appendix, 
125 problems are set and the solutions worked out. 
The work is not particularly intended only for the 
use of students. Rather has it been written as well 
for those whose student days are past and who have 
now taken up employment in some more or less 
specialised task. Many such engineers find themselves 
growing “rusty” on subjects whose problems they 
seldom meet, and this book is intended to keep them 
in touch with hydraulic practice. It is with the inten- 
tion of meeting conveniently the needs of both the 
student and the practising engineer that the book 
has been divided into two parts one dealing with 
fundamentals in which mathematics is at a premium, 
and the other with practical applications in which 
sound individual judgment is necessary to obtain an 
accurate forecast of what a particular piece of 
hydraulic apparatus is likely to do. 





The Early Years of Modern Civil Engineering. By 
Riowarp S, Kirspy and Puinie Gustave LAURSON. 
Yale University Press, 1933. Price 24s. 


Tus is one of those books through which a reviewer 
might wander interminably picking up here and there 
a sentence or two to augment or criticise, and dropping 
in now and again his own views on debatable points. 





design data and formule. The design and construc- 


Tt is an historical book, and no one could reduce the 
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whole history of civil engimeering into the compass 


of a single volume. Hence, it might better be called 
an historical sketch book, or, more accurately still, 
an historical reference book. Here one may find a 
few notes about a great many of the inventions and 
works upon which modern civil engineering has been 
built up, and if he be in search of further details, 
may turn to the copious bibliographies which the 
authors attach to their chapter for sources of more 
detailed information. ‘The first man,’ say the 
authors, “‘ definitely to cal! himself a ‘ civil ’ engineer 
was @ keen Englishman, John Smeaton, in 1761,” 
and they, in consequence, accept the Smeatonian 
period as the starting point for their investigations. 
But they are not too rigid in their adherence to their 
programme, and they have no hesitation in glancing 
further back when it suits them so to do. On this 
basis they deal in a series of well-illustrated chapters 
with all the branches of civil engineering from sur- 
veying up to the improvement of structural materials, 
and they end up with a double handful of Biographical 
Outlines illuminated by small portraits. 

Whilst this is certainly not a book that any 
one would think of sitting down to read from cover 
to cover, it is unquestionably one that should be 
known to engineers and that should be found on 
library bookshelves. 


SHORT NOTICES. 


The Operation of Motor Ship Ausiliary Machinery, 
Vol. I. By John Lamb. London: Charles Griffin and 
Co., Ltd. Price 12s. 6d.-The author of this book is a 
recognised authority on the running and maintenance of 
marine oil engines, and in previous volumes he has dealt 
with main engines and their operation at sea. The present 
volume deals more particularly with the operating side 
of ships’ auxiliary machinery, and the subject is handled in 
a thoroughly practical manner. The number of auxiliaries 
in the modern oil-engined vessel is great, and includes 
auxiliary generator sets, air compressors, turbo-blowers, 
steering gears, and electrical machinery both for engine- 
room and deck auxiliaries. The mechanical and electrical 
sides of the work are dealt with, and attention has been 
paid to such problems as different methods of starting and 
various systems of lubrication and oil purification. While 
the book is a practical one, the authors have wisely given 
such theory as is considered necessary for a clear under- 
standing of the subjects discussed and to show why and 
how the methods of operating the various machines 
which he recommends may effect economies or prevent 
operating difficulties. Most of the machines described 
represent those in general use, and when the volume is 
revised new types which have proved themselves in general 
service will be added. The book is one which should be 
very useful to those engaged in the design and running of 
ships’ auxiliary machinery, whether upon large liners, 
smaller cargo and coasting vessels, or motor boats. 


Centrifugal lumps and Suction Dredgers. By E. W. 
Sargeant. London: Charles Griffin and Co., Ltd. 1934. 
Price 15s.—The third edition of this well-known treatise 
on pumping machinery has been brought up to date by 
the insertion of new paragraphs and illustrations repre- 
senting the latest developments. We note in particular 
the 102in. diameter centrifugal pumps designed by 
Gwynnes, Ltd., for fen drainage. In view of the develop- 
ments which have recently taken place, the chapter on 
centrifugal sewage pumping plant has been entirely re- 
written. The theory of the Venturi meter is fully described 
in an appendix, and a further appendix contains much new 
matter on dimensions, horse-powers, discharges, and other 
useful notes connected with centrifugal pump design. 
The matters dealt with in this volume include deep 
well pumping, hydraulic pressure pumps, and lifting 
and transporting appliances, while a full description of 
various types of suction dredgers is included. The book is 
one which may be recommended to designers, manufac- 
turers, and users of pumping machinery. 





BOOKS RECEIVED. 


Allgemeine Metallkunde. By Dr. Ing. E. Pewowarsky. 
Berlin: Gebriider Borntraeger, Schéneberger Ufer 12a, 
W.35. Price 14.40 m. 

Mechanical Vibrations. By J. P. Den Hartog. London : 
McGraw Hill Publishing Company, Ltd., Aldwych House, 
W.C.2. Price 30s. net. 


Industrial Furnaces, Vol. 1. Third edition. By W. 
Trinks. London: Chapman and Hall, Ltd., 11, 
Henrietta-street, W.C.2. Price 37s. 6d. net. 

Abridged Callendar Steam Tables, Fahrenheit Units. 
Third edition. Revised by G. S. Callendar. London: 
Edward Arnold and Co., 41, Maddox-street, W.1. Price 
ls. net. 

Electrical Engineering Design Class Manual. By Dr. 8. 
Parker-Smith, M.I.E.E., and M. G. Say, Ph.D. London: 


Oxford University Press, Amen House, Warwick-square, 
E.C.4. Price 5s. net. 


Five Place Table of Natural Trigonometrical Functions 
to Hundredths of a Degree. Compiled by Amelia De Lella. 
London: Chapman and Hall, Ltd., 11, Henrietta-street, 
W.C.2. Price 6s. net. 


Mechanics and Applied Heat with Electrotechnics. By 

S. H. Moorfield, M.Sc., and H. H. Winstanley, B.Sc. 
London: Edward Arnold and Co., 41, Maddox-street, 
W.1. Price 6s. 6d. net. 
Design of Connecting-rods for High-speed Internal 
Comb gi By W. Cowburn Durney. London : 
Draughtsman Publishing Company, Ltd., 96, St. George’s- 
square, 8.W.1. Price 2s. net. 
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Mineral Resources of the United States, 1931: Part I, 
Metals. By O. E. Kressling. Washington, D.C.: Super- 
intendent of Documents, Government Printing Office, 
U.S.A. Price 1-50 dollars net, 


Lettets to 


LOCOMOTIVE POOLING. 


Sir,—Your issue of July 27th contains a letter from 
Mr. R. C. Case, which I have read with interest. 

Under present-day conditions, the one-man, 
engine method is impossible, except in cases where no 
other use can be made of the engine. On the Nigerian 
Railway we have a stopping passenger train in each 
direction daily between Lagos and Oshogbo, 186 miles, 
with thirty-nine stops, worked with 4-6-4 tank engines. 
There are other runs of 151 miles run by tank engines, 
worked on the one-man, one-engine principle. The only 
reason these engines are not pooled is that there is no 
necessity for it, as the engines cannot be used for goods 
traffic, and there are no night passenger trains on these 
services. 

Long-distance passenger train engines are pooled. The 
run between Kano and Jebba, 400 miles, is worked with 
one engine with three changes of engine crew, thereby 
saving two engines. The caboose system is also in opera- 
tion, a start having recently been made, and it is proposed 
to extend this method, which limits the drivers in charge 
of an engine to two only. By both these methods, the 
mileage per locomotive per month has been substantially 
increased. 

The whole question is one for the closest possible co- 
operation between the traffic operating officials and the 
motive power section of the mechanical department. 
The ideal is the longest run possible with a full load with- 
out a change of engine. On a railway with five different 
weights of rail—801b., 60 lb., 55 1b., 501b., and 45 Ib. 
per yard—this ideal cannot always be achieved. The 
first 215 miles out of Lagos is laid with 80 Ib. track, over 
which 16}-ton axle load engines of the 4-8-2 and 2-8-2 
types operate. There is then a section of 87 miles laid 
with 55 |b. rails, and thereafter a section of 150 miles of 
45 lb, track. This is followed by a section of 157 miles 
with 60 1b. track, after which is 230 miles of 45 Ib. rail 
track (including a short length of 50 1b.) to the terminus 
of the line. On the Eastern Section main line of the rail- 
way the whole of the 569 miles from the coast to Kaduna 
is 60 Ib. track, and on this section the caboose system is 
in operation with excellent results. But on the Western 
Section main line, with four different rail weights, through 
running is only possible with the smaller types of engines 
of 9}-ton axle load. The heaviest engines cannot go 
further than mile 215, and the 87 miles of 55 lb. section 
beyond has to be worked by a shuttle service, with indis- 
criminate pooling of engines. 

There are certain steps which have to be taken if pooling 
is to be acquitted of the charge contained in paragraph 2 
of Mr. Case’s letter, i.e., “‘ that the considerably extra 
mileage run per diem by pooled engines when in actual 
service has been countered by the time lost on in- 
creased repairs, and that coal consumption, as well as 
maintenance, costs, have undeniably risen.’ The 
steps being taken on this railway are :— 


one- 


(1) A searching examination by an examining fitter, 
as well as that by the driver, when engines come to shed 
for coal and water. 

(2) A higher standard of running shed maintenance. 

(3) An inducement to drivers to keep engines in the 
best possible condition, as if they were their own motor 
cars. 

(4) ‘‘ Servicing ” of engines at home sheds. By this 
is meant the lubrication of tender bearings, the lubri- 
cation by grease or oil of brake gearing, bogie centre 
pivots, compensating beam pins, spring gear, and the 
like, and grease lubrication for the motion, axle-boxes, 
and crank pin bearings. 

(5) A close analysis of all engine failures, with a view 
to avoiding recurrence and of lengthening the mileage 
between such failures. 

I agree with your view that only by a frank discussion 
of the problem, and the thinking out of new methods, can 
the objections to pooling be overcome, and it would be 
interesting and informative to hear the views of the other 
readers on the subject. 
M. P. Seuts, M.I. Mech. E., 

Chief Mechanical Engineer, Nigerian Railway. 

Ebute Metta, September 8th. 


GAS FOR INTERNAL COMBUSTION 
LOCOMOTIVES. 


Siz,—1 have just read Mr. Durtnall’s letter in the current 
number of your paper. ‘The case he puts forward is 
supremely logical, and I personally have endeavoured to 
interest both a firm I act for as consultant and also certain 
locomotive users in a gas producer locomotive. 

There seems no reason why such a locomotive should 
not be built, and, subject to certain points getting the 
attention which they deserve, prove successful. The 
justification for British railways trying such a locomotive 
seems logical, and I would venture to say that if the 
collieries had a fraction of the sales ability of the oil trade, 
such a course would have been impressed upon the said 
railways. As it is, the development of the oil engine loco- 
motive means so much less coal from the colliery, although 
the coal trade is one of the best customers of the railway, 








the Editor. 
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reputation for originality, would try out such a loco- 
motive, and I have suggested on one or two occasions to 
the Coal Utilisation Council that if one of the Welsh 
anthracite collieries tried out a gas producer locomotive, 
it might be the forerunner of a number for British railways. 

Mr. Durtnall’s point regarding the value for locomotive- 
building firms is a good one, but the trouble with loco- 
motive builders is that, skilful manufacturers though they 
be, they are poor engineers, and consequently the develop 
ment of new ideas passes them by. 

I fancy that about a quarter of the money expended 
in experiments with turbine locomotives which, to the 
average engineer seemed doomed to failure from the start 
for fundamental reasons, would have sufficed for the 
design and experimental work in connection with a gas 
producer locomotive. 

The chief difficulty in connection with such a locomotive 
would, of course, be that of varying load, and I have no 
doubt that Mr. Durtnall, like myself, has devised a means 
of getting over this. 

I think that for a start a British locomotive builder 
would be well advised to work in connection with a firm 
used to gas engines, and with one of the men who really 
knows about gas producers. Reinventing is a costly 
process and is wasteful. There are certain most attrac- 
tive points about the use of producer gas for locomotive 
work, and I could suggest five people whose collaboration 
in the complete article would, I think, ensure success. 

As regards size, I would suggest a 350-500 H.P. goods 
locomotive to run in competition with the Diesel loco- 
motives built or building for the L.M.S. 

October Ist. K. W. WILLANS. 


MACHINE FOR BURNING GRASS ON RAILWAY 
: EMBANKMENTS. 


A CORRESPONDENT desires information about a machine 
for burning grass on railway embankments. If any reader 
knows the name of the makers we shall be glad to hear 
-Ep,, THE E. 


from him. 








SIXTY YEARS AGO. 

Tue St. Gothard Company was formally constituted in 
December 1871 with the assistance of German, Swiss and 
Italian financial groups, each of which provided one- 
third of the total capital £4,080,000. Inspired by the 
success which had, in spite of much dismal foreboding, 
attended the construction of the Mont Cenis Tunnel, the 
St. Gothard Company was constituted to drive a tunnel 
beneath the Alps from Géschenen on the Swiss side to 
Airolo on the Italian and thereby to provide direct con- 
nection between the German, Swiss and Italian railway 
systems. Seven tenders were received for the construc- 
tion of the tunnel. Of these, two were withdrawn, one 
failed to supply satisfactory information concerning the 
system of construction which the contractor proposed to 
adopt and two were struck off the list. Of the remaining 
two that of Monsieur Favre of Geneva named eight years 
as the period required for the work while that of the Italian 
Company of Public Works specified nine. In addition, 
Monsieur Favre undertook to forfeit the “ caution money,” 
a sum of £320,000, if the work were not completed in nine 
years while the Italian Company would not consent to 
forfeit it until the end of the eleventh year. Finally the 
Italian bid exceeded the Swiss by half a million sterling. 
The contract was let to Monsieur Favre in the summer 
of 1872 and work on the construction was immediately 
begun from both ends. The route had been surveyed in 
1869 by Monsieur O. Gelpke and involved a total tunnel 
length of 9 miles 455 yards or about 1-4 miles more than 
the length of the Mont Cenis Tunnel. In cross section it 
was intended to make it nearly identical with the earlier 
work namely 19-68ft. to the crown of the arch, 26-24ft. 
maximum width and 24-93ft. minimum width.. At 
Andermatt a ventilation shaft 340 yards deep was to be 
Sunk to enter the tunnel a little over 2 miles from the 
Swiss end. At Géschenen the rock to be pierced was a 
hard granitic gneiss much fissured but free from water. 
At the Airolo end gravel, sand and pebbles were met with 
at first and then yellow limestone, gypsum, tale and mica 
schist and finally dolomite. Much difficulty was experi- 
enced in traversing a bed of schist encountered at about 
286ft. in from the Italian end from which torrents of 
water were discharged. According to an article in our 
issue of October 2nd 1874 nearly one-seventh of the total 
length of the tunnel had been completed by the end of 
June that year. The method of construction employed 
consisted of shot-drilling and blasting with dynamite. 
Almost every design of rock drill of any promise was, we 
reported, being tried on the work. To supply the com- 
pressed air for the drills steam-driven compressors were 
used at first but at the time of writing Colladon compressors 
driven by Escher Wyss water turbines were being installed 
for the purpose at both the Swiss and Italian ends. 








Mr. J. A. Hartness.—We have to record with regret the 
death on Tuesday last of Mr. John Anton Hartness, F.R.8.A., 
who for over thirty years had been the manager of the British 
office of Jones and Lamson, of Vermont, at Queen Victoria- 
street, E.C., of which firm his late brother, Mr. James Hartness, 
ex-Governor of the State of Vermont, was the President. Mr. 
Hartness, who retired from business some three years ago, was 
in his eighty-first year. He was a Trustee of the City Temple, 


of which he had been a member for over thirty years, and was 
a prominent member of the London Chamber of Commerce 





IT have hoped that the Great Western Railway, with its 


and the American Chamber of Commerce in London. 
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The Statistical Study of Road Accidents. 


No. 


By DUDLEY W. 


[At first sight it may appear that the subject of the 
following articles is outside our sphere. A word of 
apology for them may therefore be necessary. In the 
Jirst place, then, we invited Mr. Dudley Walton to write 
them in the interest of science. Until the analysis of road 
accidents is put upon a sound scientific basis we shall 
never know what the records mean. In the second, the 
car and the road, with both of which the engineer is con- 
cerned, are blamed for some of the casualties. Scientific 
analysis may show whether that blame is or is not 
deserved. If it is, then the engineer must set about 
correcting the faults. Finally, and in the third place, no 
one, whatever his vocation, can witness unmoved the 
increasing ‘* toll of the road” and feel unmoved to do 
whatever lies in his power to diminish it. Mr. Walton’s 
articles will lead to a clearer appreciation of the nature 
of the problem, and that is the first step towards the 


discovery of the solution.—Ep. THE E.}] 
Fh senebeange: is a potential casualty,” says the 
4 Minister of Transport, Major L. Hore-Belisha, 
who, with just two months’ experience of office, set 
his hands to the task of reducing the number of deaths 
on the roads. 
The need for action is urgent, with an annual roll 
of some 7000 deaths a year. Some comparative 
figures are :— 


Total Per cent. 
Deaths. accidents. of deaths to 

accidents. 
1910 -- 1,241 30,191 4-1 
1920 . 2,704 56,438 4:8 
1930 7,074 156,793 4°53 
1931 . 6,499 181,077 3-6 
1932 6,487 184,006 3-5 
1933 7,001 191,782 3:7 


The number of deaths, accidents, and of registra- 
tions has approximately doubled in nine years. The 
percentage of deaths to total accidents has tended to 
decline. The proportion of total accidents to the 
number of registered cars is tending to increase, but 
the proportion of fatal accidents to registrations 
remains fairly steady at a round thirty deaths per 
10,000 registered cars. These condensed statistics 
are difficult to interpret in a single sentence. Seeing 
that car registrations have not reached a maximum, 
more accidents and more deaths may be expected, and 
therefore vulnerability to risks is tending to grow. 
To measure the true tendency more data are needed 
than the existing crude figures supply. 

The total of 223,530 persons killed or injured in the 
191,782 accidents recorded in 1933 corresponds to an 
annual increment of 5 per cent. The annual incre- 
ment to the death roll is just under 3 per cent. These 
are disturbing figures when compared with any other 
cause of mortality. It is as if in a city of approxi- 
mately the size of Cardiff there were a death-rate of 
32 per 1000 among a population all of whom had been 
injured in some way or other. 

There is a sense in which all these deaths can be 
attributed to the engineers who invented and deve- 
loped the internal combustion engine. The I.C.E. 
as @ power unit had a larger range of adaptability 
than a steam unit, and was independent of the 
centralisation necessary for the economic use of elec- 
tricity. French and British and American engineers 
produced by 1906 a self-contained road vehicle, the 
correctness of whose underlying theory, so far as 
theory was concerned, was beyond dispute. Its 
practical application to the conditions of road trans- 
port took a few years to work out. 

Engineers fostered the new road transport, not 
only on account of the production of mechanically 
propelled vehicles being ‘‘ good for trade,” but 
because of the far-reaching relationship of transport 
with economic progress and stability. They were 
justified in encouraging a rival to steam. The earliest 
motorists, however, were not thoroughly familiar 
with mechanical principles. Manufacturers assumed 
too readily that the pioneer drivers who bought the 
earliest cars had some knowledge of machinery. This 
knowledge was largely wanting, as was also what is 
now called ‘road sense.” Thus for the first ten 
years of mechanical road transport considerable 
practical difficulties had to be overcome. When the 
motor omnibus was developed, with controls which 
were nearly fool-proof, it was found that the best 
driver was an experienced horse omnibus driver who 
had no ingrained prejudice about the superiority of 
horses. As to private cars, designers made the 
vehicle progressively easier to drive on the road 
surfaces of those days. 

At the end of the nineteenth century there was a 
more diffused knowledge of machinery of every kind. 
The Model Engineer, established by Mr. Percival 
Marshall in 1898, was typical of the way in which the 
nation was becoming mechanically minded. 

Every new engineering advance has been beset 
with handicaps, but the internal combustion engine 


I. 
WALTON, FSS. 


success was assured. Its opponents jeered and 
feared, and organised themselves against its obviously 
coming victory. Parliament welcomed the oppor- 
tunity of having something new to tax; the Civil 
Service rejoiced at having something new to control ; 
and justices were delighted at having a new class of 
people to fine and reprimand. 

Automobile engineers have been forced to design 
and develop a type of vehicle which obviates the 
handicaps imposed by the law, as well as those necessi- 
tated by the total environment. If Parliament had 
fostered road traffic as sedulously as it always has 
fostered rail transport, a better and a relatively safer 
type of car might have been evolved. Taxation, 
rules, and regulations have had restrictive effects 
on vehicle design. 

There has been a progressive and developing 
fiscal and legal prejudice against mechanical traffic. 
Taxation has been imposed to produce the largest 
possible amount of revenue regardless of the possible 
development of the one best type of vehicle. There 
are dozens of offences which are applicable to 
motorists which are not applicable to other users 
of the road. Some of these offences are not offences 
which affect the risk of accident. All the legal 
penalties for motoring offences are on an extravagant 
scale. Under the current Provisional Rules and 
Regulations (not in detail approved by Parliament) 
a motorist can be fined £5 for an offence for which 
the pedestrian can be fined only 5s. 

With regard to the decreased scale of taxation 
which will begin in the New Year, it is known that 
the change is the result of prolonged representation 
from the Automobile Association and car manufac- 
turers to the Ministry of Transport. The conditions, 
both of circumstance and taxation, which led to the 
popularity of a type of car for the home market 
interfered with the production of cars acceptable 
overseas. It is believed that the reduced taxation 
is leading to the production of a type of car equally 
suitable in its main essentials for both markets, with 
@ slight risk of the home market for a short period 
being at the mercy of imported cars. One thing 
is clear. The home market is not yet saturated with 
private cars, and a large number of motorists buy 
new and improved types every two or three years. 
The market in used cars is never inactive. Even 
obsolescent cars find buyers. 


PARLIAMENTARY CONTROL. 


From a brief survey of the progressive control of 
mechanically propelled vehicles one can infer the 
general policy of Parliament, and of the Ministry of 
Transport. Before 1896 mechanically propelled 
vehicles had to be preceded on the road by a man 
carrying a red flag, ostensibly in the interest of safety, 
but actually because until that year railway influences 
exerted through Parliament could not tolerate a rival 
method of heavy goods transport. The motorists’ 
Magna Charta of 1896 abolished the red flag and per- 
mitted a limit of 12 miles an hour. This limit was 
increased to 20 miles an hour in the Act of 1903, 
which also recognised the offence of “driving to 
the common danger.” It has been the view of many 
drivers that it was a retrograde step to reintro- 
duce, in the Act of 1934, the idea that a speed 
limit would make car driving safer, and thus 
tend to eliminate road accidents. No other impor- 
tant legislation affecting road transport, except those 
regulations and conditions imposed by the incidence 
of changing taxation, occurred until 1930, when the 
speed limit as applied to private cars was abolished 
and the Highway Code, now under revision, was 
promulgated. The Code was not made compulsory. 
Copies were given to all new applicants for licences, 
and breaches of the Code can be cited in evidence 
against offenders. Observance, or at least a know- 
ledge, of the Code may, at some future time be made 
a condition of valid licensing. 

The Act passed in this present year makes the 
Minister of Transport a national traffic dictator. It 
has re-established a speed limit for private cars of 
30 m.p.h. in built-up areas, with unspecified speed 
elsewhere. Some objections are being made to this 
restriction on the ground that high-powered cars can- 
not function at around this limit. The 30 m.p.h. limit, 
however, is not likely to be raised. Its area of com- 
pulsion may be extended when a legal definition of 
‘built-up areas ”’ is established, and the limit may 
possibly be reduced if and when the Ministry of 
Transport is able to determine, by the use of 
scientific statistical principles, the average maximum 
safety speed more accurately. Goods and passenger 
vehicles are limited to 20 m.p.h. On a busy highway, 
such as that between Reading and Newbury, the 
attempt to maintain a double standard is embarrass- 
ing to both classes of traffic. Available Ministry of 
Transport figures show that 62 per cent. of deaths 
occur at a speed not exceeding 20 m.p.h., and that 


The Ministry throws doubt on its own recorded 
figures. In the matter of speeds it admits the 
difficulty “of obtaining trustworthy evidence... 
usually the driver himself can only give an estimate 
...the opinions of witnesses, if there are any, 
frequently conflict ...the opinion recorded by 
the police must necessarily follow such evidence 
as they have, and is often limited to the uncor- 
roborated statements of the driver himself.” What- 
ever may be the ultimately established truth, the 
Ministry of Transport will have a reason for limiting 
speed to whatever rate, in its opinion, is likely to 
reduce the number of road deaths. It is an argument 
in favour of a lower speed limit that the controlled 
speed classifications—goods and passenger vehicles— 
show a lower accident ratio, but one cannot determine 
a true accident ratio from the published figures. 

Supervision as to equipment is imposed upon goods 
and passenger-carrying vehicles. These restrictions, 
on the whole, have been reasonable, makers of vehicles 
have been encouraged to conform with them, and 
sundry anomalies have been rectified. Local autho- 
rities, however, have power to impose local restric- 
tions, and a number of difficulties have arisen regard- 
ing the licensing of passenger vehicles operating in 
more than one administrative area. 

After 1918 discarded Army lorries came on the 
market in large numbers, and there was a period of 
reckless competition in road goods transport which 
was alleged to be injuring the railway companies. 
Hence the demand for stricter official control. The 
examination of goods and passenger-carrying vehicles 
has had favourable effects in the development of 
design. A new vehicle of known equipment and 
performance is not commonly subject to inspection 
before being licensed, but when old lorries or 
passenger coaches are transferred or relicensed, they 
are inspected as to fitness by the official examiners. 
Investigation might show that the lower accident 
ratio of these classifications is mainly due to the 
inspection, or conceivably it might come to light 
that the inspection is perfunctory. It is anticipated 
that an examination of private cars, especially those 
of ancient vintage, will be introduced sooner or later. 
Such an examination of aged vehicles would be 
strenuously objected to by owners, because the 
mere date of a car has very little to do with its 
performance, and the higher priced cars are designed 
for long service under normal conditions. Manufac- 
turers, however, would welcome some regulation 
that would remove from service many obsolete 
and ill-functioning cars. The problem is to define 
this type of car in the precise terms of a legal judg- 
ment. The old car, with old tires, and with inefficient 
brakes, seems to be particularly dangerous, but there 
are no statistics to support this general impression. 
The Minister has no available figures about the age 
of cars, but manufacturers appear to have statistics 
which determine the average period of effective 
service. Makers of heavy lorries encourage owners 
to keep their vehicle fit, for the selfish reason that the 
satisfied user is more than likely to buy a second 
lorry of the same “ make.” 

The vulnerability, or the risk of accident, does 
seem to be some function of the age of a vehicle. 
Aged cars are not taken off the road until either an 
accident happens, or a vehicle can no longer be 
speculatively insured. These unsafe cars could be 
driven off the road by a system of inspection, on 
transfer, similar to that in vogue for commercial 
vehicles. The taxation of 1914 illogically handi- 
capped the new and improved type of private 
motor car by remitting part of the taxation on 
old ones. A differential super-tax on cars over an 
age limit might weed out the weaklings. A vintage 
plate, indicating to the police the approximate age 
of a car might help. If a system of inspecting private 
cars should eventually come about, it could be carried 
out on the known statistical method of taking 
samples. It would not be necessary to examine 
every car on the road ; but at some unexpected time 
and place for a short period official examiners could 
be empowered to hold up suspected vehicles, take 
brief particulars, and pursue detailed inquiries 
at leisure. The knowledge that the defects of a car 
might thus be discovered and the owner penalised, 
say, by the invalidation of his insurance policy, 
would make all but the most reckless driver circum- 
spect. Something of this kind is already being done 
with regard to lights. At some places cars have been 
stopped by the police and drivers warned to have 
their lights put in order at once. 


A CoMPLEX STATISTICAL PROBLEM. 


The road traffic problem is one of multitudinous 
complexity. Its conditions need precise statistical 
study of the character described in the series of 
articles on ‘‘ Statistics and Engineering,’ published 
in THE ENGINEER during December, 1932. The total 
road environment is simply not suited for the 
maximum efficiency of the vehicle. This total 
environment can be examined by known statistical 
methods. Like Topsy, the road traffic has “‘ growed.” 
There is as yet no corpus of knowledge regarding 
optimum conditions of mechanical traffic. All that 
is definitely known is that the mechanical traffic 
occasions trouble both to itself and to the com- 
munity. The extent of the trouble is crudely measured 
by noting the number of accidents. 








encountered organised hostility from the moment its 


only 19 per cent. occur at or below 10 m.p.h. 
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the community’s uneasiness, but Parliament, and the 
creatures of Parliament, are not scientifically minded. 
There is neither accurate observation of road con- 
ditions nor logical processes of inference and deduc- 
tion. To-day there is a growing demand, dictated 
alike by proponents and opponents for scientific 
research and measurement. It is only when pheno- 
mena, natural or social, can be measured that they 
can be brought under control. The scientific method 
investigates both causes and effects. The main pro- 
blem is to discover, and, if possible, to define beyond 
dispute the causes of our present discontents. Then, 
to any plan or policy that may come out of such an 
investigation, an equally scientific method must be 
applied to forecasting the probable results of plan 
and policy. 


THE Ministry oF TRANSPORT REPORT. 


At the moment the principal means of studying 
road transport is to be found in the “‘ Report on Fatal 
Road Accidents which Occurred in 1933.’ This is 
issued by the Ministry of Transport (H.M. Stationery 
Office, 1934, price 1s.). It will be referred to hereafter 
briefly as M.T.R. It is a disturbing document 
at first sight, recording as it does 7001 fatal 
accidents, involving 7202 deaths in a single year. 
A casual examination shows that the Ministry 
hoped to shock the public by inferences which would 
be derived from its statements. The object of the 
inquiry “‘ was to obtain a detailed analysis of the 
principal circumstances in which fatal accidents 
occurred on the road.” It has succeeded in achiev- 
ing this object with a good deal of bias and prejudice. 
The figures are so gathered and presented that they 
would justify any kind of ministerial action or none 
at all. No recognisable statistical methods have been 
applied to test the validity of the figures. There is a 
preliminary bias shown in the use of the word “ fatal” 
—a word carefully avoided in other relative official 
documents. The word “ fatal’ implies that chance 
causes dominate the situation. No effort is made 
to distinguish between chance causes and controllable 
causes, and apparently the clerks at the Ministry 
have never heard of this distinction familiar to statis- 
cians and engineers, and briefly differentiated in a 
previous article (THE ENGINEER, December 30th, 
1932, page 602). 

The facts in the M.T.R. on road accidents are largely 
diluted with opinions. The “ principal circum- 
stances ” have been selected to suit the policy of the 
Ministry. The material has been. compiled almost 
wholly from police reports. A policeman, competent 
though he is in his vocation, and carrying out his 
road duties according to a generalised code of official 
instructions, is not likely to record clearly in his note 
book the pertinent facts about a piece of machinery. 
As everyone knows who has listened in court to police 
evidence, the constable who has been called to the 
site of a road accident, after it has happened, cannot 
always avoid giving the court a certain amount of 
personal opinion. Witnesses on both sides express 
opinions. At a coroner’s inquest even the doctor who 
certifies the’ cause of death gives a professional 
opinion when the actual facts are not established. 
The coroner himself is not concerned with discovering 
the cause of the accident, but only with the cause of 
the death. 

Behind every one of the 7000 accidents analysed 
by the M.T.R. there must be a large element of 
opinion which tends to obscure the facts. Opinion 
has crept in in other ways. For example: ‘‘ The Chief 
Constables were left to distinguish between built-up 
areas and areas not built up. . The Chief Con- 
stables were left to determine for the purposes of their 
reports ”’ (for which, of course, they could assume not 
much personal responsibility) ‘‘the standard of 
street lighting which they have classified as ‘ good ’ 
and ‘ poor.’ ”’ Now, the opinion of a Chief Constable 
on conditions of street lighting in a place which more 
than probably he has not personally visited, are 
worthless. Actually the M.T.R. figures demonstrate 
a case of fifty-fifty—1040 cases of death with good 
lighting after dark, and 1070 cases of ‘poor lighting 
or none. Someone ought to tell the Chief Constables 
that street illumination is no longer a matter of 
opinion, but can be standardised and accurately 
measured by means of portable instruments. The 
Ministry could afford to provide every coroner’s 
officer or police station with a photometer. 


LookING FOR SCAPEGOATS. 


One must suspect also ministerial statements, in 
the House of Commons and elsewhere, which openly 
or covertly ‘‘ abuse the plantiff’s attorney,” and 
impute ill motives to road users. The Ministry has 
always looked for a scapegoat. When Mr. Oliver 
Stanley was Minister of Transport, the scapegoat was 
the wicked motorist who killed the innocent pedes- 
trian. Now, under Major Hore-Belisha, it is the wicked 
pedestrian who ought not to be allowed to get in the 
way of the innocent motorist. Other scapegoats 
will probably be produced when the Minister wishes 
to make new regulations, and he can find supporting 
figures in his own document. There is, for instance, a 
peak of accidents around about: the hour for the 
closing of public houses and places of entertainment. 
There is another peak around the time of the collec- 
tions of the night mails in London. There are more 
pedestrians about in certain places and in certain 








hours because of the shorter working day. There is 
a correlation between mileage of new roads and total 
accidents, as there is between the import of bananas 
and the tonnage of battleships. The M.T.R. figures 
can be used to prove that narrow roads are much safer 
than broad. Over 78 per cent. of deaths occur on 
roads exceeding 20ft. in width! 

It is alleged that ribbon development has led to 
an increase in road accidents. If this be true it 
should be proved by figures and not by general 
impressions, even though Major Hore-Belisha has 
himself been making a tour of built-up by-pass roads. 

The Minister of Transport in combination with the 
Home Secretary might investigate the apparent 
“fact” that the increase of police control has been 
accompanied by more deaths. No doubt a rigid 
control of contributory causes would reduce the 
accident ratio. The fact is that every action taken 
by authorities to facilitate the flow of traffic increases 
the traffic (and the accidents), and the new or diverted 
traffic overtakes the regulations aiming at safety until 
the delay and risks get so large that drivers tend 
to avoid the handicaps. The fact that good drivers 
avoid bad places is a legitimate inference from the 
M.T.R., but the Ministry has not a single word of 
praise for the good driver, and does not know what 
good driving is. The assumption is that every driver 
is a potential criminal. ‘‘ Everyone,” the Minister of 
Transport broadcasted, “is a potential casualty.” 

Data based on such inadequate material derived 
from such unreliable sources and presented in such a 
prejudiced manner are not statistics, even though set 
up skilfully by the Government Printer in the tradi- 
tional Blue Book style. The M.T.R. is probably 


the least carefully compiled Blue Book ever issued 


by any Ministry. The facts alleged cannot be 
tested by statistical formule as are the estimates of 
the Registrar-General or the office records of an 
accident insurance company. Animus passes for 
proof, and is possibly officially encouraged. There 
is a tendency for the unsuspecting student of road 
traffic to follow those false but familiar routes to 
conviction: It is common experience; everybody 
knows ; it stands to reason ; it is firmly established ; 
it is absolutely true. If a statement be reiterated 
(a) in @ Blue Book introduction, (5) in the preliminary 
explanation, and (c) in the tables themselves, it can 
be .made to look like a mathematical certainty ; 
for we have it on the authority of the Bellman when 
collecting his crew for the hunting of the snark that 
‘«* What I tell you three times is true.” 

The Ministry does not know the real causes of road 
accidents, whether personal, mechanical, or environ- 
mental. The Ministry does not know that it does not 
know, and does not know if anyone else knows. 
Not to be too severely critical of the Ministry’s 
ignorance, the present position is that nobody knows. 
There are a few hypotheses worthy of being put to 
test, but at the moment there are no real statistics 
to verify or contradict any of these hypotheses. 
There are manifold crude guesses as to causes, but 
these ought not to be the basis of traffic regulation, 
either by Parliament, the Ministry of Transport, or 
by local authorities. 

In a succeeding instalment other sources of infor- 
mation, public and private, concerning the causes or . 
reputed causes of road accidents will be analysed. 





(T'o be continued.) 
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Steam Locomotive Progress. 


By H. N. 


[* is satisfactory to be able to record that the 
Institution continues to progress, and that its 
membership has increased from 1186 to 1500 since 
I was your President seven years ago. The estab- 
lishment of the new headquarters in Victoria-street 
and the provision of a room for the use of members, 
the holding of meetings in the Hall of the Institution 
of Mechanical Engineers, and the introduction of 
informal meetings, have all tended to the improve- 
ment of the status and efficiency of the Institution. 

The railways of this country, and, in fact, of 
almost every other country, have been passing 
through a period of great depression. In this country 
receipts from passengers, goods, and minerals con- 
tinued to decrease until about the summer of last 
year. It is very gratifying to be able to say that 
since then there has been a steady and continued 
increase in traffic due almost entirely to the general 
improvement of trade in this country. 

It took several years before the bottom of the 
depression was reached. Let us hope that many 
years of increasing prosperity may follow. When, 
year after year, the net receipts of the railways 
continued to show enormous decreases in comparison 
with preceding years, the necessity for economising 
became more and more urgent. Economies were 
demanded, and they were realised. Taking the 
total expenditure under Abstract “B” of the 
Statutory Form of Railway Accounts, which relates 
to maintenance and renewal of rolling stock, the 
expenditure on this account of the four grouped 
railways fell from 27 million pounds in 1927 to 20 
million pounds in the year 1933, or 26 per cent. 
During the same period the number of train miles 
dropped from 382 millions in 1927 to 377 millions 
in 1933, a reduction of only 1-4 per cent. The 
reduction of 7 millions in expenditure was obtained 
in many ways. In addition to wages cuts, reorganisa- 
tion of works has been effected, new and improved 
machinery has been introduced, and the number of 
new engines, carriages, and wagons constructed 
annually has been greatly reduced. Less rolling 
stock was required owing partly to reduced traffic, 
and also to improved use being made of the stock. 
The percentage of engines continuously under and 
awaiting repairs was reduced from 11-7 per cent. 
in 1927 to 8-0 per cent. in 1933. This reduction 
represented a gain of 770 engines available for 
traffic. The average consumption of coal per engine- 
mile of all railways in 1927 was 55-00 Ib., and in 1933 
had fallen to 52-41 lb., representing a reduction in 
the consumption of 575,000 lb., this saving being 
quite extraneous to the saving due to reduction in 
engine-miles run. 

The times of depression have, therefore, not been 
all to the bad ; good has resulted and unprecedented 
economies have been made in a comparatively short 
period owing to the urgency of the need. But it 
must be remembered that some of the economies 
were of a temporary nature only. With increased 
traffics the need for more rolling stock has already 
arisen, and the rate of building has increased. Carriages 
of a more luxurious type are demanded, wagons are 


* Institution of Locomotive Engineers, Presidential Address, 
September 27th, 1934. 





GRESLEY. 


being fitted with continuous brakes at a much 
faster rate, so that more express goods services can 
be provided ; consequently, there is bound to be an 
increase in expenditure on the maintenance and 
renewal of rolling stock. 

When you did me the honour of making me your 
President seven years ago, the necessity for the 
provision of a National Locomotive Experimental 
Station formed the main feature of my presidential 
address. It.met with a most gratifying reception, 
and shortly after a committee was appointed by the 
Lord President to examine a proposal that a national 
locomotive experimental station should be estab- 
lished. The terms of reference were as follows :— 


“ To examine a proposal that a central locomo- 
tive experimental station be established under the 
auspices of the Department of Scientific and Indus- 
trial Research with the co-operation of the railway 
companies, the locomotive manufacturing industry, 
and locomotive consulting engineers, and to submit 
a report, accompanied by plans of the buildings 
and lay-out recommended, inter alia, on 

(a) The estimated capital and maintenance 
expenditure involved ; 

(b) Thé most suitable site for the station ; 

(c) The. nature, composition, method 
appointment, and powers of the body 
management ; 

(d) The type of work to be undertaken. 


of 
of 


The Committee, which was composed of the chief 
mechanical engineers of the four leading railway 
companies, three locomotive manufacturers, two 
prominent railway consulting engineers, two Univer- 
sity professors, and a representative of the Crown 
Agents for the Colonies, under the chairmanship of 
Sir Alfred Ewing, was able to report unanimously 
in favour of the proposal, and succeeded in framing 
a scheme adequate in their view to meet present 
needs and to allow for future expansion. The scheme 
provides for a station equipped with modern testing 
plant embodying certain novel features in construc- 
tion, and a dynamometer car for use on the railway 
track itself. Of the usefulness of such a station 
there can be no doubt. The requirements of the 
export trade in locomotives, and the conditions 
of railway transport at the present day, indicate the 
need for better facilities for the scientific study of the 
locomotive than are generally available in this 
country in order that improvements in design, 
resulting in a higher standard ofther male fficiency, 
and economies in fuel consumption may be effected. 
The report was never published, as, unfortunately, 
by that time the need for national economy had 
become urgent, and there was no probability of the 
necessary capital being provided. 

If a Locomotive Experimenta] and Testing Station 
were constructed, economies in fuel consumption and 
improvements in the design of locomotives could be 
effected. There is urgent need for the provision of 
facilities for the scientific study of the locomotive 
in operation. It is generally recognised that great 
benefits have been secured to many industries by 
the adoption of scientific research. Without research 
waste and inefficiency are bound to continue and 
cannot be minimised. The need for research to secure 
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greater efficiency has never been more fully realised 
than it is to-day. 

About six years ago the French engineers, who 
were fully alive to the benefits which would be 
derived by the provision of a testing station, were 
able to persuade the French Government that it 
was necessary to have such a station. Just over 
twelve months ago the French station at Vitry, near 

Paris, was opened, and the following day I had the 

privilege of seeing one of the largest express passenger 

engines undergoing tests at over 60 miles per hour 
on ful! load in the new station. 

This experimental station is the most perfectly 
equipped in the world for carrying out analytical 
and scientific research into the working of that 
most wonderful, yet thermally inefficient machine, 
the railway locomotive. The station has been 
described in full detail in the technical Press.t It 
is of interest to note that the hydraulic brakes, 
on the wheels of which the driving wheels of the 
locomotive under test are carried, and which can be 
regarded as one of its most essential features, were 
of English manufacture. These brakes absorb the 
whole of the power developed by the locomotive, 
and are of such substantial design that each is capable 
of absorbing 1200 H.P. continuously for long periods. 
The plant is designed to test locomotives having an 
axle load up to 30 tons running at all speeds up to 

100 m.p.h. Provision is made for six hydraulic 

brakes, so that locomotives having six driving axles 
and capable of exerting up to 7200 H.P., can be 
tested. 

There are also four new dynamometer cars fitted 
with the most modern recording appliances, attached 
to the station. These are available for use in connec- 
tion with trials in service on any of the French rail- 
ways, and can also be used for checking the results 
of innovations which have been introduced as a result 
of research in the Locomotive Experimental Station. 

The total cost incurred in the construction of 
the station was about £120,000, exclusive of the 
dynamometer cars. 

The French railways, since the establishment 
some years ago of the Office Centrale des Etudes de 
Materiel in Paris, have made such pronounced 
progress in the design and scientific development 
of their engines that to-day their modern locomotives 
are second to none. The engines of the Paris-Orleans 
Railway, for example, have achieved results in the 
haulage of long-distance, high-speed trains of great 
weight over a severely graded line which had never 
been attained by engines of similar weight. In 
preparing the designs of the new eight-wheel coupled 
express passenger engine recently constructed at 
Doncaster, I did not hesitate to incorporate some 
of the outstanding features of the Paris-Orleans 
engine, such as the provision of extra large steam 
passages and a double blast pipe. There was no 
real novelty in these features, but the French engi- 
neers had worked out the designs scientifically and 
had proved them by the results obtained in actual 
service. The double-blast pipe has two nozzles, 
each 5}in. in diameter, whereas the usual single-blast 
pipe has one nozzle of about 5}in. diameter. The 
result is that the back pressure on the pistons is 
reduced from about 7lb. or 8lb. per square inch 
to only about 2lb. when running at speed. The 
establishment of the great new Experimental Testing 
Station at Vitry is evidence of the confidence and 
conviction of the French engineers that progress can 
only be secured by full and complete research. 

What have we here in England? A small locomo- 
tive-testing plant of 500 H.P. capacity installed 
at the Swindon works of the Great Western Railway 
thirty years ago by Mr. Churchward, whose tragic 
death last year we all deplore. He was without doubt 
one of the most eminent railway engineers of recent 
times, and we see evidence of his influence in the 
designs of the most up-to-date engines of each of 
the great railways of this country. The Swindon 
plant is, however, much too small for modern locomo- 
tives. There are four dynamometer cars in existence 
on British railways, all of which I regard as almost 
obsolete when compared with modern cars. 

Now that trade is beginning to improve and the 
advantages of research are being so generally recog- 
nised, the time is surely opportune to reopen this 
most important subject. 

The building of locomotives has been a national 
industry for over 100 years, and during the last 
few years that industry has been more depressed 
than almost any other industry in the country. 
Owing to the lack of facilities for carrying out 
research work, our locomotive designers and builders 
are working under disabilities when in competition 
with builders of foreign nations. The -railways 
of our great Dominions and Colonies still purchase 
many of the locomotives they require. They purchase 
them in the open market. Price is not necessarily 
the ruling factor in awarding contracts, because up 
to a few years ago, owing to the superiority of design 
and workmanship of the British-built locomotive, 
practically all the orders were placed with British 
builders. Locomotive experimental stations in 
America, Germany, and France are provided for 
the exclusive use of the railways of those countries. 
If a station of the most modern type were established 
here under the control of the Department of Scientific 
and Industrial Research, it would be available, not 


Testing Station is of national importance. 
The 


any of the interests concerned. 


facilities for handling traftic expeditiously. 


to levy appropriate fees for its use. 


been introduced abroad. 
has taken the lead. 


are not so great as in Germany. 


speeds, up to 112 m.p.h., have been reached. 


steam-operated trains ? 


path for trains of such exceptional speeds. 


method of signalling, and there is no question that 


with safety and comfort on our railways. It is not 


much power. 


of average length, say, twelve coaches, at 100 m.p.h., 


70 m.p.h. In the case of the “* Flying Hamburger,” 


at 100 m.p.h. 


comparatively negligible value at lower speeds, up 
to, say, 50 m.p.h. I think that the day is not far 
distant when heavy trains, consisting of one class 
only, will be run at speeds not less than the best 
speeds of to-day, and that short extra high-speed 
trains, for which a supplement will be charged, will 
be run between London and the big industrial centres. 
The steam locomotive, however of greatly improved 
efficiency, as a result of the establishment of a Loco- 
motive Experimental Station, will still continue as 
the chief power unit operating on our railways. 








The Institution of Automobile 
Engineers. 


PRESIDENTIAL ADDRESS.* 


THE automobile is a unique example of applied crafts- 
manship, representing a combination of science, art and 
precision manufacture, ranging from the physical chemist 
to the milliner, which exists in no other industrial product. 
There is no need to point out to members the extent to 
which it has revolutionised the lives of thousands of 
people and forced upon all men the realisation of the 
cardinal fact that wealth is goods and services, not money, 
for the reason that what was the toy of the wealthy 
only a few years ago is now the necessity of the million, 
and by the standards of 1914 there was not sufficient 
‘*money ” for this ever to happen. Stop the automobile 
industry to-morrow, even let it degenerate to the status 
of only twenty years ago, and the crisis of three years 
ago would fade into insignificance compared to such a 
sword thrust into the very vitals of present-day human 
existence. For this, the automobile engineer in the 
broad sense is the responsible agent. The names of Morris 
and Austin, Renault and Citroén, Chrysler and Ford, 
covering no small fraction of the world’s output, are ample 
proof that the automobile engineer from small beginnings 
has produced mighty things and has learned how to handle 
finance as well. In fact, when finance per se has attempted 
to control the automobile business it has invariably 
made a mess of it. The basis of success has been design 
and manufacture, not the cash register. Success has 
followed the men who have had the courage to produce 
cars which, from their own grasp of the psychological 
aspects of the situation, have met with a public welcome. 
The profits have followed the enterprise. I know of few 
successful manufacturers who were not the subjects of 
dire prophesy of failure. On the other hand, those who 
attempted to exploit the chop logic of business, the makers 
of ‘‘ assembled ”’ cars with their appeal to the eclecticism 
latent in the minds of mediocrities—where are they now ? 
It has been the strong sturdy individualistic exposition 
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only for the British railways and for the Dominion 
and Colonial railways, but the locomotive building 
industry also would be in a more advantageous 
position in having facilities for experimental research. 
The need for a Locomotive *Experimental and 


I do not see how the scheme can be financed by 
locomotive 
builders are not in a financial position to do so. The 
first call on the home railways, as trade improves, 
is to provide more rolling stock and give better 
The 
Dominion and Colonial railways cannot be expected 
to provide money for such a station to be erected 
in England. It appears, therefore, to be a matter for 
the Government to finance such a station, and to set 
up an organisation under the Department of Scientific 
and Industrial Research for its control with power 


Before concluding my address, it is appropriate 
to refer to the tendency to-day towards the speeding 
up of all trains, and to make some reference to the 
extra high-speed passenger trains which have recently 
In this matter Germany 
In France a similar service has 
been started on the Nord between Paris and Lille, 
and Bugatti cars are running on the Etat and P.L.M. 
In Holland and Belgium a number of Diesel-electric 
high-speed units are working, but the speeds attained 
On the other hand, 
it is claimed in the United States that even higher 


The question is naturally asked why has nothing 
been done here beyond speeding up the existing 
The answer, of course, is 
the difficulty in finding on our congested railways a 
The 
permanent way of the British railways is well known 
to be the most perfect in the world, as is also the 


trains of the highest speed contemplated can be run 


suggested that speeds much in excess of 100 m.p.h. 
can economically be maintained. The air resistance, 
notwithstanding scientific streamlining, absorbs so 
Experiments with models of existing 
types of coaches carried out by the National Physical 
Laboratory show that the air resistance of trains 


is approximately double that of similar trains at 


in which I recently travelled, it is calculated that 
85 per cent. of the power generated by the Diesel 
engines is absorbed in air resistance when running 
Streamlining is essential at extra 
high speeds, because air resistance of trains increases 
approximately as the cube of the speed, but it is of 


of sound engineering which has founded the household 
names of successful British manufacturers to-day, and 
it is upon this that the British industry depends, and it 
is here that the automobile engineer impinges upon the 
picture. 
* 
The specification of the modern automobile is very much 
the same as it was twenty years ago. Its radiator has 
changed a bit in shape, but not in character ; its engine 
is more “ six-cylindered’ than then; its transmission 
has recently had a dose of blood transfusion ; its frame 
has stiffened up a bit and got lower; its rear and front 
axles might well be the same, apart from an extra pair 
of brakes; its springs are much the same to look at ; 
its wheels are more or less the same, although the tyres 
are fatter ; it has acquired a full electrical equipment from 
self-starter to cigar lighter; and the body, for which the 
chassis is the raison @’étre, is alleged by some to be more 
uncomfortable, although certainly more “ eyeable,”’ 
which, unfortunately, cannot be appreciated by the 
owner and occupants when using the car. 
* * * 


But we, as engineers, know, although we may be accused 
of keeping it a secret, that into each and every detail has 
gone an enormous amount of experience and research. 
Minute details have been altered out of all knowledge ; 
the springing system, which was a reproach twenty years 
ago, is, without much visible alteration, a far more pleasant 
thing to-day. The aluminium piston which seized and 
scuffed so unreasonably has now been tamed. The 
carburetter system which defeated the wit of man now 
permits of cold-starting and snap opening with good 
economy. The vibrations inseparable from reciprocating 
engines have been buffered into smoothness. In brief, 
engineers have carried on a war of attrition with the 
elements which have confounded them, as revealed by 
public use and criticism. Whither are we bound? It 
seems to me that the stage is being set for a very radical 
re-design of the automobile, in which an attempt will be 
made to secure the ends now attained by other means. 

* * 


* * 


* 


It is important from time to time to examine the 
considerations in automobile design which are related 
to future progress and plan accordingly. These, it seems 
to me at the moment, resolve themselves into the possi 
bilities of dealing with road congestion, public safety, 
silence, and increased standards of comfort. It is obvious 
that if the maximum speed permitted and used were 
the late unlamented legal limit, the degree of road con 
gestion arising from the business use of cars would be 
intolerable. Road congestion is a function of car miles 
per unit time, and for a given congestion it is only possible 
to increase the car miles by a proportionate increase in 
car speed. It is therefore only possible to legislate for 
the increasing use of cars by permitting and designing 
for increased speeds; otherwise we run the risk of the 
meeting of extremes, so that as now in the heart of London 
at busy times it is quicker to walk than to ride. Now, 
speed from the automobile viewpoint is not quite so 
simple as according to Newtonian theory it should be. 
It is a compound of velocity, acceleration and rest, of 
which the most important is acceleration, produced by 
the peculiar conditions of motoring in Great Britain, 
with its winding roads, frequent hills, and the ubiquitous 
bicycle. The British automobile engineer’s attention 
should therefore be directed particularly to the production 
of, primarily, high-acceleration cars. It is perfectly 
feasible to consider an increase of 25 per cent. in average 
speed, and this without increasing maximum speeds to 
the extent of requiring undue skill from the average driver. 
The American car has gone a long way towards this 
end. The piston displacement per ton per mile of the 
average U.S.A. car on top gear is about 100 cubic inches, 
as against about 70 cubic inches for quite high performance 
British cars, but in order to do it the American car has 
developed into a large-engined, short-wheel-base car with 
relatively cramped body space, against which the cost of 
taxation and imsurance constitute formidable obstacles 
in the development of its British prototype. 

* * * 


British design has always tended towards the exploita- 
tion of large horse-powers from small engines, just ‘as 
it has always been ready to avail itself of the latest products 
of the metallurgist in order to reduce weight, regardless 
of a transient increase in cost of production in so doing. 
Its starting point has been the product rather than the 
cost thereof, and it may well soon reap a reward for this 
attitude by taking advantage of the resources of science 
rather than those of large-scale manufacture. There 
are great possibilities in the use of light alloys, the super- 
charger, and non-detonating fuels, which are beginning 
to be commercially available. 
* * 


Together with increase in speed, improved braking and 
steering are called for. So far braking systems have not 
been developed to take care of wet and greasy roads 
and dry surfaces with the same degree of efficiency on 
each. It is highly necessary to develop braking systems 
which require no greater pedal effort or pedal travel than 
that of the average accelerator pedal, and which shall 
still be immune from the consequences of panic braking. 
* x * 


Brakes seem to vary in performance beyond all reason ; 
componasnnne, is expresssd in terms of what happens before 
the business of braking begins. It seems to be overlooked 
that brake drums and shoes are highly loaded relatively 
weak elements in which inevitable distortions can wreck 
all theoretical considerations. As the distortions seem 
inevitable, the sooner they are harnessed into usefulness 
the better. 


* 


* * 


The matter of steering is in little better case. Most 
cars steer well on smooth roads, but at high speeds on 
irregular roads their deficiencies are manifest. The 
designer is in the dilemma of striving for undisturbed 
axle geometry involving the use of stiff front springs and, 
at the same time, facing a slow recognition of the fact 
that riding comfort depends upon soft front springs. 
Hence the chief reason for independent front springs, 
since these have gone hand in hand with controlled 


* 





front-axle movements. There is, however, following 
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the lead of Messrs. Rolls-Royce, a tendency towards 
radius-rod-controlled front axles, which is raising steering 
accuracy to a plane hitherto unattained. But the problems 
associated with a pair of rapidly revolving front wheels 
of very considerable weight and liable to get considerably 
out of balance through tire wear call for something more 
drastic before we can feel contented with steering 
mechanisms in general. 
* * * 

As this is being written a Committee has been appointed 
under the chairmanship of a Past-President of this Insti- 
tution to investigate the ways and means of suppressing 
noises in motor vehicles. Tt is reasonable to assume that 
suppression of noise will inctease the probability of accident, 
hut on balance it is probably desirable that the careful 
should live in peace rather than that the careless should 
continue to live by increasing the modern inferno. The 
problem of attaining silence in automobiles is one which is 
fraught with difficulties to which there is no royal and easy 
road of solution. They may be grouped under the heads 
of gas noises, mechanical engine noises, mechanical] trans- 
mission noises, mechanical chassis noises, tire noises, 
hody noises, and air resistance noises. I place gas noises, 
inlet and exhaust, first on the list, because of the vast 
difference which exists in different makes of cars. Since 
it is possible to suppress inlet and exhaust noises virtually 
completely and relatively easy and cheap to reduce them 
to the innocuous stage, the fact that they persist must be 
ascribed to some perversion in the minds of motorists. 

* * * 

In my view, the problems of noise are primarily related 
to those of rigidity. The modern high-speed engine is 
perforce designed in terms of the moment of inertia of 
its various stressed parts rather than of their modulus, 
this being one of the contributions of the automobile 
engineer to the theories of mechanical construction. 
Each time we make a part more rigid so do we raise the 
speed at which it can become resonant. The mere state- 
ment of this as a truism brings to mind one of the chief 
trouble makers in engine design—the piston. Both piston 
and rings are inherently of a springy nature. It is only 
possible to obtain silent running at low speeds in engines 
of 63 mm. bore and above by using spring type pistons, 
the very antithesis of the ideal of rigidity. A little calcu- 
lation in terms of the rigidity of the modern piston, the 
inertia side thrust at even moderately high speeds, and 
the clearance consequent thereon because of piston dis- 
tortion, shows that at the change-over point at about 
mid stroke when the side thrust passes from one cylinder 
wall to the other, strange things happen. The piston 
moves appreciably past the maximum velocity zero 
acceleration point before reversal is complete, and finishes 
up with a very healthy impact, which accounts for a great 
deal of the engine racket at high speeds. These “ hori- 
zontal impacts’ in a six-cylinder engine of 69-5 mm. 
bore, 110 mm. stroke, with a reciprocating weight of 
1-125 lb., piston clearance 0-005in., amount to some 256 lb. 
per pair of cylinders at 4000 r.p.m. There is thus a decided 
stimulus to investigate the possibilities of close clear- 
ances latent in the use for cylinders or cylinder liners of 
irons of the high-nickel type with a high coefficient of 
expansion, and pistons of high-silicon alloy with a low 
coefficient of expansion. Such an investigation may lead 
us to the use of close clearance aluminium pistons without 
split skirts. 

* - * 

The most important steps, in producing overall silence 
in the automobile, have undoubtedly been those of the 
introduction of the counterbalanced crank shaft and the 
flexible mounting of engines. It seems to have taken a 
long time to allow the engine, rather than the car and its 
passengers, to vibrate under its torque reactions. In 
general engineers have done a very good job in reducing 
engine noises and vibrations, 

* * * 

In a sense the points mentioned in respect of speed and 
noise are related to the comfort of the car in the broad 
sense. The principal point in chassis design affecting 
comfort, apart from silence and smoothness, is that of 
the suspension system. There has been much discussion 
of independent springing during the last few years which 
was originally advocated as a cure-all for wheel wobble 
and steering problems. The possibility of using low- 
period front springs, 7.e., of 6in. to 7in. static deflection, 
is, in my mind, the chief advantage which has been 
obtained. As mentioned previously, any rational system 
of controlling front axle movement so that castor angles 
do not vary + 2 deg. or 3 deg., according to road con- 
ditions or braking, seems to take care of the problem of 
steering, and at the same time allows the benefit of soft 
front springs to be obtained without the mass of links, pin 
joints and brackets so far essential to independent 
springing. 

* * * 

In advocating the necessity for increased acceleration 
and speed, it seems necessary to discuss the consequences 
therefore, since there is a prevailing idea that speed is 
the cause of motor accidents which are receiving what 
inany people consider a disproportionate publicity. It 
may be of interest to point out one or two things which 
public authorities themselves might do to help matters. 
One is the use of the American “ Stop ” sign, about 3ft. 
diameter, some 40 yards from a main road. This is 
definitely visible and means what it says. It imposes 
pon the cross-road driver the necessity of stopping, 
looking and listening before proceeding into or across the 
main road. Next the use of Stop and Go signs without 
the confusion of the yellow light, the red light being shown 
both ways for a few seconds before the green light comes 
on. Further, the extended use of the white line, the pro- 
hibition of parking or even stopping in main streets during 
rush hours, and last, but by no means least, concrete- 
surfaced roads which give the motorist a chance during 
night driving that he does not get on the black tarmac 
surface so universal in this country. 

* * * 


In general, I claim that a major cause of motor accidents 
is road congestion, and that the only cure for road con- 
gestion is either to limit the number of cars or to increase 
acceleration and speed. The risks arising from the diffi- 
culties of legitimately passing slow-moving vehicles are 
a matter of every-day experience. These we shall have 








with us for years to come, and not much can be done about 
it except to give the people who are not content to hang 
for miles behind .a column of cars. moving at 20 m.p.h. 
or thereabouts the kind of car which can safely go ahead. 
1 therefore frankly advocate thé development of design 
to the ends of high acceleration and of reasonably high 
speed, and I urge that this is not only compatible with, 
but essential to, the safety of the public and the motorist. 
* * * 


The degree of perfection of our products is a matter of 
technique and artistic expression. The capacity for their 
production is in the ultimate a function of the available 
man and machine hours for the purpose, the possibility 
of their absorption lies in making them desirable, but 





The Winwick Railway Disaster. 


One of the accompanying sketches shows the position 
of Winwick Junction, where the serious collision occurred 
on Friday evening last, as mentioned in our Seven- 
day Journal. The almost vertical line is the main line 
to the North of the L.M.S. Railway and runs almost due 
north and south. The northernmost west-east line is the 
original Liverpool and Manchester Railway ; the next is 
the Cheshire Lines, and the lowest is what was, eighty or 
so years ago, the St. Helens Railway. It is an alternative 
longer route between Liverpool and Mane thester, and it is 
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not necessarily in terms of existing ideas of price. The 
purchasing power of a people is, apart from savings, the 
sum of its productive efforts, i.e., production and con- 
sumption are interchangeable aspects of the same thing— 
wealth, comfort, and the amenities of life. Only when a 
thing is not wanted is it incapable of absorption by the 
process of the exchange of goods and services. The only 
time when a nation cannot have what it wants is when its 
combination of men, material, and machinery is insuffi- 
cient to produce its requirements, with the reservation 
that if things are wanted which for climatic or other 
reasons cannot be produced, it may be necessary to export 
domestic products to pay for these. But exports, 
nationally speaking. are the price that must be paid for 
the indispensable things which cannot be produced to 
advantage in the exporting country. In the process, of 
course, certain people make money, such as shipping com- 
panies, agents, dealers in bills of exchange, and possibly 
the manufacturers of the goods exported. Few things, 
however, are more fallacious than the assumption that 
exports are essential because of a saturated home market. 
This will only be true when men in general are satisfied 
with what they have and want no more. The present 
state of affairs with large unemployment and a low standard 
of living for those employed is an economic absurdity 
arising from the fear that ever haunts and shadows enter- 
prise and throttles achievement. 
* * * 

The British automobile industry can, if it will, orient 
its future in terms of highly technical development, in 
addition to, or as an alternative to, the reduction of costs 
by mass manufacture. The experience of the U.S.A. 
during the past five years should be a lesson in the risks 
of super-industrialism. It requires a great deal of imagina- 
tion to picture a state of affairs in which this country 
can ever have an output enabling it to compete on terms 
of price with the U.S.A. The dice are loaded against it 
from the start. It does not require so great an effort 
to imagine that by sheer technical superiority we can 
compete on the basis of value. Few things astonish the 
visiting American more than the results obtained by our 
chemists, physicists and engineers with relatively crude 
and limited experimental and laboratory resources. 

* * * 

I have had sufficient experience in the design and pro- 
duction of one specialised item—the aluminium piston— 
to have the greatest regard for the colossal research and 
study involved in making even the apparently most simple 
component function satisfactorily. Only by technical 
progress can this industry be kept vital and progressive. 

* * * 

If and when the British car becomes so standardised 
that even the most striking publicity makes no impression 
upon the prospective purchaser, nothing short of pro- 
hibition will prevent our American friends walking away 
with the business, for the good and sufficient reason that, 
other things being equal, costs depend upon quantities 
and the reduction of costs possible with a national market 
of some 3,000,000 cars per annum needs some combating. 

* « * 

In general, anything that has ever been really desirable 
on an automobile has got on to it sooner or later regardless 
of cost of production. I may be corrected in this, but, 
looking back over the last twenty-five years, I can think 
of nothing good that was permanently rejected because 
of cost. I can call to mind a lot of things which have got 
into the automobile of the real worth of which I am not 
so sure. Our production engineers are a resourceful and 
imaginative body and they have proved times without 
number that if something is good they can make it with- 
out costs getting out of bounds, and every now and again 
research hits upon something which not only is a tech- 
nical improvement, but actually saves money so that. it 
pays its way. As one example, I would refer to the 
cylinder wear investigation of our research department, 
which will save the industry in a short time more money 
than the Research Committee has cost since it was 
started. 

* * * 

In conclusion, | feel 1 should apologise for the somewhat 
personal nature of this address. If it does no more than 
leave the impression that the automobile engineer is a 
vital factor in the industry he serves, its purpose wili have 
been fulfilled. 








Over three-quarters of a million extra wireless licences 
have been taken out in Great Britain during the past year. 
The total number of licences in force at the end of August 
was 6,428,960, as compared with 5,654,400 in August, 
1933. 
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SIGNALS AT WINWICK JUNCTION 


over that line that the Great Western reaches Manchester 
from Chester. Warrington was joined to the Liverpool 
and Manchester at Earlstown on July 25th, 1831. Then, 
on September 3rd, 1832, the triangle seen on the east side 
of the Liverpool and Manchester was opened and was con- 
tinued as the ‘‘ Wigan Branch” to Wigan. On July 4th, 
1837, Warrington and Birmingham were joined by the 
Grand Junction Railway and so gave through railway com- 
munication between Liverpool and Birmingham. The 
main line to the North which starts at Winwick Junction 
is, however, a later creation. 

Our other sketch shows the lines and signals at Winwick 
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POSITION OF],WINWICK JUNCTION, 


Junction. The local train was on the down fast line, 
waiting for the left-hand arm of the home signals to its 
right to be lowered. It was the right-hand arm that was 
lowered for the express and that led to the driver of the 
local deciding to take his train to the box to inquire. 








AMERICAN SPECIFICATIONS FOR STEEL. 


Revisep standard epeciliciiices adopted by the 
American Society for Testing Materials provide steel with 
ultimate strengths of 60,000 Ib. to 72,000 lb. for bridges 
and buildings, in place of the former 55,000 Ib. to 60,000 Ib. 
quality. For mild steel the new figures are 55,000 Ib. to 
60,000 lb. It is proposed to revise the specifications for 
open-hearth rails to provide a minimum silicon content 
of 0-10 instead of 0-15, and manganese 0-70 to 1-00 for 
rails of 100 Ib. and over, instead of 0-50 to 0-90. The 
carbon range would also be changed :—0-64 to 0-77 up 
to 100 Ib. rails, 0-67 to 0-80 for 100 Ib. to 120 lb. rails, 
and 0-69 to 0-82 for rails over 120 lb. per yard. This 
increases the carbon in the lighter rails and reduces it in 
the heavier rails. Axles for railway cars and tenders are 
to have a manganese content of 0- 40 to 0-90, instead of 
the present 0-40 to 0-70 percent. Although uniform prac- 
tice in rotating beam tests for fatigue are proposed, the 
standardisation of methods is not recommended at this 
time, as it might hinder further research, while it is open 
to doubt whether the fatigue test has any important future 
as a test for acceptance or rejection of metal. Caustic 
embrittlement of boiler steel under stress, due to quality 
of water, is becoming serious, and in three or four years 
has caused the failure—partial or total—of about 175 
boilers in power stations, while on locomotive boilers 1, 
is also troublesome. It appears as fine hair cracks radiat- 
ing from rivet holes. The remedy is to maintain a per- 
manent ratio of sodium sulphate to total alkalinity in the 
water, the ratio depending upon the boiler pressure. As 
to specifications for rivets, the sulphur content was raised 
from 0-045 to 0-05, but attempts to specify only two 
instead of three grades of rivet steel have not been success- 
ful. Specifications have been prepared for electrically 
welded steel pipe for high temperatures and high pres- 
sures, together with a tabular statement of maximum 
service pressures permissible for steam power piping at 
temperatures above and below 750 deg. Fah. Special 
research is being conducted as to the effect of high tem- 
peratures upon steel under stress, or its load-carrying 
ability. 
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A New American Railway Route. 


ae 


ITH the construction of a 38-mile length of railway, 

which was opened to traffic on June 16th, 1934, the 
city of Denver, capital of Colorado, U.S.A., has been 
brought 175 miles nearer to the Pacific Coast by rail, 
and becomes a main point on a_ transcontinental 
route. While this event is important it marks the defeat 
of an ambitious, but unfortunate project for a new and 
independent direct line of about 560 miles between 
Denver and Salt Lake City. This situation is explained 
by the map, Fig. 3. 

The city of Denver, in the foothills of the Rocky Moun- 
tains, at an elevation of 5200ft. above sea level, is fronted 
by one of the highest and most forbidding parts of the 
range, and while several railways enter from the east, 
there has been hitherto no main line directly westward. 
The Union Pacific Railway has a branch running north 
for 106 miles to its main line, while the Denver and Rio 
Grande Western Railroad has to run 120 miles south of 
the city before it turns north-west and west to find a 
practicable pass. Thus, from Denver to Salt Lake City, 
where this latter line connects with roads to the coast, the 
distance is 745 miles, as against 626 miles by the Union 
Pacific. 


To provide a shorter line and to put Denver on a direct 
transcontinental route, a railway striking directly west- 


ditions for a 255-mile local railway having no western 
outlet. However, the railway has had to pay rental to the 
Tunnel Commission. This’ impasse continued until the 
opening of the new 38-mile connecting link in June this 
year. 

From the map, Fig. 3, it will be seen that at one point, 
west of the tunnel, the older Denver and Rio Grande 
Western Railroad is within about 40 miles of its intended 
competitor. After much negotiation and with the per- 
mission of the United States Government—through the 
Interstate Commerce Commission—the former road has 
acquired control of the latter and has built the connecting 
link which extends from Dotsero on its own line to a point 
fancifully called Orestod on the Denver and Salt Lake 
Railroad. For organisation and construction purposes, 
this link was called the Denver and Salt Lake Western 
Railroad, or, more colloquially, the Dotsero Cut-off. 

Thus, trains from Denver may now proceed directly 
west over the newer line, through the Moffat Tunnel, 
and then over the “ cut-off’ to reach Dotsero, a distance 
of 167 miles. As the distance from Denver to Dotsero 
by way of Pueblo is 342 miles, there is an immediate 
saving of 175 miles. In addition, the original line vid 
Pueblo has heavier gradients and two summits—of 7200ft. 


which flows into the Colorado at Dotsero. They are all 
plate girder structures of three spans, with 120ft. channel 
span. Besides these bridges there are numerous drainage 
openings for creeks and small tributaries. These include 
short trestles of creosoted timber with ballasted floors and 
pipe culverts ranging from 12in. to 7ft. in diameter. The 
only stations are at the ends of the line, there being no 
town. But as there is cattle grazing in the valley there wil! 
be cattle pens and sidings at convenient points. As Orestod 
will be a division point, it will have a running shed, yard 
tracks, coal and water service and a rest house. 

Permanent way construction consists of 90lb. flat- 
footed rails with base plates on creosoted sleepers. The 
ballast is crushed gravel, 10in. deep, on a bed of engine 
cinders that blankets the formation level. The width at 
formation is 18ft., exclusive of side ditches or drains in the 
cuttings. Embankments adjacent to the river channel are 
faced with a revetment of loose rock to prevent erosion 
by flood waters, which may rise 8ft. or 9ft. above normal 
river level with the melting of snow in the mountains. 
The Dotsero Cut-off was surveyed and built under the 
direction of Mr. Arthur Ridgway, chief engineer of the 
Denver and Rio Grande Western Railroad. 

Electric operation of the 6-mile Moffat Tunnel was con- 
sidered, but as there was no prospect of electrification on 
the connecting railways, it was evident that power 
ventilation would be much more economical, and would be 
necessary for heavy trains working on the tunnel gradients 
of 1 in 100 and 1 in 300. The ventilating plant is at the 
east end, the massive concrete portal being formed with 
a fan room at each side, and a concrete duct from the fan 
casing, opening into the tunnel at about 100ft. from the 








Fic. 1—TYPICAL CURVE IN COLORADO VALLEY 


ward was started some thirty years ago, for a projected 
length of 560 miles to Salt Lake City. This necessitated 
an extremely difficult mountain section of about 40 miles, 
near Denver, with gradients of 1 in 25 to surmount the 
Corona Pass, at an elevation of 11,660ft. Beyond this 
section would be an interior plateau capable of develop- 
ment and cultivation. As such a mountain crossing would 
be unfavourable in comparison with its competitors, and 
would involve heavy working expenses, including removal 
of deep snows during several months of each year, it was 
planned to supersede this open-pass line by a tunnel, 
6 to 8 miles long, according to the elevation selected. 
The open-pass line was built as the Denver and Salt Lake 
Railroad, and after various financial difficulties it finally 
reached the small town of Craig, 255 miles from Denver, 
and 305 miles from its intended destination. This is its 
present terminus, and there is no prospect of its extension 
further westward. Under these conditions tentative 
projects were considered at different times for connections 
with other railways, including a Union Pacific branch from 
Craig north-west to its main line, and also a southward 
extension to the Denver and Rio Grande Western. 

The same financial difficulties made it impossible for the 
railway to build its low-level tunnel. However, a 6-mile 
tunnel at about 9200ft. elevation was built eventually as 
a public work, bonds being issued by a Commission of the 
State of Colorado. Funds were raised by taxing property 
within an area assumed to be benefited by the construc- 
tion of the tunnel. The city of Denver, of course, was 
principally benefited. This great tunnel, opened to traffic 
in February, 1928, and intended to be leased to any railway 
desiring to use it, was named the Moffat Tunnel, in 
memory of the late Mr. David H. Moffat, the originator of 
the railway and tunnel project. It did not serve its 
original purpose, but only provided better working con- 











and 10,400ft. elevation. 








while by the new route the maxi- 
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mouth. When a west-bound train has entered the tunnel, 
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mum gradients are | in 50, and there is only the one summit 
in the Moffat Tunnel, as shown by the longitudinal section 
in Fig. 2. The older route will still be operated to serve the 
numerous towns along its course, but through fast trains 
passenger and goods—between Denver, Salt Lake City, 
and the coast will now be run over the new and more 
favourable route. 

Location surveys for the Dotsero Cut-off were restricted 
severely by the fact that the line lies entirely along the 
winding valley of the Colorado River—flowing west and 
south. For a few miles at each end of the line the valley 
is fairly wide, and here the railway is carried along the 
side hill slopes. But for nearly 14 miles it has to follow 
the circuitous course of the narrow cleft known as the Red 
Canyon, the sides of which in some places rise nearly 
4000ft. above the river. As the line is to be operated by 
fast trains, it was desirable to avoid sharp turns as far as 
possible, necessitating frequent crossing and recrossing of 
the channel, although numerous channel diversions were 
made to avoid excessive bridging. As the result of 
successive surveys in detail at difficult points, the original 
surveyed length of 42 miles was reduced to 38 miles. 

There is an almost continuous descent of about 1 in 203 
from Orestod, broken only. by a short length of 1 in 143 
and a shorter length of rising gradient of 1 in 330. The 
total fall is about 545ft. in the 38 miles. On the main line 
going west from Dotsero the maximum gradients are 
1 in 80 and 1 in 100. Curvature on the Cut-off is severe, 
with continuous successions of curves in several places. 
It averages 112 deg. to the mile or an aggregate of 4200 deg. 
for the 38 miles. The sharpest curves have a radius of 
955ft., and all curves have spiral ends or transition curves. 

There are two tunnels, 1110ft. and 700ft. in length. Of 
the ten bridges, nine cross the Colorado River in avoiding 





Fic. 3—MAP OF RAIL CONNECTIONS BETWEEN DENVER AND SALT LAKE CITY 


and until an east-bound train is within a certain distance 
from the portal, the tunnel is closed by an electrically 
operated portcullis gate, having a steel frame covered 
with canvas. By means of a pair of electrically operated 
gates, 10ft. by 24ft., in each duct, the fans—without revers- 
ing—can either draw the air out or force it into the tunnel, 
causing either induced or forced draught, as required. 

It was at first proposed to create an air current in the 
same direction as the train, carrying the smoke ahead of it. 
But for trains moving at 15 to 18 miles an hour, the neces- 
sary air velocity of 20 miles would require a very costly 
and uneconomical plant. As now operated, an air current 
at 10 miles an hour blows the smoke and gases back over 
the trains, but the air dilution is sufficient to prevent any 
unpleasantness in the passenger cars, while with goods 
trains hauled by the “‘ Mallet ’’ engines, the air condition 
at the rear of the trains is quite satisfactory. 

To expedite tunnel construction, a pilot tunnel, about 
8ft. by 8ft., was driven in advance, with drifts to the centre 
line of the main bore, so that work on the latter could be 
started in both directions from several intermediate head- 
ings. An interesting feature is the use of this pilot tunnel 
to bring to the city of Denver a new water supply from a 
river on the west side of the mountains. All the side 
drifts were sealed with concrete and the tunnel was 
enlarged to about 10ft. to permit of laying in it a steel pipe 
line 7ft. in diameter. This pipe line was built in 1933. 








AT an average speed of about 230 miles per hour, Sir 
Charles Kingsford Smith recently flew across Australia 
from Perth to Sydney, a distance of 2175 miles being 





excessive curvature. The other crosses the Eagle River, 





covered in 94 hours. 
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Claude-Boucheron Floating Ice 
Factory. 


In pursuit of his untiring efforts to develop power 
from the differences in temperature of the sea at its 
surface and at great depth, M. Georges Claude pur- 
chased some time ago a tramp steamer, the “ Tunisie,” 
and fitted her out with a complete equipment of evapo- 
rators, turbines, condensers, and ice-making plant. 
On September 4th, this novel vessel left Dunkerque for 
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FiG. 1--GENERAL PRINCIPLE 


Brazil, coaling at Cardiff en route. She will be anchored 
close te Rio; a tube will be sunk to the bottom of the sea, 
and she will undertake the commercial manufacture of ice 
without the consumption of fuel. 

A complete description of the vessel was given recently 




















FiG. 2— FLOAT FOR TUBE 


in Le Genie Civil, whose Editor has courteously given us 
permission to present a version of his article to our readers. 

The principle on which the plant in the ** Tunisie ”’ will 
work may be readily understood from an inspection of Fig. 1. 
Within a closed vessel there is a central bulkhead contain- 
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FIG. 3—DIAGRAM OF COMPLETE INSTALLATION 


ing a low-pressure turbine. To the left of this bulkhead 


there is an evaporator C, which receives water at a tem- 
perature of 25 deg. to 28 deg. Cent. taken from a depth 
of 2-5m.; to the right, a condenser D is supplied with 
pl at 2 deg. to 3 deg. Cent. drawn from a depth of 
650 m. 


A suitable air pump G is connected with the 


spaces on both sides of the bulkhead. The turbine shaft 
drives at one end an alternator A, and at the other an 
ammonia compressor B. The action is obvious. The 
relatively warm water boils under the reduced pressure, 
and the vapour from it passes through the turbine to the 
condenser. The condensate mixes with the overflow of 
warm water and returns to the sea through the pipe H. 


The cold and warm water tubes are 2-5 im. in diameter. 

In Fig. 3 a diagram of the whole installation is pre- 
sented, and is quite self-explanatory. 

Particular interest attaches to the long tube which 
descends nearly to the bottom of the sea. When com- 
pleted it will be between 650 m. and 700 m. long, and it 
is 2-5m. in diameter. It is made of quite thin plates, 














Fic. 4--THE ‘‘ TUNISIE"’ 


So much for the principle. It is realised on the 
*Tunisie’’ in the form shown in our illustrations, 
and particularly by Figs. 4, 5, and 6. From Fig. 5 it will be 
| observed that the main vessel is divided by eight bulk- 
heads in each of which there is a single-stage turbine 














FITTED FOR ICE- MAKING 


3mm. to 3-5mm. in thickness, autogenously welded, 
and covered for insulation purposes with a layer of wood. 
A block, 200 tons in weight, will anchor the lower end of 
the tube, whilst its summit will be supported by a spherical 
float, 9 m. in diameter, made of steel, 14 mm. thick, elec- 
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b. The evaporators are marked a, and the flow of 
the vapour is indicated by arrows. It will be observed 
that at one end there are mixing, or jet, condensers, and 
at the other surface condensers. This difference was made 
solely with the object of ascertaining the respective merits 


Fic. 5—POWER EQUIPMENT ON THE ‘* TUNISIE"’ 


trically welded. An opening near the bow of the ** Tunisie ” 
has been provided to enable the tube to be assembled 
in lengths of 6 m., which, after bolting together, will be 
lowered stage by stage. The tube will pass through the 
float, which is provided with a scaffolding—see Fig. 2— 
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FiG. 6—THE EVAPORATOR, 


of the two types. The openings through the bulkheads 
are 2-5 m. in diameter, and it is estimated that each turbine 
will develop 275 kW on a temperature difference of 
22 deg. Cent. The alternator is rated at 800 kW, and thie 
rotary ammonia compressor will consume 1300 kW. 
In full operation the consumption of warm water should 
be 6 m.* per second, and of cold water 5m. per second. 








TURBINE AND CONDENSER PLANT 


from which a platform can be lowered 6 m. or so inside 
the tube, and on which men can stand to make the 
connections between the sections. Each joint will be made 
with one hundred bolts. M. Claude estimates that 
in favourable weather the tube may be completed in 
three or four days. The uppermost connection¥of the tube 
is accordion pleated to permit small vertical movements. 
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Temperature of Molten Steel. 


Iw a paper before a Joint Meeting of Section A (Mathe- 
matical and Physical Sciences) and G (Engineering) on 
Thursday, September 6th, Mr. R. 8. Whipple discussed 
some of the difficulties of measuring the temperature of 
molten steel. He pointed out that in 1917 Dr. W. H. 
Hatfield stated that ‘‘ although the temperature at which 
steels are cast must have an influence upon their ultimate 
physical properties, no ready and reliable method of 
measuring such temperatures from the works standpoint 
is available. This is a considered statement.” He was 
sorry to have to say in 1934 that although the need was 
still as insistent as ever, no completely satisfactory 
method of taking the temperature of molten steel had 
yet been evolved. Unfortunately, the practical difficulties 
in making the temperature measurement are great, and 
can only take the form of compromises. The measure- 
ment desired is that of the temperature of the steel 
itself determined by a pyrometer immersed in it; but, 
unfortunately, that is not practicably obtainable, although 
work done by Dr. Fitterer gives some hope that it may be 
possible in the near future to immerse successfully a 
thermo-couple in a bath of steel. 

In a Siemens furnace the temperature is about 1630 deg. 
Cent., approximately 120 deg. Cent. below the melting 
point of platinum, and the difficulty of inserting a pyro- 
meter into the molten metal through the open door of 
the furnace is almost insuperable. The pyrometer must 
be at least 9ft. or 10ft. long, and must be protected by a 
fire-resisting material which is robust and will not easily 
dissolve in the molten steel. In addition to what may be 
called the practical difficulties are the facts that none of 
the so-called base-metal thermo-couples can be used for 
temperatures as high as 1600 deg. Cent., and that the 
couples of the rare-metal group have to be protected by 
envelopes which are non-porous to the furnace gases 
which so readily attack platinum. 

In 1925 the Iron and Steel Institute appointed a Com- 
mittee to investigate the heterogeneity of steel ingots, 
and this Committee, realising the importance of tempera- 
ture measurement in the production of satisfactory 
ingots, appointed a Sub-Committee in March, 1929, to 
investigate the temperature side of the problem. Early 
in its deliberations the Committee decided that with 
the materials at present available the problem could only 
be solved by the use of optical pyrometers. It proceeded, 
therefore, to study the precautions that must be taken 
to obtain as accurate results as possible under works 
conditions. The Committee examined the types of optical 
pyrometers in general use in steel works, and found that 
in Great Britain there were only two, the disappearing 
filament pyrometer and the Wanner polarising instru- 
ment. By the courtesy of Brown, Firth and Co., Ltd., 
it was arranged that simultaneous observations of the 
temperature of the metal in a ladle, or when being poured 
from the furnace into the ladle, or, again, from the ladle 
into the ingot mould, should be determined. The early 
observations showed serious discrepancies between the 
readings obtained with the various instruments, and the 
need of careful standardisation was clearly indicated. 
The instruments were then standardised in the pyro- 
metric laboratory of Hadfields, Ltd., before further 
observations were made. Experience showed that the 
most satisfactory observations for the purpose of com- 
parison were those taken on the stream of metal issuing 
from the ladle. The results obtained were concordant, 
but there were discrepancies amongst the observations 
which called for investigation. 

The light emitted by an incandescent surface is 
frequently polarised, and, as the Wanner type of pyro- 
meter is a polarising instrument, it was felt that some 
of the discrepancies (admittedly only small ones) obtained 
between the readings of the pyrometers when sighted 
on the stream of metal from different angles, might be due 
to polarisation effects. It was, therefore, decided to 
discontinue observations with these instruments and to 
concentrate on the disappearing filament pyrometer. 
Discrepancies found in the readings given by these latter 
instruments required investigation, especially when 
sister instruments differed in their readings at 1600 deg. 
Cent. by as much as 20 deg. Cent. 

When comparatively low temperatures are measured 
by the disappearing filament pyrometer, it is possible 
to match the light from the filament against that from 
the hot body without the use of a mono-chromatic screen, 
but for temperatures above 1100 deg. Cent. it is imperative 
that a screen should be used so that the two bodies appear 
to be the same colour in order that a successful match 
may be obtained. It is not possible to run the filament, 
of an incandescent lamp at a temperature higher than 
1500 deg. Cent., as it would deteriorate rapidly and the 
calibration values would soon become unreliable. When 
the temperature of the hot body which is being observed 
is above this temperature the light emitted must be 
reduced in intensity by a screen of neutral-coloured glass, 
so that for the highest temperature for which the pyro- 
meter is calibrated the filament temperature is less than 
1500 deg. Cent. 

For the measurement of molten iron and steel tem- 
peratures it was determined to establish a pyrometer 
having a range of 1200 deg. to 1800 deg. Cent., and it 
is on this range that work has been concentrated. After 
some research for a ‘‘ mono-chromatic ” filter, Chance’s 
** Selenium Red ” was chosen as being the mo&st suitable. 

The next problem was to find a suitable “ neutral ” 
filter, and a particular thickness of Chance’s “ Special 
Are Screen ” was found to fulfil the required conditions 
perfectly. At the suggestion of Dr. F. H. Schofield, of 
the National Physical Laboratory, the magnification 
of the eye-piece of the telescope was increased from 1} 
to 4 times, and this has been found to assist materially 
in the matching of the colour of the filament against that 
of the hot body. 

As a result of this investigation it has been found 
that the apparent temperature of a stream of molten 
metal from a ladle can be determined by two or three 
observers, using disappearing filament pyrometers, to a 
high degree of accuracy. In one experiment, in which 
four observers were using separate instruments, the 


of tipping into thé ladle till the final casting operation 
was 10 deg. Cent. At the latter end of the experiment 
(when few fumes were present) the readings of the four 
instruments (with the exception of one reading) agreed 
to 6 deg. Cent. at temperatures ranging from 1500 deg. 
to 1400 deg. Cent. Owing to the stream of molten metal 
from the ladle not being a true black body, the tempera- 
tures are admittedly only apparent ones, but are useful 
in enabling the steel maker to repeat conditions which 
have been successful in the past. The position, however, 
said Mr. Whipple, is not satisfactory. 

The repeating of the conditions of a pyrometer reading 
is the difficult factor ; lighting, freedom from fumes, &c., 
should, if possible, be the same in all the observations, 
and it is the difficulty of controlling these conditions 
that makes the steel manufacturer so anxious to obtain 
the temperature of his stee! by a pyrometer immersed 
in it. A great many attempts have been made to do this, 
but up to the present they have all failed. Dr. G. R. 
Fitterer, of the U.S. Bureau of Mines, Pittsburgh, has 
recently published a description of a pyrometer for the 
measurement of temperatures up to 1800 deg. Cent. 
It consists of a silicon-carbide rod placed inside a carbon 
tube, the hot junction being made by fitting the silicon- 
carbide rod into a socket on the inside of the carbon tube. 
The two elements were not in contact at any other point. 
The cold junctions were made for both elements by means 
of water circulating through copper coils. The E.M.F. 
given by this thermo-couple is very large, approximately 
300 micro-volts per degree Centigrade—about thirty 
times that given by a platinum platinum-rhodium couple. 
The C-Si couple gives remarkable constancy and repro- 
ductibility. Dr. Fitterer states that he has made two 
thermo-couples 8ft. in length for use in steel plants, and 
that “‘some very interesting data have already been 
obtained. Pig iron temperatures in the runner and open 
hearth tapping temperatures have been measured.” 
He also mentioned in the discussion on his paper that 
he had made up ten couples and that their calibration 
values were reproduced within about 1 per cent., and 
that given a couple “reproduced its own calibration 
accurately after innumerable reheatings to high tem- 
peratures.”” Lieut. D. J. Martin mentioned that several 
C-Si couples had been used at the Waterdown Arsenal, 
and that the greatest difference in the calibration values 
did not exceed 10 deg. Cent. In this case removable 
carbon tips were fitted to the carbon element, it being 
found that the tip dissolved away in the molten steel 
after two or three observations. Dr. Fitterer’s further 
work on the subject, added Mr. Whipple, is awaited with 
much interest. The obtaining of a thermo-element that 
will withstand temperatures as high as 1800 deg. Cent. 
is a great achievement. If it is possible to mount it in 
some way so that it can be immersed in the steel in the 
furnace or in the ladle without undue difficulty, then a 
great step forward in practical metallurgy has been 
achieved. 








Fires in Passenger Vessels. 





Tue following notes are taken from a communication 
sent to us by Dr.-Ing. E. Foerster, of Hamburg. 

Admitting that total loss by fire forms a relatively small 
percentage of all total losses in the shipping world, and 
further admitting that the big passenger liners of all 
nations at present show a high level of perfection with 
respect to early recognition and fighting of fire, and 
that the equipment is installed, kept up, and personally 
served with all care—even then it cannot be denied that 
the real guilt is to be found in the vessel’s extensive 
wooden constructions, especially in the enormous amount 
of wooden cabin walls without any other subdivision 
than ‘‘ smoke bulkheads”! There is a lack of even 
compromise measures to localise fires by constructional 
procedure. 

It is a fact that, according to official rules and accepted 
practice in most of the passenger liners, there are smoke 
bulkheads at intervals of, say, 40 m., in the accommodation 
on the main passenger decks. Neither the shipping boards 
nor the shipping companies, nor the passengers, as far 
as they have the least understanding of technical matters, 
think that such smoke bulkheads are serious obstacles 
to the extension of fires. The vessels ‘‘ Atlantique,” 
“Georges Philippar,” and “ Morro Castle”’ had such 
bulkheads. 

The problem of constructional prophylaxis against 
fire is not at allnew. Before the war, it was the Hamburg- 
America Line, which, under the advice of the fire superin- 
tendent of Kiel, Mr. von Moltke, first adopted rather far- 
reaching measures of fire protection on board the 
“‘Vaterland”’ (later “ Leviathan”). They protected 
the main staircases, surrounding them with fireproof 
walls of stone and glass, with fireproof glass doors, and 
they strengthened existing smoke bulkheads in order to 
make them fire-protecting bulkheads, this all shortly before 
the completion of the vessel. Since the war, shipowners 
in several seafaring nations have continued to work in 
this direction, and thus acknowledged the importance 
of the problem. But nobody has adopted the simplest 
and most effective scheme, which aims at a subdivision 
of the large groups of wooden cabins by arranging several 
steel cabin blocks in the accommodation on the main 
passenger decks, say, one double block between every two 
smoke bulkheads, this system being extended through the 
main cabin decks on both ship sides and amidships. 
The furniture, including the decks and side ceilings, ward- 
robes, perhaps, also chairs, tables, &c., might also be made 
of steel or light metal in these regions. Inflammable 
paints should be prohibited. 

Of course, these measures would have to be extended 
over the whole width of the vessel. At the forward and 
back ends of such “ safety zones ”’ fireproof doors, operable 
from the bridge, would be provided in the track of the 
main passenger corridors. 

Measures of this kind would affect to some extent the 
arrangement and subdivision of the artificial ventilation 
system. Each fireproof compartment ought to be dealt 
with independently in a vertical direction through all 
passenger decks. By this means the undoubted and well- 





greatest mean difference between the highest and lowest 
observations during a series of observations from the time 


known danger of ventilation canals for the extension of 
fire would, at the same time, be done away with. The 






amount of money which would be necessary for executing 
such proposals would doubtless be below } per cent. 
of the ship’s value, and the increase of weight would be 
below 1 per cent. 

In addition to such measures, it should be strongly 
recommended that all cabin ceilings below the deck beams 
and at the side of the vessel in the passenger accommoda- 
tions ought to be made of steel or light metal plates, and 
that throughout the ship the wardrobes and all doors, 
and a good deal of the furniture, ought to be constructed 
of steel and light metal. 








EDUCATIONAL INTELLIGENCE. 


Universiry or Lonpon.—A course of six special university 
Lectures in Electrical Engineering, on “ Extra High-tension 
Engineering Practice (200-kV and upwards), with Special 
Reference to Power Transmission and Control,’’ will be given 
at the Institution of Electrical Engineers, Victoria Embank- 
ment, W.C.2, by Dr. Ing. W. Estorff, of Messrs. Siemens- 
Schuckertwerke, Berlin, at 5.30 p.m. on October 16th, 17th, 
19th, 22nd, 24th, and 26th, 1934. The lectures, which wi!l be 
illustrated with lantern slides, are addressed to students of the 
University and to others interested in the subjeet. Admission 
free, without ticket. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. G. W. Duncan has resigned his appointment as publicity 
manager of the London Passenger Transport Board, and Mr. 
H. T. Carr becomes acting publicity manager. 

THe UNIVERSAL SysTeM OF MACHINE MOULDING AND 
MACHINERY Company, Ltd., has removed to 1a, St. Leonard’s- 
road, East Sheen, London, S.W.14 (‘Telephone No., Prospect 
3807 ; telegrams, Machimould (Put.), London. 

BRAITHWAITE AND Co., ENGINEERS, Ltd., have removed 
from Broadway Buildings, the address of the head office, to 
Horseferry House, Westminster, London, 8.W.1. Telephone 
number, Victoria 8573; telegraphic address, ‘ Bromkirk- 
Phone, London.” 

Crompron Parkinson, Ltd., Bush House, London, W.C.2, 
announce a further extension of their business activities by 
the recent formation of a subsidiary company—Atlas Sprinkler 
Company, Ltd.—to carry on the business of the manufacture 
and installation of automatic sprinklers and other fire-protection 
apparatus. 

Mr. Witrrep E. Goopay, who, for over twelve years, has 
been manager of the technical department of the Vacuum 
Oil Company, has resigned his position with that company. 
He is a director of the Stream Line Filter Company, Ltd., and 
from October Ist will be conducting his business from Bretten- 
ham House, Wellington-street, W.C.2. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





MERRYWEATHER AND Sons have received from the London 
County Council an order to supply and fit powerful fire pumps 
to four motor escape vans. ese machines will thus become 
‘dual purpose ” machines, similar to others supplied earlier 
in the year by Merryweathers. 

RICHARDSONS, WEsTGARTH-BROowWN BOVERI, 
licensees, have secured an order for a Velox steam generator for 
the Admiralty. All the rotating parts for this naling, includ- 
ing the gas turbine, blower, circulating water pump, and control 
gear, will be manufactured by Richardsons, Westgarth and Co., 
Ltd., at the Hartlepool works, while the evaporator unit, 
superheater and steam separator will be made by Yarrow and 
Co., Ltd., of Glasgow, at whose works the complete unit will be 
steamed before delivery. 

Tue Buewt ComsBustion Company, Ltd., of 49, Moorgate, 
E.C.2, has recently secured a contract from the British Phos- 
phate Commissioners for the supply of two Allen-Buell rotary 
drum dryers (Buttner system), for treating phosphate rock in 
the Island of Nauru, sitaated in the Central Pacific. These 
dryers will be specially designed to deal with abrasive material, 
and each unit will have a capacity varying from 50 to 66 tons 
per hour. The operation being continuous, this represents 
from 1200 to 1584 tons of material per twenty-four hours. The 
quantity handled is governed by the moisture content of the 
material—that is, with 17 per cent. moisture, 50 tons per hour 
can be passed through each dryer, and with 10 per cent. 66 tons 
can be treated. The raw material is phosphate of lime, varying 
in size from “ fines” to pieces of 4in. ring gauge. The dryers, 
which will have a total weight of about 200 tons, will be manu- 
factured at the works of Edgar Allen and Co., Ltd., Imperial 
Steel Works, Sheffield. 


Ltd., British 








LAUNCHES AND TRIAL TRIPS. 


KIRKLAND, steamer; built by Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of Messrs. James 
Currie and Co., Leith ; dimensions, 260ft. by 40ft. by 18ft. 6in.; 
to carry cargo. Engines, triple-expansion ; constructed by 
Barclay, Curle and Co., Ltd.; trial trip, September 20th. 

Hat CHEN, steamship ; built by Barclay, Curle and Co., Ltd., 
to the order of the Chinese Government Purchasing Commission 
for the China Merchants’ Steam Navigation Company ; dimen- 
sions, 325ft. by 47ft. by 25ft.; to carry passengers and cargo. 
Engines, triple expansion, 22in., 36in., 60in., by 42in. stroke ; 
constructed by the builders ; trial trip, September 27th. 








CATALOGUES. 





NrEGRETTI AND ZamBRA, 38, Holborn Viaduct, E.C.—List 
No. T/30 of mercury-in-steel thermometers. 

SPANNER THIMBLE TUBE Borer Company, 9, Billiter-square, 
E.C.3.—Details of the Spanner thimble tube waste heat boiler. 
FRETWELL HeatiInG Company, Ltd., 36, Crescent-road, E.13. 
—Brochure on ‘Heating and Mechanical Equipment of 
Buildings.” 

A. REYROLLE AND Co., Ltd., Hebburn-on-Tyne.—Pamphlet 
916 on Holmes electrical equipment for rotary newspaper 





printing presses. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Prospects for the Fourth Quarter. 


The British steel industry is entering upon the 
fourth quarter in favourable conditions. The home 
demand is slowly but steadily developing, and there are 
indications that the export side of the business will 
improve. This week the sheet industry, which has expe- 
rienced a poor demand for the greater part of the year, has 
been cheered by the receipt of orders from Japan for thin 
sheets totalling several thousand tons. This business is 
only a portion of the steel Japan will require to make 
good the havoc wrought by the recent tornado. Inquiry 
from Empire markets has increased of late, and it is antic- 
pated that, following a period of restricted trading, 
Australian and Canadian buyers will require substantial 
supplies. An increase in Indian business also should 
result from the new import duties.. In the home market 
the scarcity of orders for new ships is a disappointing 
feature, and unless new contracts for vessels are given out 
this quarter slack conditions are likely to rule at the heavy 
steel works in the New Year. Against this must be set the 
improved position of engineering and constructional 
engineering industries. The competition of imported 
steel materials cannot be regarded as severe, but it presses 
rather hardly upon sections of the industry. The agitation 
for increasing the import duties goes on, but the general 
view is that the Government is not likely to accede to this 
request until more progress has been made in reorganisa- 
tion. The position of the Continental works is not alto- 
gether happy. Recent:orders have improved the situation 
in a few departments, but there is much dissatisfaction at 
the methods used by some of the sales organisations to 
obtain business. The difficulties of the Cartel have not 
been lessened by the increasing need of German, French, 
and Belgian steel makers to obtain export trade to make 
good a decline in domestic business. The rumours that 
the British steel makers will shortly apply for inclusion in 
the European Steel Cartel may be dismissed as without 
foundation. Unofficial conversations on this point may go 
on for some time, but outside a small minority which is 
influenced by officialdom the idea has no real support 
from the industry. 


The Pig Iron Market. 


Following a spell of quiet trading at the end of 
September, business revived in the opening days of the 
current month. Most of the transactions reported, how- 
ever, were for small parcels. The furnaces on the North- 
East Coast hold contracts which will take up a consider- 
able proportion of their production until the end of the 
year. It is possible, in fact, that stocks will have to be 
drawn upon to supplement the output. Deliveries against 
these orders are being made on a rather heavy scale, 
and apparently the consuming industries have plenty 
of work in hand. This is certainly true with regard to 
the light castings industry in Scotland, which continues 
to take a steady tonnage of Cleveland iron. Lately, 
the talk of an advance in the prices of foundry iron which 
was common in the spring has revived. This seems largely 
based upon the tendency of scrap prices to rise. The 
pig iron producers declare that any further increase in 
the costs of production will have to be added to the price 
of their iron, but, at the same time, it seems doubtful 
if it would be politic to raise quotations at the moment. 
Business in the Midlands is also passing through a rather 
quiet phase, but the producers are happily situated since 
they have good order books, and if the demand is not 
broadening to the extent which was anticipated, day- 
to-day business absorbs a substantial tonnage. Interest 
has been aroused in this market by the starting up of the 
fourth of the new furnaces at Corby, but the production 
of this unit is being taken up by Stewarts and Lloyds’ 
own requirements. The production of pig iron in Scotland 
has been maintained at recent levels, and the output is 
passing into consumption in spite of the supplies of English 
and Indian iron reaching this market. In Lancashire 
heavy deliveries have been made against contracts, but 
comparatively little new business is being transacted. This 
lull, however, was not unexpected, and confidence is 
felt that the demand will revive in a week or two. The 
market for hematite has been rather irregular and buying 
has been spasmodic. Heavy deliveries, however, con- 
tinue to be made to Sheffield and the Midlands, whilst 
South Wales users have taken moderate quantities. 
Export business, comparatively speaking, has not been 
bad of late, Italy in particular having bought a fair 
tonnage. 


Scotland and the North. 


Busy conditions rule in the Scottish steel 
industry, and the prospects favour a continuance of the 
present rate of activity until the end of the year. The 
production of steel for the shipbuilders on the Clyde and 
in Belfast is on a heavy scale, but some anxiety is expressed 
at the comparatively few shipbuilding orders which are in 
sight at the moment. The constructional engineers seem 
well placed as regards work in hand, and their require- 
ments absorb a respectable tonnage of sections, whilst 
the marine engineers also have lately been good customers 
of the steel works. The volume of export business reach- 
ing the Scottish steelmakers, however, leaves much to be 
desired, and in this respect the Scottish works do not seem 
so well off as some of their English competitors. Some 
improvement has been noticeable in the situation at the 
re-rolling mills, which has been chiefly due to the better 
demand for small bars, although the request for hoops also 
has been maintained. Competition from importers of 
Continental merchant bars is still severely felt, both in 
the home and export markets. The position at the sheet 
mills is rather brighter than at any time since the holidays. 
The home demand for the heavier gauges absorbs a 





considerable tonnage, and lately there has been a good 
increase in overseas business in the thinner sheets. In the 
Lancashire market conditions are sound, and an optimistic 
feeling is noticeable. Business in the heavy branches of 
the trade, if it has not made much progress lately, at least 
has not suffered any setback, and the active conditions 
ruling at the constructional engineering works bid fair 
to provide a substantial outlet for sections for some 
time to come. The re-rolling works are moderately well 
off for business, but lately there has been some increase 
in the competition experienced from non-associated makers 
outside the area and from Continental importers. The 
number of transactions in plates has been rather disappoint- 
ing, but, on the whole, the tendency of business in this 
department, if anything, is to expand. 


The Midlands and South Wales. 


The volume of business in the Midland steel 
market is increasing, but there has not been much 
forward buying, most users apparently believing that they 
are quite safe in covering their requirements as they arise. 
The fear that the steelmakers might raise their prices at 
their recent meeting resulted in a few contracts being 
placed for delivery over the next six months, but these 
were exceptional cases. The demand for structural 
steel is the best feature of the market, and as most of 
the Midland constructional engineers have a fair amount 
of work in hand, it is anticipated that their require- 
ments will provide business for the steelmakers for some 
weeks to come. The position of the plate mills is not 
so satisfactory, the demand lags and business in boiler 
plates has become particularly quiet. There is a better 
call for the lighter plates and the heavier gauges of thick 
sheets, but almost entirely upon home account, and the 
export demand in these, as in other descriptions of steel, 
fails to show any real improvement. The strip mills have 
improved their position since the beginning of the month, 
but it is not so good as it was in the earlier part of the year. 
Competition from Continental strip is keen. On the whole, 
the position of the re-rolling works producing small bars 
is not bad, although some irregularity is apparent. At the 
end of August considerable orders were placed for Con- 
tinental merchant bars, and rather heavy deliveries are now 
being made. At the moment, however, little fresh busi- 
ness is being transacted in this material. On the depre- 
ciated exchange, the price is a bit stiffer at about £7 Is. 
d/d, including duty. This compares with the associated 
works price of £8 12s., less a rebate of 2s. 6d. Non- 
associated re-rollers are meeting this competition by 
quoting £7 12s. 6d. to £7 15s. d/d. In South Wales indus- 
trial conditions in the steel trade are steady, and most of 
the works have good order books. The production of steel 
has been assisted by the active conditions ruling at the 
tin-plate works. Lately the orders reaching the latter 
industry have been on the light side, with the exception 
of one important Japanese contract. 


Current Business. 


An order for a motor ship of 600 tons has been 
placed with the Burntisland Shipbuilding Company, 
Ltd., which will also supply the Diesel engines. John 
Thompson Water Tube Boilers, Ltd., of Wolverhampton, 
have secured a contract from the Glasgow Corporation 
for the supply of boiler plant for the Pinkston power 
station. The contract is valued at £51,376. The Brighton 
Corporation has ordered a 30,000-kW turbo-alternator 
and auxiliaries at a cost of £80,850 from the Brush Elec- 
trical Engineering Company, Ltd. Thos. Firth and John 
Brown, Ltd., have decided to take the whole of their 
electricity for power and light for their Sheffield works 
from the electricity grid through the Sheffield Corporation 
power stations. The coke ovens at the Chilton Colliery, 
Ferry Hill, belonging to Dorman Long and Co., Ltd., 
have been restarted. The Department of Overseas 
Trade reports that the following contracts are open for 
tender :—South African Railways and Harbours: 
Extruded free turning quality brass bars for the year 
1935 (Johannesburg, October 29th). Ministry of Com- 
munications, Alexandria: 250 tons of mild steel plates ; 
42 tons of angles; 12} tons of cup-headed rivets; 44 
tons of hexagon-head bolts and nuts (Egypt, November 
10th). Egyptian Ports and Lighthouses Administration : 
Diesel engine grabbing crane ; multitubular return-tube, 
single-ended marine boiler, for installation in a tug 
(Alexandria, November 10th). Cairo, Ministry of Public 
Works: Ball bearings for garage stores, Boulac (Cairo, 
October 24th). Indian Stores Department: 25,000ft. 
of ungalvanised steel wire rope, fin. diameter, in lengths 
of 1000ft. (Simla, October 22nd). Siam, Royal State 
Railways: 150 boiler tubes (Bangkok, November 25th). 
Beirut, Régie Générale de Chemins de Fer et Travaux 
Publics: 78 caissons (Syria, October 23rd). Argentine 
State Oilfields: 8700 cast iron, steel, and brass valves, 
safety valves and check valves ; about 2400 brass cocks, 
taps, &c. (Buenos Aires, October 25th). 


Copper and Tin. 


It is difficult to find any favourable feature in 
the copper position. Now and again buying seems to 
improve, but not for long, and apathetic conditions 
continue to rule. The American price for Blue Eagle 
copper remains pegged at 9 c., but the demand in that 
country is so poor that anxiety is expressed that the 
producers will be obliged to increase their export offer- 
ings in order to avoid adding to their already heavy stocks. 
Consumers all over the world pursue a policy of buying 
from hand to mouth, since there is no confidence that prices 
can be maintained at even the current low levels. The 
one hope of the market seems to be that the producers 








Export quotations are 


at their forthcoming meeting in New York will agree 
upon a scheme for rigidly restricting production. Already 
there has been a preliminary meeting of the American pro- 
ducers, which, however, does not appear to have resulted 
in anything definite. Lately, American copper has been 
offered on the London standard market in increased 
quantities, and this has helped to weaken the position. 
The quotation for electrolytic copper has dropped to 
about 6-65 c., or £30 5s. c.i.f. On the London standard 
market values have subsided to the lowest level that has 
ruled this year. A certain amount of speculative interest 
has been displayed, on the ground probably that prices 
must eventually recover.... There has been no relief 
from the dull conditions which have ruled in the tin 
market for so many weeks. The control exercised by the 
International Tin Committee is probably largely respon- 
sible for this, as it has frightened speculators away. The 
latest figures issued by the Statistical Office of the Inter- 
national Tin Research and Development Council show 
that the apparent world consumption of tin for the first 
seven months of this year was 68,641 tons, compared with 
71,106 tons for the same period of last year. The monthly 
figures for September, compiled by Mr. W. H. Gartsen, 
however, are rather disappointing, as they show only a 
slight decrease in the visible supply of 138 tons to 15,247 
tons. There was, however, a decrease in the carry-over 
in the Straits Settlements and at the Arnheim smelter 
of 745 tons. The monthly deliveries were down to 6659 
tons, compared with 7227 tons in August. Hopes that 
American buying would develop have been disappointed, 
and the Continental demand also has failed to come up to 
expectations. 


Lead and Spelter. 


The lead market presents a weak appearance, and 
this is largely due to the poor statistical position resulting 
from the continued heavy production. The demand 
seems to be better in this country than abroad, as the 
lead manufacturers are still taking substantial quantities. 
So far as the British market is concerned, the chief feature 
is the scarcity of the lead which the consumers want, 
namely, Empire brands. For forward shipment premiums 
of 15s. on the market price are being asked by sellers, whilst 
for duty-free lead ex warehouse up to 20s. is demanded. 
In addition, consumers complain that the forward supplies 
are so uncertain that they are “ placed upon a waiting list,” 
and are therefore left in the dark as to when and to what 
extent their requirements will be met. It is reported, 
however, that negotiations are taking place between the 
Lead Makers’ Association and the producers, although it 
is difficult to see how the position can be remedied... . 
No new feature of interest has developed in the spelter 
market. Lately the industrial demand has improved, but 
poor reports come from the Continent regarding the trade 
situation there. It is reported that supplies of Empire 
metal will not be available until December, and premiums 
of 30s. are asked for duty-free metal, ex warehouse. 
So difficult has the situation become that in a number of 
cases consumers have been obliged to buy foreign metal 
and to pay the 10 per cent. duty. Prices have receded, 
owing to the fresh arrivals of foreign spelter, and the 
quotation has dropped to the lowest point recorded this 
year. 


Non-ferrous Metal Average Quotations. 


The non-ferrous metal markets failed to show 
any signs of recovery during September from the depres- 
sion which has affected them for the greater part of this 
year. The London Metal Exchange official average 
quotations again show a decline in practically every 
department, the solitary exception being three months 
tin. The average quotations for cash copper for Septem- 
ber decreased by 16s., as compared with the previous 
month, whilst for three months the price is 17s. 7d. down. 
The average for electrolytic copper is 18s. 5d. less, and 
for wire bars 18s. 4d. lower, compared with August, 
whilst the quotation for best selected copper shows a 
loss of 16s. 7d. on the previous average. The pronounced 
backwardation which ruled in the tin market during part 
of September is responsible for the unusual position 
that whilst cash tin registered a gain of £1 15s. 1l1d., 
the average quotation for three months was 4s. 2d. less 
than the August average. The fall in lead is not so 
noticeable, but for shipment for the current month the 
average dropped 8s. 8d.; for the third following month. 
8s. 3d. and for the mean 8s. 5d. on the August average. 
In spelter the weakness in the market was reflected 
in a heavier fall in the average prices, the quotation for 
shipment for the current month being £1 0s. 9d. less than 
for August. For shipment the third following month 
the decline was 18s. 2d., and the mean was 19s. 3d. less 
than the previous month. The following are the official 
average quotations for September :— 


STANDARD COPPER .. Cash... .. £27 11 63 
3 Months. . £27 17 6 
Settlement £27 11 104 
ELECTROLYTIC COPPER ae tweet a £30 15 8} 
ELEectrRoLytTic WrrE Bars £31 0 3 
Brest SELECTED COPPER.. aan ws £30 13 4 
STANDARD TIN.. “a Cash. . £230 0 Of 
3Months.. £227 17 3 
Settlement £230 1 0 
(¥orshipmentthecurrentmonth .. £10 7 9 
For shipment the third following 
LEAD month AES ee Arie ee ee £10 12 3 
Mean wt ws £10 10 0 
ee Ce. ee eC £10 7 103 
For shipment the current month.. £12 12 10} 
For shipment the third following , 
SPELTER pale ain ae take cae wh ee £12.16 11} 
ean PP £12 14 10% 
| Settloment £12 13 0 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Steelmakers : plates and sections, 15s. 


PIG IRON. 
Home. Export. 
(Did Teesside Area) 

N.E. Coast— £8. d. £s.d 
Hematite Mixed Nos. 3.8 6 3.0 0 
No. 1 so 8... 3-278 

Cleveland— (D, ld Teesside Area) 
No. 1 we BMG so5, 7... 3 4 0 
No. 3 G.M.B. SOP Bha ibs 3 2.8 
No. 4 Forge Oe a eater 3? 6% 
Basic (Less 5/— rebate) 228 

MrpLanps— 

Staffs (Delivered to Black Country Station) 

North Staffs. Foundry.. 311 0.. : 
’” » Forge 2 Oe 3 

Basic (Less 5/— rebate) a ia SS. 

Northampton— 
Foundry No. 3 B34‘ Rio8,: 
Forge 3 2 6 

Derbyshire— 
No. 3 Foundry 311 0 
Forge 6 

ScoTLanpD— 

Hematite,f.o.t.furnaces 3 11 0. 
No. 1 Foundry, ditto 3.12 6. 
No. 3 Foundry, ditto 310 0. 
Basic, d/d (Less 5/-rebate) 3 7 6. 


N.W. Coast— 


Current Prices for Metals and Fuels. 


joists 22s. 6d. : 


_ 
Oo tw 


6 d/d Glasgow 
6 ,, Sheffield 


STEEL (continued) 


NON-FERROUS METALS. 
Official Prices, October 3rd. 


CoprrR— 
Combing). Hite. £26 6 3to £26 7 6 
Three months .. £26 12 6to £26 13 9 
Electrolytic ine oy ee! ' SSS Oto £90 90'"'0 
Best Selected Ingots, d/d Bir- 
mingham .. . ere £30 5 0 
Sheets, Hot Rolled . £58 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 94d. 94d. 
»  Brazed (basis) 9$d. 9$d. 
Brass— 
Ingots, 70/30,d/d Birmingham £29 0 Oto £30 0 0 
Home. Export 
Tubes, Solid Drawn, 2/1 alloy 83d. $id. 
Pe Brazed 10}d. 103d. 
Tr— 
Ee ee a . £231 5 Oto £231 10 0 
Three months .. . £228 10 Oto £228 15 0 
Leap: 
"Se £10 2 6 
Three months £10 8 9 
SPELTER : 
Cash £ll 16 3 
Three anetiin: £12 1 3 
Aluminium Ingots (British) .. £100 
SCOTLAND. 
LANARKSHIRE— Export. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


{3 
Hematite Mixed Nos. .. {4 
\4 5 6 ,, Birmingham 


MANUFACTURED IRON. 


Lanos.— Home. Export. 
2 <4. £s. d. 
Crown Bars S33 6. 
Best Bars m2 6. 
S. Yorxs.— 
Crown Bars 912 6 
Best Bars WS! 6. 
MipLanps— 
Crown Bars .. . 2 .35...0:.;. 
Marked Bars (Staffs) BB Ql® esa) cx 
Nut and Bolt Bars 7 5 Oto7 15 O 
ScoTtLanD— 
Crown Bars i: a ae 9 5 0 
Best. . Mm 3:.6i. 915 0 
N.E. Coast— 
Commor: Bars 912 6 15 0 
Best Bars i 9 3 6 15 0 
Double Best Bars .. 10 12 6 10 0 0 
STEEL. 
LONDON AND THE SouTH— Home. Export. 
£..e a. Le. a. 
Angles 810 0. 7 a 
Tees 910 0. a 
Joists S.37..6 . (Oe ee 
Channels. 815 0. 712 6 
Rounds, Sin. and up C/O « S 3.8 
- under 3in. 814 6 _— 
Flats, 5in. and under 814 6 2 Ds 
Plates, jin. (basis) . eS. 715 0 
Bes 950. 8 0 0 
» fin. 0.30) 2... 8 5 0 
an Sati. 915 0.. 810 0 
a aa 910 0. 8 5 0 
Nortg-East Coast £ s. d. £ sa. d. 
Angles S).-3. -B.. 1.2. € 
Tees OSB. 6. Tink 
Joists 815 0. ie fer 
Channels. . wy 812 6. 712 6 
Rounds, 3in. and up BPTI OS. ei 
om under 3in. . 33'S"... 710 0 
Plates, fin. 815 0. 146.9 
ee 9: 0). Ov. 8 0 0 
2 Meribay. 95 0. 8 5 0 
eo aaa 910 0. 810 0 
ot saps he 9 5 0. a 8 5 0 
Boiler Plates, jin. 8 5 0 715 Oto8 2 6 
MIDLANDS, AND LEEDS AND DistrRict— 
Ss. d. £ 5s. d. 
Angles Ss 7 6; 7 Ee 
Tees » 7 #6 ee ae 
Joists Sis 0. 7 TS 
Channels. . 812 6. 712 6 
Rounds, 3in. and up 2 37. 8 8 7 6 
- under 3in. 812 0. 710 0 
Flats, 5in. and under 812 0. 817 6 
Plates, din. (basis) os S 715 0 
os DLs: 9 2 6 8 0 0 
6 tin: 97 6 8 5 0 
nwpabns & 912 6 $10 0 
— se 9 5 0 es 8 & 0 
Boiler Plates, jin. .. e 6 @ 715 Oto8 2 6 


Home. Export. 
Guascow anv DistriotT— . Se o's; ae 
Angles . Vale ss 1. te 
Tees. . ae ee ee 7 Oe 
Joists So a a y oo 
Channels... .. 8.42.16 « 712 6 
Rounds, 3in. mie up Oi F776. 8 «2: 4 
” under 3in. 812 0. 710 0 
Flats, 5in. and under 812 0. 817 6 
Plates, }in. (basis) 815 0. 715 0 
Mri ic ty) '60s 9 1060! i: 8 0 0 
is ae Sb a +. 8 5 0 
aa? ee 910 0.. $10 0 
» fin. .. ek ; 8 5 0 
Boiler Plates . . 8 £,;0 7156 Oto8 2 6 
South Wars ArREA— 2 aa: Be. ‘ai 
Angles ik Sach. Jae x ats ih 
Tees . 7 6; 8 7 6 
Joists $45. 0°. T+ 0 
Channels. . : 8 13.6... a ae 
Rounds, 3in. onde. OF Bs 8. 8.8 
= under 3in. 812 0. 710 0 
Flats, 5in. and under S448: 02 817 6 
Plates, jin. (basis) aE wy ee ae 715 0 
ree eee 9.336. 8 0 0 
jin. .. 976. 8 5 0 
fein. 912 6. 810 0 
Dis 2 Cea OO: 8 5 0 
IRELAND— BELFAST. Rest or IRELAND. 
£ s. d. £ 9. a. 
Angles 8126. 815 0 
Tees. . o'r "6": 915 0 
Joists a, ee ae i ee 
Channels. . ; ae i: es, a ae 
Rounds, 3in.andup .. 912 6. 915 0 
- under 3in. Sj Rul ae 
Pletes, tim. (bees) . «., & @.8 .+.. « 9 2 6 
fin... incre et. eee 9. Tie 
Me. ater. CAE 912 6 
fin. .. + is 915 0. 917 6 
Beni Sak. te lgia Cig, 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £s. d. 4; :@.0@, 
10-G. to 13-G., f.o.r. S Qobuse!- du 815 0 
14-G. to 20-G., d/d a Te. ee 9 0 0 
21-G. to 24-G., d/d re GOO.) 3s 9 & 0 
25-G. to 27-G., d/d ll 2 6 917 6 


The above home trade prices are 


in lea lots and over ; 


2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots, 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 
Home. £68 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots ls 2 Ss 
Under 2 tons 15 0 0 


Export : £16 12s. 


” 


Tin-plates. 


6d., c.i.f. duty paid India. 
£11 5s. Od., f.o.b. other markets. 
Scandinavian Markets free. 


20 by 14 basis, f.o.b. Bristol Channel ports, 18/2. 
Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


(f.0.b. Grangemouth)}— earns Fi nscreened 13/— to 13/6 


»  Glasgow—Ell 14/- to 14/6 
” o Splint 16/- to 16/6 
AYRSHIRE— 
(f.0.b. Ports)—-Steam 12/6 
FiresHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Prime Steam 13/6 to 14/- 
Unscreened Navigation 13/— to 13/6 
LoTHIANs— 
12/6 to 13/6 


(f.c.0. Leith)—Hartley Prime. . 


Secondary Steam .. 


ENGLAND. 


YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 


11/3 to 11/9 


17/6 to 20/6 


Furnace Coke is 13/— to 17/6 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best 14/— to 14/6 
» Second.. 13/- 


» Best Small .. 


10/- to 10/6 


Unscreened 12/— to 13/6 
DurRHAM— 

Best Gas. . 14/8 

Foundry Coke 19/= to 22/6 
SHEFFIELD— Inland. 

Best Hand-picked Branch .. 24/-— to 26/— 

South Yorkshire Best .. . 21/— to 23/- - 

South Yorkshire Seconds 17/6 to 19/- 

Rough Slacks 8/- to 9/- 

7/-to 8/6 


Nutty Slacks 


CARDIFF— 
Steam Coals : 


SOUTH WALES. 





Billets. £s. ad. 
Basic, Soft (0-25-41% CC.) .. .. ..6 0 0 
» Medium (0-42% to 0-60%C.).. 617 6 
» Hard (0-61% to 0-85% C.) TiS ae 
” » (0-86% to 0-99% C.) e716 
o » (1% C. and up) ios 6 
Soft (up to 0-25%C.), 500tonsandup 5 10 0 
100 tons -. 515 0 
Rails, Heavy, 500-ton lots, f.o.t. . 810 0 
» Light, f.o.t... ry me iY ee 
FERRO ALLOYS. 
Tungsten Metal Powder. 3/3 per lb. 
Ferro Tungsten 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 0 0 7/- 
a = 6 p.c. to & p.c. £21 12 6 7/- 
a me 8 p.c. to 10 p.c. £21 12 6 T/- 
o Specially Refined .. 
Max. 2 p.c. carbon £36 0 0 11/- 
a = 1 p.c. carbon £38 15 0 12/~ 
a ss ee 0-70p.c.carbon £42 0 0 12/6 
pe carbon free 10d. per Ib. 
Metallic Chromium. 2/5 per Ib. 
Ferro Manganese thehee) £10 5 0 home 
» Silicon, 45 p.c. to 50 p.c. £13 0 Oscale 5/— p.u. 
me » 16 psec. £18 7 6 scale 6/—- p.u. 
» Vanadium 12/8 per Ib. 
» Molybdenum 5/6 per lb. 
» Titanium (carbon fre a 9d. per Ib. 


Nickel (per ton) 
Ferro Cobalt 


£200 to £205 
5/3d. per lb. 





Best Admiralty Large . 19/6 
Seconds... .. 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Best Bunker Smalls 13/6 to 14/- 
Cargo Smalls . . 11/6 to 12/6 
Dry Nuts 22/- to 26/- 
Foundry Coke 24/- to 37/6 
Furnace Coke 19/- to 21/6 
Patent Fuel 21/- 
SwansEA— 
Anthracite Coals : 
Best Large .. ; 37/6 to 40/- 
Machine-made ( tobble 8 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 25/- to 30/- 
Peas os 19/- to 22/6 
Rubbly Gulia: 10/6 to 11/- 
Steam Coals : 

Large 18/— to 20/6 
Nuts 18/6 to 22/6 
Smalls 1l/- to 13/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity). . 34d. 
Diesel Oil maar 4d. 


Manchester prices $d. per gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Motor Tillage Machines. 


THE necessity in present circumstances of 
economising agricultural production methods and getting 
down costs to the lowest possible level has awakened 
renewed interest in the efforts of agricultural engineers 
to supply farmers with what is wanted to help them out 
of their difficulties. Agriculturists have no longer the 
abundance of labour-upon which they could rely in times 
long past. Their attitude is not sympathetic towards the 
manufacturing industries which, during a period of 
prosperity, encouraged an emigration of young men 
from the country to industrial centres, where they became 
mechanics or ‘specialised labourers’’ in works and 
factories, and now swell the ranks of the unemployed. 
The farmer is absolutely dependent upon the agricultural 
engineer. But as he cannot sell a huge surplus of corn, 
and is impoverished by the depression of agriculture, there 
is little money to buy machines, and those makers par- 
ticipating in the demonstrations of motor tillage machines 
at Senlis last week did so more in the hope that business 
will revive with the efforts being made to help farmers 
than with the prospect of any immediate large sales. 
The demonstrations were organised by the Manufacturers 
Association and the Ministry of Agriculture, and they 
awakened more interest than for some years past, because 
the question of economy dominates everything else in 
agricultural practice. One result of this state of things 
is the revival of the charcoal suction gas tractor, which 
has lain dormant for some time and has now been pushed 
again to the forefront by the activities of the Fédération 
Nationale des Bois, which recently organised road trials 
with the object of demonstrating the economy of this 
fuel. In a general way, it is accepted as a basis for com- 
parison that 1-25 kilos. of solid fuel in a producer is 
equivalent to a litre of petrol, and during the road trials 
the results obtained from the point of view of economy 
were still more remarkable. The Fédération Nationale 
des Bois aims at relieving the country of its dependence 
upon foreign heavy oil engines by utilising home and 
colonial wood resources, and it is carrying out a complete 
organisation with that object in view. On the other hand, 
this country will soon be producing considerable quantities 
of gas oil and fuel oil which can only be disposed of for 
heating purposes and for use in internal combustion 
engines. The time limit allowed to oil importers to lay 
themselves out for the refining of crude oils has expired, 
and petrol imports will probably be prohibited when oil 
refiners are able to supply the country’s needs. The 
Office National des Combustibles Liquides is training 
engineers with the object of providing an adequate 
technical staff for the new industry, and also of developing 
the construction of internal combustion engines. The 
aim of the Office National des Combustibles Liquides is, 
therefore, on a par with that of the Fédération Nationale 
des Bois, in the sense that both are working for a 
nationalisation of cheap fuels, the chief sources of crude 
oil being Russia and the French pipe line from Mossul 
to Beyrout, in Syria. Eventually, therefore, the suction 
gas producer will still be in competition with a national 
oil fuel. For the moment, foreign compression-ignition- 
engined tractors are paramount in this country, and at 
Senlis the majority were American and German, while 
there were two British machines. Real advance has been 
made in tractors and cultivating machines more by 
improvements on old methods than by new designs, and 
the results are quite satisfactory to agriculturists. 


Public Works Tenders. 


In view of the approaching ‘distribution of 
contracts for public relief works, there is some desire 
to know whether the present system of tendering will 
be continued, or whether it will be substituted by another 
method that will remove objections to a system which 
is declared to be unsatisfactory alike to contractors 
and to the State and public bodies offering contracts. 
By the existing method of tendering the public body 
prepares an estimate of the work to be undertaken and 
offers it to the bidder of the greatest reduction on that 
figure. The result is a very wide margin in the tenders 
submitted. In recent cases they have gone down to as 
much as 68 per cent. below the original estimate, and for 
another contract the tenders ranged from 4 to 40 millions. 
Such heavy rebates on official estimates are rarely, if 
ever, made by reputable contractors, and it is argued 
that this method of getting work done in the cheapest 
possible manner is to the advantage of firms which 
desire work for reasons independent of any profit they 
can make out of the business. It is not uncommon for 
work given out under these conditions to be suspended 
because the contractor is unable to continue without 
a revision of the accepted price. Nevertheless, there are 
many who approve of the ‘‘ rebate *’ system of tendering 
as being in the best interests of public expenditure on 
condition that the firm securing the contract offers 
sufficient guarantee for its execution. 


Trade with Gold Countries. 


The idea of negotiating some arrangement to 
facilitate commercial exchanges between gold countries 
on the Continent has been revived by Monsieur Jaspar, 
- the Belgian Foreign Minister, who has initiated an inquiry 
at Geneva into the ways and means whereby that result 
can be attained. It is suggested that if the gold countries 
can form an economic group on a workable basis it may 
constitute a nucleus for a general organisation by the 
adhesion of other countries when they decide upon 
returning to the gold standard. The scheme is approved 
of by the French who, nevertheless, see the difficulty 
of carrying it wholly into effect. There is a similarity 
of products in gold countries that does not allow of 
adequate mutual concessions. It is probable that some- 
thing may be done to improve trade relations amongst 
those countries, if only under pressure of the necessity 
of maintaining the gold standard, and the Belgian Foreign 
Minister declares that the proposal offers the only means 


British Patent Specifications. 


When an invention is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 

lete Speci ficati 











STEAM GENERATORS. 


415,390. February 2st, 1933. — Sream SUPERHEATER 
ELEMENTS, The Superheater Company, Ltd., of Bush 
House, Aldwych, London, W.C.2; and Frederic Hall, of 
the Superheater Company, Ltd., at Mosley-road, Trafford 
Park, Manchester. 

This invention has reference to steam superheater elements 
of the kind comprising lengths of pipe, usually four lengths, 
arranged in a group and parallelly disposed and extending into 
a smoke tube of a locomotive or other boiler. The invention 
relates particularly to means or devices for holding the con- 
stityient pipes of an element in their correct relation to one 
another and for supporting the elements in the smoke tubes. 
In manufacturing the band and support for a four-pipe 
element a strip of metal of appropriate width and gauge 


N° 415,390 





is bent backwards and forwards upon itself into a more 
or less quadrifoil shape, so that four pipe embracing 
portions or seats A, B, C, and D are formed, each exceeding 
one-half of a cylinder and forming, for example, approxi- 
mately three-quarters of a cylinder, the pipe seats alter- 
nating with bridges E, F and G forming pipe spacing portions. 
These three bridges are formed in bending the strip, and a fourth 
bridge is formed, after the strip has been placed on the element 
pipes and closed down thereon, by welding a fillet H between 
the end portions of the strip, the end portions thus being secured 
together. The bridges are stiffened by forming across each 
bridge one or more depressions J in the metal after the manner 
of corrugations. Usually the element band is provided with 
feet K to support the element in position in the smoke tube.— 
August 21st, 1934. 


FURNACES. 


414,643. January 4th, 1933.—Exectric MuFr¥FLeE FURNACEs, 
Otto Junker G.m.b.H., of Lammersdorf, Kreis Monschau, 
Germany. 

When using electrical energy for the heating of annealing and 
similar furnaces, it is important to reduce the heat losses on the 
surface of the furnace and the heat required for raising the 
empty and cold furnace to its working temperature. According 
to the invention, the arched sheet metal resistance elements A 
are connected in series and are given a curved, bowed, or similar 
channelled transverse cross section so as to stiffen them and 
render them self-supporting and to increase their heat-radiating 
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surface in relation to their width. The convex surfaces of these 
elements are presented to the interior of the muffle and their | 
ends rest on the furnace hearth B so that they form the heat- | 
radiating walls of the muffle C. The arched resistance elements A 
are separated by ceramic or other rigid refractory insulators D, 
which also have a similar arched formation and are substantially 
narrower than the elements. These insulators are of T section, 
so that the assembly of resistor arches and refractory distance 
pieces will prevent the penetration of heat insulating powder E 
into the interior of the furnace. The heating current may be 
supplied to the resistors by connections F.— August 7th, 1934. 


PUMPING AND BLOWING MACHINERY. 


415,244. 
Engineerin 


July 4th, 1933.—CrntTrRirucaL Pumps, The Harland 
Company, Ltd., and Frank Greaves War- 


burton, both of the Company’s works, Alloa, Clackmannan- 
shire, Scotland. 
This invention has for its primary object an improved 
centrifugal pump construction ensuring ready exchangeability 
of parts and facilitating assembly as well as re-assembly and 





replacement in correct location after dismantlement for cleaning 





of preparing the way for a general recovery. 





The 


or repair necessitated by wear or accidental breakage. 





impeller casing of the pump is split transversely to the axis 
of rotation of the impeller and comprises a front half A and a 
back half B. The back half is unitary with a base C adapted to 
be secured to a seat D presented by the pump bed plate, which 
also presents a seat E for the base of a bearing bracket F for 
the impeller shaft. The base C of the impeller casing and the 
base of the bearing bracket F are formed as coaxial cylindrical 
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surfaces, being convexly machined to limits concentrie with the 
axis of the impeller shaft and the co-operating supporting 
seats D and E respectively, on the bed plate, are curved 
for mating engagement. A single stud fixing G sutlices to hold 
each co-operating pair of curved faces together, perfect align- 
ment being ensured with minimum necessity for attention or 
skill in bolting the parts to the bed-plate, since relative lateral 
shift is impossible.—August 23rd, 1934. 


WELDING. 


415,035. February 14th, 1933.—Enecrropes ror Arc WELD- 
ING, Edward John Clarke, of 53, Squires-lane, Finchley, 
London, and Murex Welding Processes, Ltd., of Ferry- 
lane Works, Forest-road, Walthamstow, E.17. 

Electrodes used for continuous arc welding must have means 
of conducting electric current 
from contacts, which are usually 
in the form of grooved brushes 
or rollers. Accordingly, if the 
electrode is furnished with a flux 
coating upon a central core wire, 
means must be provided to con- 
duct the current to the core wire 
from the surface. In accordance 
with the invention, the central 

wire A, which may be 10 mm. 

in diameter, is enclosed by a 

braiding of fine wires B—, 

each, say, 0-5 mm. in dia- 

meter. Wires B—E are wound 
clockwise and wires F-J coun- 
ter-clockwise, and the wires are 
interlaced as shown to form 
a series of diamond-shaped 
recesses K, Atthe corner of each 
recess the outer wires form 
knobs L, which project slightly 
from the surface of the coating 
when this is applied to fill the 
recesses. The coating may be 
applied by any of the standard 
methods, such as dipping, brush- 
ing, or extrusion, and any sur- 
plus coating is removed, prefer- 
ably after drying, so as to expose 

the knobs L. The wires B-J 

may be made of the same metal, 

¢.g.,iron or steel, as the core wire 

A, or they may be made of a 

different metal or alloy, if it is desired to incorporate a proportion 

of such metal or alloy in the weld metal. The braiding of the 
wires B—J is done continuously in a braiding machine, two sets 
each of four bobbins of wire being revolved around the central 
core wire in opposite directions, thus interlacing as the central 
wire is moved along.—August 14th, 1934. 
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LIGHTING AND HEATING. 


415,350. March 16th, 1934.—Hor-waTeR CIRCULATING 
Systems ror Heatine, Sulzer FPréres Société Anonyme, 
of Winterthur, Switzerland. 

In the event of rapid variations in the load on a hot-water 
circulating system, there is always a risk of the boiler generating 
heat so much in excess of the demand that steam is generated 
in the system. The invention has for its object to overcome this 
difficulty. The circuit includes a water heater A, from which 
the hot water flows through a flow pipe B, and a pump C, feeding 
the water back to the boiler through a return pipe D, Com- 
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municating with the circuit on the inflow side of the pump 
is expansion apparatus, comprising two chambers E and F 
the chamber F being arranged above and communicating with 
the chamber E. When the system is in operation the flow pipe 
B and chamber E are, under normal operating conditions, 
filled with water, and the pump, therefore, maintains a steady 
flow of water through the radiator or radiators G back to the 
heater A. In the event, however, of a rapid reduction in the 
load on the system, the heater A may supply heat so much in 
excess of the demand that steam is generated and flows into 
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the circuit. This steam will, however, separate out in the 
ehamber E and rise into the chamber F from which the steam 
is vented. The upper chamber F thus not only serves to take 
up variations in volume of the medium within the circuit, but 
also to vent steam which has separated out in the chamber E. 
In this way steam is discharged from the system without pass- 

ing through the pump C.—August 23rd, 1934. 


MISCELLANEOUS. 


$15,299. December ith, 1933.—MEans ror INSULATING 
Wire, Allgemeine Elektricitats-Gesellschaft, 2-4, Fried- 
rich Karl Ufer, Berlin, N.W.40. 

According to this invention, asbestos-covered wire can be 
produced with perfect evenness 
without loosening or shredding 
the roving before it is applied 
to the wire. The copper wire 
A is passed through the vessel 
B, filled with an adhesive, 
whereupon the asbestos roving 
© is applied to the wire in 
known manner. A few turns 
above the first point of appli- 
cation of the asbestos thread 
on the copper wire there is 
the shredding apparatus D. 
which consists of three 
sharpened steel members E in 
the form of pencils distributed 
uniformly on the surface of 
the dise which rotates at a 
high speed around the covered 
copper wire. The dise F, which 
carries the roving C on a spool, 
may be fixed in position or 
may rotate around the wire. 
When the disc F is fixed, the 
roving forms a helix around 
the wire as the shredding 
apparatus D, which rotates at 
a high speed, causes the roving 
to wind itself around the wire 
in the reverse direction in the 
form of a helix. After the 
shredding apparatus has com- 
pleted its work, the insulated 
wire passes through known smoothing, impregnating and 
drying apparatus.— August 23rd, 1934. 
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415,325. 
Ltd., and Frederick Blackith, both of Radial 
Stanford-road, Lymington, Hampshire. 

This invention relates to the nitriding or other final heat 
treatment of split piston rings that have already been shaped, 
as by peening and/or heat treatment, to their final form. The 
mandrel has a periphery A, which is originally of truly circular 
shape, and grooves B are formed in this to receive the individual 
piston ring to be treated. The width of each groove is only just 
greater than the width of the piston ring it is to receive. The 
bottom of each groove, however, is not truly circular, but is 
similar in shape and size to the internal periphery of the piston 


January 19th, 1934.—Piston Rives, Wellworthy, 
Works, 
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ring C, when this is free and not stressed. The piston ring 
when unstressed, has a diameter through the gap (?.c., along 
the line D), which is somewhat less than the diameter, indicated 
at E at right angles to that through the cap. The piston rings, 
when shaped to the final form, are sprung as necessary and slipped 
over the mandrel into the individual grooves, care being taken 
that their gaps shall coincide with those parts F of the grooves 
where they should properly be, and when thus assembled they 
are fully supported, both internally and along their radial 
faces, during any final heat treatment to which they may be 
subjected. In this way distortion is prevented. Alternative 
forms of mandrels are described.—August 23rd, 1934. 


415,345. March 8th, 1934.—CENTRIFUGAL Brakes, Humphrey 
George Taylor, of Ridgway, Lower Penn-road, Penn, near 
Wolverhampton. 

The brake described in this specification is for use more 
especially on hand or power-actuated winches and similar 
machines. A is the driving shaft or a countershaft of a winch, 
B the fixed brake drum having a flange © and a cover plate D. 
The drum B is secured to the side wall E of the winch by means 
of screws F. On the shaft there is a dise G which carries guide 
bolts or studs H uniformly distributed along a pitch line. 
The radially movable brake shoes J carry projections K with 
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parallel guide surfaces engaging against the bolts H. The 
brake shoes J form a ring in which sufficiently wide gaps or 
spaces M are provided to allow for their free movement, and the 
shoes are connected to tension springs P, the inner ends of which 
are attached to the hub R of the rotary disc. When the shaft A 
attains an excessive speed, the brake shoes are projected out- 
wards against the action of the springs by centrifugal force into 
contact with the inner surface of the drum B. The particular 
speed at which the shoes will contact with the drum can be 
altered by changing the springs P to suit the requirements of 
the circumstances or by altering the weight of the brake shoes.— 
August 23rd, 1934. 





Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 

notices of meetings inserted in this » Gre requested to note 

that, in order to make sure of its insertion, the necessary information 

should reach this office on, or before, the morning of the Monday 

of the week pr ing the In all cases the TIME and 

PLACE at which the meeting is to be held should be clearly stated. 
To-pay. 

Inst. oF CHEMICAL ENGINEERS.—At Rooms of Chemical Soce., 
Burlington House, W.1. ‘‘ Crushing and Grinding,’’ Mr. W. F. 
Carey ; “‘ Crushing and Grinding Appliances: The Connection 
between Type and Purpose,” Professor B. W. Holman. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: SOUTHERN BRANCH.— 
University College, Southampton. Address by Wing Com- 
mander T. R. Cave-Browne-Cave. 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
** Notes on Engineering Developments in Sweden,” Mr. C. H. G. 








ants. 





Aston. 7.30 p.m. 
To-pay To SatTuRDAY, Oot. 13TH. 
INVENTIONS Exurertion.—Central Hall, Westminster. 


Tenth International Exhibition of Inventions. 11 a.m. to 10 
p-m. daily. ‘ 
Saturpay, Oct. 6TH. 

Inst. or British FoUNDRYMEN: LANCASHIRE BRANCH.— 
Engineers’ Club, Manchester. Presidential address, Mr. W. N. 
Cook. Discussion upon ‘“ Foundry Problems.”’ 4 p.m. Tea 
and entertainment, 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH, 
GRADUATES.—Visit to Works of Messrs. Adams Hydraulics, 
York. 3 p.m. 

Monpay, Oct. 8TH. 

ENGINEERS’ GERMAN CrrcLE.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘ Modern Industrial Build- 
ings, particularly in Germany,” Dr.-Ing. H. Maier-Leibnitz. 
5.15 p.m. for 6 p.m. 

INst. OF AUTOMOBILE ENGINEERS: GLascow.—-At 39, 
Elmbank-crescent, Glasgow. ‘“‘ The Problem of Variable Trans- 
mission with special Reference to Hydraulic Types,’ Mr. J. 
Bedford. 7.30 p.m. 

Inst or Merats: ScorrisH Locat Section.—At Inst. of 
Engineers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. Chairman’s address, Dr. J. W. Donaldson. 7.30 p.m. 

TurEspay, Oct. 9TH. 

Hutt Assoc. OF ENGINEERS.—Municipal Technical College, 
Park-street, Hull. ‘* Electric Propulsion,” Mr. R. Reid. 
7.15 p.m. 

ILLUMINATING ENGINEERING Soc.—At Lighting Services 
Bureau, 2, Savoy-hill, Strand, W.C.2. Presidential address, 
Mr. H. H. Thompson, “ Report on Progress in Illuminating 
Engineering.” 6 p.m. for 6.30 p.m. 

Inst. OF AUTOMOBILE ENGINEERS : GRADUATES.—Watergate 
House, Adelphi, W.C.2. Informal address by a Prominent 
Racing Driver. 7.25 p.m. 

INst. OF AUTOMOBILE ENGINEERS : COVENTRY.—At King’s 
Head Hotel, Coventry. Presidential address, Mr. L. H. Pomeroy. 
7.30 p.m. 

Inst. OF BritisH FoUNDRYMEN : BURNLEY SECTION.—Muni- 
cipal College, Ormerod-road, Burnley. ‘‘ Foundry Costing,” 
Mr. W. A. Hodson. 7.15 p.m. 

Inst. OF HEATING AND VENTILATING ENGINEERS.—At London 
School of Hygiene and Tropical Medicine, Keppel-street, 
Gower-street, W.C.1. Autumn special meeting. ‘‘ Some Recent 
Improvements in Boiler Plant for General Heating and Hot 
Water Supplies,” Dr. F. M. H. Taylor. 6.45 p.m. 

Inst. OF MARINE ENGINEERS.—85/88, Minories, E.C.3. 
‘“‘Full-scale Steering Experiments on Three Ships and Com- 
parison with Model Tests,’’ Mrs. E. M. L. Smith-Keary and Dr. 
F. Todd. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: 
GrabvuATEs.—James Watt Memorial Inst., Birmingham, 
“This Inglorious Muddle,” Dr. D. 8. Anderson. 7.30 p.m. 

Inst. oF Merats: N.-East Coast.—Armstrong College, 
Newcastle-upon-Tyne. Chairman’s address, Mr. W. Richardson. 
7.30 p.m. 

Inst. oF MetTats: Swansea Section.—At Y.M.C.A., Swan- 
sea, Chairman’s address, Professor L. Taverner. 6.15 p.m. 

Inst. oF Russer Inpustry.—At Inst. of Mechanical Enyi- 
neers, Storey’s-gate, S.W.1. ‘‘ Production, Distribution, and 
General Properties of Latex,’’ Mr. G. Martin. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. ‘‘ Protective Value of Electro-deposits,” Mr. H. 
Sutton. 7.30 p.m. 

WeEpDNEspDAyY, Oct. 10TH. 

Inst. oF Civit ENGINEERS: MANCHESTER AND DistTRIcT 
Assoc.—36, George-street, Manchester. Presidential address, 
Mr. J. Harcourt Williams. 6 p.m. for 6.45 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow. Exhibition of Cinematograph 
Films.”’ 7.30 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS: BIRMING- 
HAM AND District AssocIATE MEMBERS AND GRADUATES.—At 
Chamber of Commerce, 95, New-street, Birmingham. ‘‘ Sub- 
atmospheric Steam in Conjunction with Auto-average Tempera- 
ture Control,” Mr. A. J. Assheton. 6.30 p.m. 

Inst. OF MECHANICAL ENGINEERS: WESTERN BRANCH.— 
Hart’s Restaurant, Bristol. Annual dinner. 7 p.m. 

Tuurspay, Oct. 11TH. 

Inst. oF AUTOMOBILE ENGINEERS: BristoL.—Merchant 
Venturers’ Technical College, Bristol. Presidential address, Mr. 
L. H. Pomeroy. 7 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS: BIRMING- 
HAM AND District AssocIATE MEMBERS AND GRADUATES.— 
Visit to Messrs. Cadbury Bros., Bourneville. 2 p.m. 

Inst. oF LocomMoTIVE ENGINEERS.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. Informal meeting. 5.30 p.m. 
for 6 p.m. F 

Inst. oF MECHANICAL ENGINEERS: N.-WESTERN BRANCH.— 
At the Engineers’ Club, Albert-square, Manchester. Papers on 
“The Evolution of Invention,” by Mr. H. W. Dickinson ; 
“The Inventor,’ by Dr. H. Stafford Hatfield,; ‘‘ Provisional 
Patent Protection and Patent Claims,” by Sir William S. 
Jarratt; and “‘The Development and Exploitation of Inven- 
tions,” by Mr. Arthur H. Gledhill. The symposium will be 
introduced by Mr. William Taylor, F.R.S. 7.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: 8S. WaLEs Branon.—At 
8. Wales Inst. of Engineers, Cardiff. ‘‘The Evaluation of Coal 
for Steam Generation,” Dr. E. 8. Grumell. 6 p.m. 

Inst oF Metats: Lonpon Locat Sectrion.—At Soc. of. 
Motor Manufacturers and Traders, Ltd., 83, Pall Mall, S.W.1. 
““The Emission of Light and Electrons by Metals and their 
Industrial Application,” Dr. C. J. Smithells. 7.30 p.m. 

Luoyp’s Rsgeister Starr Assoc.—71, Fenchurch-street, 
E.C.3. Illustrated lecture, “‘ Flying Over Mount Everest,” 
Lieut.-Colonel L. V. Stewart Blacker. 5.30 p.m. 


MriptaNnpD BRANOoH, 





Tuurspay to Saturpay, Ocr. llrH To 20rH. 

INTERNATIONAL Motor Suow.--Olympia, Kensington, W. 
Daily. : 

Fripay, Ocr. 12Tx. 

CHEMICAL ENGINEERING GrouPr.—At Chemical Soc., Bur- 
lington House, W.1. “‘ Pozzolanic Cements,” Mr, R. G. Franklin 
and Mr. A. E. J. Vickers; ‘‘ The Setting and Hardening of 
Portland and Aluminous C ts, with Relati to their 
Resistance to Water and Mineral Sulphates,”’ Mr. A. V. Hussey. 
8 p.m. 

Inst. or AUTOMOBILE ENGINEERS.—Park-lane Hotel, Picca- 
dilly, W.1. Annual dinner. 7.30 p.m. for 8 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
Grosvenor Restaurant, Glasgow. ‘‘James Watt” dinner. 
7.30 p.m. 

Inst. OF HEATING AND VENTILATING ENGINEERS : ASSOCIATE 
MEMBERS AND GRADUATES.—Borough Polytechnic, Southwark, 
8S.E.1. Discussion, ‘‘ Drawing Office Methods.”’ 7 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS : LIVERPOOT. 
AND District AssOcIATE MEMBERS AND GRADUATES.—Greville 
Café, Titheburn-street, Liverpool. ‘‘ Steam Traps and thei: 
Applications,’’ Mr. Alan G. Boyle. 7.30 p.m. 

Inst. oF MEcHANICAL ENGINEERS.—Storey’s-gate, 8.W.1. 
Informal meeting. Mr. L. 8. Hearnshaw will open a discussion 
on ‘The Selection of Personnel’’; election of sub-committee 
7 p.m. 

Inst. oF WELDING ENGINEERS : NORTH-WESTERN BRANCH. 
At Technical School, Bacup. ‘‘ Resistance Welding,” Mr. P. R. 
Dunn. 7.15 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“*Some Causes for the Failure of Lead and Lead Pipes, and 
Suggested Remedies,” Mr. E. King and Mr. K. Gray. 7.30 p.m. 

MANCHESTER Assoc. of ENGINEERS.—Engineers’ Club, Man- 
chester. Presidential Address, Mr. C. H. Power. Presentation 
of awards, followed by a concert. 7.15 p.m. 

MANCHESTER TECHNOLOGY OLD StupENTs’ Assoc.—College 
of Technology, Sackville-street, Manchester. ‘‘Some Impres- 
sions of Climbing in the Alps,” Mr. J. E. Montgomrey. 7.30 p.m. 

Raitway Cius.—57, Fetter-lane, E.C.4. ‘‘ Punch’s Railway ”’ 
(The West London Railway), Mr. D. V. Levein. 7.30 p.m. 


Saturvay, Oct. 13rn. 





Inst. OF MARINE ENGINEERS: JUNIOR SecTION.—85/88, The 
Minories, E.C.3, Social and dance. 7,30 to 11.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: MIDLAND GRADUATES. 
Visit to Ledsam-street works of Belliss and Morcom, Ltd. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH, 
GrapvuaTEs.—Visit to works of Hunslet Engine Company, 
Ltd., Leeds. 3 p.m. 

Inst. oF PRopUCTION ENGINEERS: BIRMINGHAM SECTION. 
Grosvenor Rooms, Grand Hotel, Birmingham. Dinner-dance. 
Reception 6.30 for 7 p.m. 

Keicutry Assoc. oF ENGINEERS.—Visit to the Frickley 
Collieries of Frank Obank, Ltd. Leave Russell-street, Keighley, 
1.15 p.m. 

Monpay, Ocr. 15TH, 


BrapFrorp ENGINEERING Soc.—Technical College, Bradford. 
*“ Hot Cathode Illumination,’ Mr. J. N. Aldington. 7,30 p.m. 

Inst, oF AUTOMOBILE ENGINEERS : BIRMINGHAM GRADUATES. 
—James Watt Memorial Inst., Birmingham. Annual Business 
Meeting. Inventors’ evening. 7.30 p.m. 


Tugespay, Ocr. 16TH. 


Inst. OF AUTOMOBILE ENGINEERS : COVENTRY GRADUATES.— 
Broadgate Café, Coventry. ‘Compressed Air,” Mr. D. B. 
Winter. 7.15 p.m. 

Inst. OF AUTOMOBILE ENGINEERS: WOLVERHAMPTON. 
Victoria Hotel, Wolverhampton. Presidential address, Mr. I.. H. 
Pomeroy. 7.30 p.m. 


Wepnespay, Ocr. 177TH. 


Inst. or Fuet.—At Geological Soc. of London, Burlington 
House, W.1. ‘‘ Coal Cleaning by Gravity Methods,” Mr. A. A. 
Hirst. 6 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS : ASSOCIATE 
MEMBERS AND GRADUATES, MANCHESTER.—Engineers’ Club, 
Manchester. Annual dinner. 7 p.m. 

Inst. or Locomotive ENGINEERS.—At Queen’s Hotel, Bir- 
mingham. Presidential address, Mr. H. N. Gresley. 6.45 p.m. 
Inst. oF WELDING ENGINEERS : NorTH-WESTERN BRANCH. 
Technical School, Rochdale. ‘‘ Metallic Arc Welding,’ Mr. W. L. 

MelIvor. 7.15 p.m. 

LrverPooL ENGINEERING Soc,—Liverpool. Presidential 
Address, Mr. T. Molyneux. Presentation of Medals and 
Premiums. 6.30 p.m. 

MANCHESTER METALLURGICAL Soc.—Joint meeting with the 
Inst. of Mechanical Engineers, North-Western Branch, Engi- 
neers’ Club, Manchester. ‘‘ Fatigue,’’ Professor F. Bacon. 
7 p.m. 

Newcomen Soc.—At Caxton Hall, 8.W.1. Eng.-Lieut. J. 
J. Bootsgezel will open @ discussion on ‘‘ The Cruquius Engine 
and its History.” 5.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. Dr. L. Northcott will introduce a discussion on (i) 
‘‘A Study of Ingot Structure,” (ii) ‘‘ Dendritic Segregation in 
Steel Ingots,” (iii)) Periodic Structures in Metals and Alloys.” 
7.30 p.m. 

Tuurspay, Oct. 18TH. 
Inst. oF HEATING AND VENTILATING ENGINEERS : ASSOCIATE 


MEMBERS AND GRrapuaATEs, LiveRPOOL.—Visit to the Mersey 
Tunnel ventilating plant, North John-street Ventilating 
Building. 2 p.m. 


Inst. oF MARINE ENGINEERS: JUNIOR SrctTion.—“ The 
Southern Railway’s New Train Ferries,’ Mr. T. W. D. Abell. 
7 p.m. 

Inst. oF MECHANICAL ENGINEERS : 
Memorial Inst., Birmingham. ‘‘Carpet Manufacture,” 
J. W. Banks. 6.30 p.m. 

Inst. OF MECHANICAL ENGINEERS: N.-WESTERN BRANCH 
GrapvuatTes.—Engineers’ Club, Albert-square, Manchester. 
“‘ Some Engineering Experiences,’’ Mr. J. M. Newton. 7.15 p.m. 

Inst. oF Sanirary ENGIngEreRsS.—Caxton Hall, Westminster, 
S.W.1. ‘‘Some Studies on Water Purification,’ Mr. A. H 
Waddington. 6 p.m. 

MANCHESTER Assoc. OF ENGINEERS : 
—Y.M.C.A., Peter-street, Manchester. 
Mr. J. W. Curtis. 7.30 p.m. 

Roya ArronavticaL Soc.—At Royal Soc. of Arts, John- 
street, a W.C.2. “The Education of Aeronautical Engi- 
neers,’ Professor A. J. Sutton Pippard. 6.30 p.m. 

Fripay, Oct. 197TH. 

Inst. oF AUTOMOBILE ENGINEERS : GLASGOW GRADUATES.— 
Regent Restaurant, West Regent-street, Glasgow. Meeting at 
8 p.m. 

Inst. oF British  FOUNDRYMEN : 
Brancu.—College of Technology, Manchester. 
will open discussion on ‘‘ Foundry Problems.” 


Mrpianp.—James Watt 
Dr. 


StupENTS’ SECTION. 
Chairman’s address, 


LANCASHIRE JUNIOR 
Mr. A. L. Key 
7.30 p.m. 


Inst. or MecuantcaL ENGINEERS.—Connaught Rooms, 
Great Queen-street, W.C.2. Annual dinner. 6.45 p.m. for 
7.15 p.m. 
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Southampton Dock Extensions. 


As already recorded in our columns, an important 
part of the Southern Railway Company’s £13,000,000 
scheme of dock extensions at Southampton concerns 
the provision of a considerable area of land for factory 
and works development. The first of these new 
enterprises, consisting of new flour mills for Joseph 
Rank and Sons, Ltd., was officially opened on 
Thursday, October 4th, by the Mayor of Southampton. 
The mills, which are situated about 200 yards from 
the quayside, will serve as a centre of distribution 
for the products of the firm in Southern England. 
They comprise a receiving house, a flaking and pro- 
vender mill, and a screens house and mill, with an 
engine-house. Attached to the mills is an eight- 
storey warehouse, and a ferro-concrete silo with a 
storage capacity of about 15,000 tons of grain. 
The buildings are so grouped that the grain can be 
transferred from the silo to the mills, and then, after 
undergoing various milling processes, to the ware- 
house. The mills have been designed for a normal 
capacity of 40 sacks per hour, but when needed that 
capacity can be doubled. The grain conveyors to 
and from the mills have been constructed in accord- 
ance with the latest practice. At the opening 
ceremony, Mr. Joseph Rank said that he regarded 
the development of the Southampton dock area as 
a most important event in the commercial history 
of our country. It would inevitably mean a trans- 
ference of trade to the port. Mr. Gilbert Szlumper, 
the deputy-general manager of the Southern Railway 
Company, said that some 400 acres of land had been 
reclaimed from the sea, and that about 131 acres 
had been reserved for industrial development. He 
mentioned that since the new quays had been put 
into service, important increases had been shown 
both in number of passengers and the volume of 
cargo traffic. 


The Unemployment Figures. 


ACCORDING to a statement issued by the Ministry 
of Labour on Monday, October 8th, it is estimated 
that on September 24th, 1934, there were approxi- 
mately 10,233,000 insured persons aged 16-64 in 
employment in Greet Britain. This was 63,000 more 
than a month before and 352,000 more than a year 
before. These figures for the numbers in employ- 
ment are provisional, and are subject to revision from 
the statistics for the annual exchange of unemploy- 
ment books, which will be available next month. 
Among the industries in which the improvement was 
most marked were coal mining, woollen and worsted 
manufacture, the boot and shoe industry, and pottery 
manufacture. There was also some improvement in 
employment ‘in the iron and steel, cotton, and 
hosiery industries. On the other hand, employment 
declined in the distributive trades, in hotel and 
boarding-house service, in building and public works 
contracting, and in the shipping services. On 
September 24th, 1934, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,647,673 wholly unemployed, 
352,696 temporarily stopped, and 81,618 normally in 
casual employment, making a total of 2,081,987. 
This was 54,591 fewer than the number on the registers 
on August 20th, 1934, and 254,740 fewer than a year 
before. The total on September 24th, 1934, comprised 
1,658,481 men, 65,339 boys, 306,721 women, and 
51,446 girls. The figures are most heartening, and 
show a decided improvement when compared either 
with those of the previous month or with those 
of a year ago. 


An International Conference on Physics. 


SoME 600 delegates drawn from all parts of the 
world attended the International Conference on 
Physics, which was held at the Royal Institution 
in London last week. On Wednesday, October 3rd, 
a Government dinner to welcome the delegates was 
held at the Savoy Hotel. In proposing success to 
the Conference, Mr. W. Ormsby-Gore, the First 
Commissioner of Works, spoke of the many benefits 
which the work of former workers on atomic physics 
have brought into our daily life. Great Britain had, 
he said, played no small part in the progress which 
had been made during the past generation. The 
Cavendish Laboratory at Cambridge, which had done 
so much fundamental work, had remained in the 
forefront of the battle, but he called to memory 
their illustrious and lamented contemporary, Madame 
Curie. The attitude of the British Government 
towards research had been, Mr. Ormsby-Gore 
continued, one of slow and tentative development 
to active and organised assistance. Politicians 
had increasingly come to recognise how much the 
power of a modern State and the welfare of its 
people, owed to right scientific knowledge, and how 
far its advance depended upon the increase and 
effective application of such knowledge. No nation, 


the efforts of other nations for the purposive promo- 
tion of knowledge. The work of the great depart- 
ments of the National Physical Laboratory demon- 
strated how far the State was attempting to bring 
about a closer union between pure research and its 
industrial applications. Professor R. A. Millikan, 
the President of the International Union of Physics, 
in his reply, said that in a changing world union was 
one of the needs of the time, and the results of such 
a conference were of the greatest importance. Lord 
Rayleigh, the President of the Physical Society, also 
responded. 


Trade with India. 


THE recent report on the work of the India Store 
Department, London, for 1933-34, issued by the 
Director-General, Lieut.-Colonel Sir Stanley Paddon, 
shows that the number of contracts rose from 7181 
for last year to 8122 for the present year, while the 
total value advanced by close upon £100,000, and 
has now reached a total of approximately £1,054,000. 
The number of inspections requestéd from the High 
Commissioner’s technical staff and its consultants, 
on behalf of purchasing authorities in India, also 
increased from 1100 last year to nearly 1600 this year. 
One of the most important demands was for the Royal 
Indian Navy sloop “‘ Indus,” which ship is being con- 
structed under the supervision of the Admiralty at 
a cost of about £170,000. Freight contracts have 
increased by 5 per cent., despite a decrease in the 
tonnage shipped, and it is expected that this year 
will show an increase in tonnage as well as in the 
number of contracts. In collaboration with the 
Department of Education, the Store Department 
seeks openings for Indian students, who wish to round 
off a College or University course with a period 
of engineering training. Despite some difficulties 
caused by trade depression, especially in the 
electrical industry, this work has met with con- 
siderable success. On the subject of requests for 
specialised training, the High Commissioner points 
again to the distinction which must be drawn between 
regular professional training and the desire to acquire 
a specislised knowledge of new manufacturing pro- 
cesses which are very frequently legitimate trade 
secrets. : 


The Thames Flow. 


AT a meeting of the Thames Conservancy Board, 
which was held on Monday, October 8th, Lord 
Desborough, the President, said that the Board 
might be congratulated on the height which had been 
maintained in the river. Very early in the year it 
was decided to close all the weirs with the object of 
keeping the water in the subsoil. The result was 
that the river remained full, with a smaller flow, 
but navigation was not stopped. Everything had 
been done to keep a constant supply of water for the 
Metropolitan Water Board. The rainfall in the 
Thames catchment area during the last twelve 
months had been 9-7in. below the standard average. 
During the last six months there had been rather more 
rain than during the corresponding period of the 1921 
drought, but 1921 followed a wet year, whereas last 
summer followed a very severe winter shortage of 
rain. The rainfall for the last two years was a good 
deal below the average and the flow of the river the 
lowest ever recorded. What was wanted now was a 
fall of one-third of an inch of rain every third night— 
not in heavy bursts, but in a steady flow which would 
fill wp the chalk hills and oolite formations. The 
Board noted with satisfaction that the Metropolitan 
Water Board was preparing large schemes for 
increasing the water storage capacity in the Thames 
Valley. 


Lieut.-Colonel H. A. Stenning. 


WE are informed that Lieut.-Colonel Harry A. 
Stenning, managing directer of the Superheater 
Company, Ltd., is retiring from that position at the 
end of the year, but will retain his seat on the board 
and will act as consultant to the company. Thirty 
years ago Colonel Stenning became interested in the 
Schmidt superheater system, and in 1905 entered 
into negotiations with the Lancashire and Yorkshire 
Railway, Mr. George Hughes being then C.M.E., 
to fit up one or two engines with superheaters on 
that system. Later on he persuaded the late Mr. 
D. Earle Marsh, of the L.B. and 8.C.R., and the late 
Mr. Ivatt, of the Great Northern, as well as Mr. J. 
G. Robinson, of the Great Central, to fit superheaters 
to several engines. It was not until 1910 that the 
London and North-Western Railway took up super- 
heating, under the late Mr. Bowen Cook. At this 
period practically all British locomotives had slide 
valves. The first two superheated engines on the 
L. and Y. were fitted with slide valves, but the 
Schmidt system of piston valves was used on the 
others, and Colonel Stenning gradually induced the 
various C.M.E.’s to fit all their superheated engines 
with piston valves. The old North-Eastern had some 
piston valves, and kept its own design when adopting 
superheating in about 1912. In 1913, the Super- 
heater Company began the development of its works 
at Trafford Park, Manchester, but, the war inter- 
vening, it was not until 1920-21 that any progress 





he contended, could advantageously depend only on 





was made. During these later years the marine world 





became interested in superheating, and now super- 
heated. steam is almost universally applied in all 
up-to-date ships. A later development which has 
taken place under Colonel Stenning’s direction is the 
application of the company’s process and technical 
experience to the development of superheating in 
high-power stationary plants. We understand that 
Mr. Eric A. Robinson, general manager, has been 
elected a director of the company. 


The Late Mr. H. W. Curchin. 


Many naval architects and marine engineers, both 
at home and abroad, will learn with deep regret 
of the recent death of Mr. Henry Wallace Curchin, 
one of the partners of Curchin and Watson, of Bevis 
Marks, E.C.3. Mr. Curchin, who had an inventive 
mind, and made many contributions to the science 
of ship construction, served his shipbuilding appren- 
ticeship with R. Craggs and Sons, Ltd., of Middles- 
brough, and at the early age of twenty-two became 
chief draughtsman of the Middlesbrough shipbuilding 
firm of W. Harkess and Son. At a later date Mr. 
Curchin rejoined R. Craggs and Sons as shipyard 
manager and chief draughtsman, and he collaborated 
with Mr. Isherwood in the building at the yard of 
the steamer “ Paul Paix,” which was the first ship 
to be built on the Isherwood longitudinal system of 
construction. When Mr. Isherwood, later Sir Joseph 
Isherwood, founded his business, he invited Mr. 
Curchin to become his chief of staff, a position which 
he occupied until October, 1917. In his professional 
capacity, Mr. Curchin visited many shipyards, 
advising on technical and constructional matters 
relating to the system. In September, 1917, he was 
appointed Chief Executive Officer of Shipbuilding 
under the Nationalist Government of the Common- 
wealth of Australia, and he organised the shipbuilding 
scheme to meet the emergency conditions created 
by the war. When he left Australia in August, 1920, 
some twenty ships had been commissioned or were 
under construction. On his return to London he 
began his own consulting practice with Mr. Kenneth 
Watson. Among various inventions and improve- 
ments in ship construction, we may mention Mr. 
Curchin’s joint part in the invention of the one-man 
punching table, which is freely used in both British 
and Dutch shipyards. He took a keen interest in 
technical and scientific societies, and was a valued 
member of the Institution of Naval Architects, and 
the North-East Coast Institution of Engineers and 
Shipbuilders. 


Tramp Shipping. 


REFERENCE has already been made in these columns 
to the scheme which was to be prepared by the Tramp 
Shipowners’ Committee, in order to comply. with the 
conditions of the Government for the proposed grant 
of £2,000,000 as a temporary form of relief to vessels 
carrying tramp cargoes. We are given to understand 
that the completed scheme has within the last few 
days been lodged with the Board of Trade. The 
Board will at once proceed to examine carefully the 
scheme offered, and it will, if necessary, communicate 
further with the tramp shipowners should additional 
information be required. It may be remembered that 
shortly before the rising of Parliament Mr. Walter 
Runciman, the President of the Board of Trade, said 
that when a scheme which met the conditions imposed 
by the Government had been submitted by the owners 
and approved by the Board of Trade, no time would 
be lost in introducing to Parliament the Government’s 
proposals. It is hoped that these proposals may be 
made known at no distant date, as they will no doubt 
have an important bearing on the immediate future 
of the shipping and shipbuilding industries. 


Master Traffic Control. 


A scHEME for the installation of an entirely new 
system of traffic light control in the Borough of St. 
Marylebone has been officially approved by the 
Minister of Transport, and the estimated cost of the 
installation, some £40,000, is to be partially met by 
a grant of 60 per cent. from the Road Fund. The 
work is to be begun almost immediately, and at first 
fifty-five road junctions are to be equipped. The 
new scheme will, we are given to understand, combine 
the advantages of the vehicle-operated system with 
those of the fixed-time system, but in addition it 
will possess a variable time cycle, which has been 
designed to respond to the ebb and flow of traffic, 
and will ensure additional elasticity of operation. 
In order to co-ordinate the signals, two master 
controllers are to be installed at the intersections of 
the most important roads. One controller is tobe 
placed at Marylebone. Circus, and: the other at the 
junction of Marylebone-road and Edgware-road. 
Both controllers will include a traffic-integrating 
device, which is sensitive to the flow of traffic and 
will adjust the time cycles of the master controller 
to meet traffic demands. The scheme will take about 
six months to complete, and it is stated to be the 
most comprehensive system for area traffic control 
yet attempted in this country. In working out the 
new scheme the officials of the St. Marylebone 
Borough Council have co-operated closely. with 
officials and engineers of the Ministry of Transport. 
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The Surface Condenser. 


No. VIII. 
(Continued from page 327, October Sth). 


DownFLow : THE ALLEN CONDENSER. 


T is a very noticeable fact, and one which mey be 
easily verified by a reference back to the articles 
that have preceded this one, that the products of 
each separate condenser manufacturer have been 
given distinctive tube plate arrangements. Com- 
parison, however, of the drawing reproduced on 
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FiG. 32—TUBE PLATE ARRANGEMENT 


this page in Fig. 32, which shows the tube plate 
arrangement of a typical condenser as manufactured 
by W. H. Allen, Sons and Co., Ltd., of Bedford, 
with Fig. 3 on page 226 of our issue of September 7th, 
showing that of the Richardsons Westgarth condenser, 


Taste IX.—Test Results : Norwich Corporation 15,000 kW Turbine. 
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heat transmission. Nevertheless, in spite of the 
disadvantageous conditions the value of K works 
out at over 400 B.Th.U. per square foot per degree 
Fahrenheit per hour for the full-load conditions 





without taking into account the heat returned to 


Condensate 





facts would seem to suggest that at low loadings 
only a small part of the surface is actually performing 
any work, and that as the load is increased so at the 
same time is the surface at work extended. Since 
at the full-load condition the value of K still shows 
no sign of reaching a maximum, it is reasonable to 
assume that the designers have provided an ample 
quota of redundant surface so that the plant will 
be able to operate at high efficiency even when the 
tubes are dirty. The point illustrates clearly the 
danger of adopting the value of K too literally as a 
criterion of condenser performance without examining 
the possibility that, in fact, a large part of the cooling 
area reckoned in the calculation is redundant and 
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FIG. 33—-DESIGN OF SMALL 


the condenser by the drains from the air ejectors. 
It is interesting, too, to observe that the value of 
K increases regularly as the load is increased. If 
a graph be drawn between the values of K and the 
steam condensed per hour, it will be found that the 
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Test Nominal steam to | Heat content Vacuum, K 
No. load, kW. | Out. cond., excl. Leaving cond., | of steamat | Hg. (Grashof 
| In — poe jets, Ib. /hr. deg. Fah turbine exhaust. (30in. Bar.)| simplified). 
° 
| 1. pape sie? eicaalbetats aoc east vn\ rece rapes. os fee Seep VES OSS 
1 | 12,000 45-5 63-8 | 60-6 105,651 73-5 | 983-6 29-143 | 326 
2 15,000 45-9 66-3 | 64-1 133,792 77-5 996-0 29-057 | 405 
3 15,000 45-8 62-9 60-8 133,151 74-2 995-7 29-146 | 420 
+ 6,000 | 45-5 56-2 54-0 57,198 65-9 994-6 29-281 200 
5 9,000 | 45-5 59-2 | 56-8 | 81,926 70-1 985-9 29°228 | 261 
. ! 





will demonstrate that a close resemblance exists. 
In fact, both these companies build condensers of a 
type devised by the Contraflo Engineering Company, 
Ltd., in which the general principle is that of dividing 
up the steam space by means of baffles into a number 
of V-shaped spaces converging together some distance 
above the condensate. Immediately above each 
baffle there is a steam lane so that condensate falling 
from the tubes above is caused to run down the 
baffie in contact with uncondensed steam, and is 
heated thereby. The tubes in the banks with which 
the steam first comes into contact are pitched more 
or less radially about the point of convergence of 
the baffles. In service such condensers easily main- 
tain a condensate temperature corresponding closely 
with that of the inlet steam, while the oxygen content 
of the condensate seldom, if ever, exceeds 0-05 c.c. 
per litre. 

By the courtesy of W. H. Allen, Sons and Co., 
Ltd., we have been supplied with the results of tests 
recently carried out on plant of this nature. In the 
Norwich power station twin two-flow condensers, 
with a total cooling surface of 15,900 square feet, 
serve a 15,000 kW turbo-generator. These con- 
densers were designed to deal with 134,000 lb. of 
steam per hour at a vacuum of 29in. when supplied 
with 15,900 gallons per minute of cooling water 
at a temperature of 55 deg. Fah. The results of 
the tests are given in the accompanying Table IX. 
Unfortunately, at the time the trials were under- 
taken, the temperature of the available cooling water 
departed widely from the design figure. On the 
design figures the rise in temperature of the cooling 
water should be about 13 deg. Fah., whereas in the 
two full-load tests it was 19-3 deg. and 16 deg. Fah. 
respectively, indicating that considerably less than 
the designed quantity of cooling water was being 
pumped through the tubes. Such conditions inevit- 


ably react upon the performance of the plant, since 
both the low initial cooling water temperature and 
the lower velocity of flow of the water through the 
tubes will tend to depress the value of the rate of 





relationship between them closely approaches the 
linear, and that right up to the full-load condition 








K shows no tendency to reach a maximum. These 


CYLINDRICAL CONDENSER 


performing very little work when the condenser is 
clean. 


DownFLow : THE RICHARDSONS-WESTGARTH- 
Brown-BovERI CONDENSER. 


Generally speaking, the smaller condensers are 
reproductions to scale of their larger brethren, 
although the diameter of the tubes used will not be 
reduced in proportion. Sometimes also the tube plate 
arrangement adopted for the larger plant is not suit- 
able for smaller shells. In.any event, the design 
of small condensers presents fewer and more easily 
soluble problems than that of large, since the difficulty 
of causing the steam to penetrate to every tube is 
not so acute. It is for these reasons that in the 
foregoing articles we have confined ourselves to 
descriptions of plant of comparatively large size. 
The small condenser illustrated by the drawing, 
Fig. 33, and made by Richardsons-Westgarth-Brown- 
Boveri, Ltd., however, has certain features which 
single it out as suitable for particular mention. It 
is of the three-flow type, and its tubes are arranged 
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in two “ solid ” banks, one on each side of the centre 
line with a central steam lane. The flows of the 
cooling water are arranged in inclined banks, and 
the plant is so designed that the tubes in one half 
can be cleaned while the other half is actually in 
operation at reduced loading. Air coolers are situated 
one on each side and separated from the main tube 
nests by inclined baffles which, however, do not 
extend in the usual manner as far as the tube plates 
at each end. Air can, therefore, besides entering the 
cooler from beneath the baffle, enter it at each end. 
There is only one air suction pipe, situated at the 
centre, and the air entering the cooler is caused to 
flow towards it along a tortuous course by an arrange- 
ment of baffles so that it shall be effectively cooled. 





FiG. 35—-20,000 SQUARE FooT 


The features of greatest interest in the design, how- 
ever, are purely constructional. The tube plates, 
which are of steel, are welded to the shell, thus doing 
away with the big flange joints at this point, which 
are always difficult to seal effectively. In addition, 
the tubes are expanded into the tube plates at both 
ends. The tubes in a condenser of orthodox design 
are usually secured at one end, at least, by screwed 
ferrules and packing, so that the tubes shall be able 
to expand and contract easily under the influence 
of changes of temperature. By securing the tubes 
at both ends by expansion into the tube plates this 
movement is rendered impossible. Instead, each 
tube before insertion is given a slight initial bend, and 
in this way the natural spring of the material is 
utilised to relieve temperature stresses. When 
there is no intermediate sag plate a bend in one 
direction only is required, but if there is an inter- 
mediate support the tubes are bent into an S form. 
The actual initial bend is very slight and amounts 
to less than the natural sag of a tube in an ordinary 
condenser. The tubes as a whole are mounted in the 
condenser with a slight inclination, so that the 
circulating water can run off when the condenser is 
shut down. 
INVERTED : THE Parsons CONDENSER. 

In the introductory articles to this series, it was 
pointed out that early in the present century, 
when condensers of much larger size than had ever 
before been constructed began to be required, 
manufacturers found that the performance of these 
large plants did not come up to expectation, and 
that experiment demonstrated the anomalous fact 
that, by the removal of tubes and a consequent reduc- 
tion of surface area, the performance of the large 
plant could be improved. As Mr. W. M. Selvey 
pointed out recently, size as such tends to heat- 
conservation, so that consequently it is more difficult 
to design a large condenser satisfactorily than a 
small one. Moreover, although in a small plant it is 
comparatively easy so to design the tube plate that 
the high velocity steam has the desired scouring 
action which prevents air-blanketing of the tubes, 
and that the pressure drop across the nests shall be 
low, these requirements are by no means so easily 
met among the multiplicity of tubes in a very large 
plant. The problems,presented in the design of very 
large condensers have been found so difficult of 
solution that they have led, on the part of several 
manufacturers, to the desertion of the straightforward 
downflow principle in all but the smaller sizes of 
plant, and to the development of unorthodox designs 
by which the necessary depth of penetration of 
steam into the tube bank is reduced and the effects 
of a pressure drop are rendered less harmful. 

One of the most. interesting variants from the 
orthodox downflow design seems to have been called 
forth more or less indirectly by developments in 
the design of turbine machinery. Nowadays, in 
powerful plant, the steam is usually expanded in 
at least two cylinders, the second of which is usually 
double-flow from the centre outwards. Before 1930 
it was necessary, in order to meet this form of turbine 
design, to provide two downflow condensers, cross- 
connected on the steam side for equality of vacuum, 


“ INVERTED "’ 


the cylinder. The arrangement also had the advan- 
tage that the two condensers could be of compara- 
tively small size, and were, therefore, simpler to 
design than one condenser serving both exhausts. 
In the year mentioned, however, the firm of C. A, 
Parsons and Co., Ltd., brought out the “ Inverted ”’ 
condenser, in which, as the name implies, the steam 
enters the tube banks from below and flows upward 
towards the air suction at the top. At the same time, 
the passes of the cooling water are also inverted, 
the first pass being at the top, and subsequent passes 
in succession downwards. When this design is 


adopted to serve a double-flow L.P. turbine, as will 
be seen from the drawing reproduced in Fig. 34. 














In the two engravings, Figs. 35 and 36, placed 
side by side, there are reproduced photographs of a 
20,000 square foot ‘ inverted” condenser, and an 
11,900 square foot downfiow condenser. They make 
an interesting comparison. The tube-plate arrange- 
ment of the smaller shell exhibits many of the 
features common to the majority of downflow con- 
densers. The tubes in the upper bank of the second 
pass of the circulating water are vertically pitched 
to give easy penetration of the steam, while those 
in the lower part of the shell are more closely set. 
Access of the steam to the sides of the tube banks 
in the upper pass is provided for, while in order that 
the condensate temperature shall be maintained at 








only a single condenser is necessary with a resulting 


CONDENSER 


simplification of the circulating water and condensate 
piping, and a considerable saving of important space. 
In addition, it is claimed that the basement depth 
required is reduced and the building up of the founda- 
tions for the turbine simplified. From the drawing, 
Fig. 34, it will be seen that the condenser is set cross- 
wise to the turbine in the usual manner, and that 
the steam from the two exhausts is guided down to 
the space beneath the tube nests by passages encircling 
the condenser proper. Thence, the steam rises 
through the tube banks to the air suction at the top, 
while the condensate falling from the tubes is with- 
drawn from the bottom. The arrangement, among 
other advantages, which will be mentioned later, has 





Fic. 36-—-11,900 SQUARE FooT ‘“DOWNFLOW’’ CONDENSER 














a high figure, lanes are left leading downwards through 


the banks of tubes, so that uncondensed steam can 
“‘ play’ upon the surface of the water. A large 
group of tubes on the right-hand side of the lower 
bank is baffled off from the rest to act as an air 
cooler. In one point only does the tube-plate arrange- 
ment show any marked similarity with that of the 
inverted plant. In both there is to be seen open 
pitching of the tubes in the last pass of the circulating 
water. In the “inverted ’”’ condenser steam lanes 
are unnecessary, for the steam, before condensation 
has begun, is caused to flow above the surface of 
the condensate and, consequently, the temperature 
of the latter is automatically maintained at that of 
the steam. Nor, since the condensate cannot possibly 
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FIG. 37—LARGE 


the very practical one that the tubes are protected 
from any chance of erosion or damage from drops 
of water or particles of foreign matter which might 
be flung at high velocity off the last row of moving 
blades in the turbine. Such troubles, though rare, 
are not unknown where the ordinary downflow type 
of condenser is used. We do not pretend to know 
whether it was the theoretical advantages that 
might be expected of the design or the convenience 
with which the inverted condenser could be arranged 
beneath a double-flow low-pressure turbine that led 
to the development of this unorthodox design. In 
any case, the firm has found the results encouraging 
enough to prompt the construction of inverted con- 





and each dealing with the exhaust from one end of 








densers for single exhaust turbines. 


““INVERTED’’ CONDENSER UNDER ERECTION 





















reach the air suction branch at the top, are baffles 
required to separate off a group of tubes to act as 
an air cooler. Although it would be an exaggeration 
to write that the whole condenser is an air cooler, 
it can at least be said that there is no line of demarca- 
tion between the condensing and air-cooling tubes. 
Some of the advantages of the “ inverted ” design 
will have been noted already. The condensate, for 
instance, is collected at just that point where the 
steam may most easily maintain it at a temperature 
corresponding to the vacuum. Indeed, the makers 
claim that owing to the diffuser action reducing the 
velocity of the steam as it emerges from the passages 
into the larger space of the condenser proper, there 
is a recovery of pressure, so that, in fact, the con- 
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densate can be withdrawn at a temperature higher 
than that of the steam at the turbine exhaust. This 
action they have demonstrated actually to take place 
by means of tests on a single exhaust “ inverted ” 
plant. Since the partial air pressure immediately 
above the condensate is absolutely negligible in 
comparison with that of the uncondensed steam, the 
water is discharged air and gas-free. It will also be 
observed that the drops of condensate formed on 
the tubes fall to successively warmer layers, since 
the tubes at the bottom of the condenser are those 
through which the circulating water makes its 
last pass, and drop finally through a layer of uncon- 
densed steam into the condensate sump. This course 
compares favourably with that pursued by the drops 
of condensate in a downflow plant, which, falling 
from above, must pass over colder tubes below before 
reaching the sump. While, on the one hand, the 





condensate is thus falling from the cold top to the 
warm bottom of the condenser, the air, on the 
other, is rising to successively colder regions, and is 
finally withdrawn under conditions that favour 
a good performance by the air pump. There is, it 
will be observed, a complete absence of baffles in 
the steam space, with the result, the makers claim, 
that the pressure drop across the tube nests is small. 
Although, from the point of view of maintaining the 
condensate at the exhaust steam temperature, the 
existence of a pressure drop in an inverted condenser 
has no disadvantage (for the condensate is in contact 
with the steam before it ever reaches the tubes) 
it will be shown in a later article that a high pressure- 
drop may have a bad effect upon the rate of heat 
transmission, and thus necessitate an increase in 
the number of tubes. 
(To be continued.) 








The Statistical Study of Road Accidents. 


No. 
By DUDLEY W. 


IT. 
WALTON, FS.S. 


(Continued from page 341, October 5th.) 


THE Home Orrice FIGUREs. 

JN the latter part of last week’s article a detailed 

analysis was made of the Ministry of Trans- 
port’s “Report on Fatal Road Accidents ” (referred 
to herem as the M.T.R.), and its figures were 
shown to be inadequate as grounds for making 
road traffic regulations. Besides these there are 
the annual figures issued by the Home Office, 
printed by order of the House of Commons— 
“Road Accidents Caused by Vehicles and Horses ” 
(H.M.S.O., yearly, 4d.). The Home Office figures 
give details and summaries of a number of road 
accidents for each year from 1909. In Home Office 
language, an “accident ” is an event which causes 
one or more deaths or injuries, and it is counted as 
one accident if more than one vehicle be involved. 
There are therefore some slight discrepancies among 
the totals, especially when collated with the M.T.R. 
figures, and to reconcile them, if necessary, a kind of 
statistical balance sheet could be devised. The 
number of persons killed is about 5 per cent. larger 
than the total fatal accidents, and the number of 
injured is 17 per cent. greater than the total accidents. 
Arguments from the figures may be invalidated by 
failing to note these differences. 

The Home Office figures, which can be challenged in 
the House of Commons, are reliable to this extent : 
they give the number of accidents “ resulting in death 
or personal injury known by the police to have 
been caused by vehicles and horses in streets, roads, 
or public places.”” The term ‘‘ known by the police ” 
implies a basis of fact rather than of opinion. The 
Home Office figures are presented solely in tabular 
form without comment or explanation, and they give 
more details than the M.T.R. Classifications of 
vehicles are closely defined, cabs being separated 
from other public conveyances, and motor cycles 
being subdivided into solos and combinations, with 
a further differentiation of pillion passengers. The 
Home Office figures present a continuous series which 
can be examined by known statistical methods. 
They are so superior to the M.T.R. that the Ministry’s 
report is not likely to become an annual publication. 


SoME UNOFFICIAL SourRcES oF Data. 


The Automobile Association has a long series of 
reports of road accidents in non-urban areas received 
from its patrols. A section of these has been analysed 
much in the same way as the Home Office records, 
and the places where accidents have occurred are 
shown on a series of maps which have been reproduced 
by photography. 

The A.A. would probably have no objection to 
its records being made available for a bona fide 
inquiry into the incidence and causes of traffic 
accidents ; and it is conceivable, if any co-operative 
investigation should be organised, that the A.A. might 
even take the lead in seeing that the necessary 
statistics were gathered, tabulated, and made avail- 
able in the defence of road users, and especially of 
private motorists. An advantage of the A.A. records 
is that they are compiled from the reports of men 
who understand the mechanism of cars, and, unlike 
policemen, the A.A. patrols have no duties and 
interests except those connected with the road. 

Another set of statements—‘ Facts and Circum- 
stances of Fatal Road Accidents in England and 
Wales ’’—for the last six months of 1932 is available 
in a pamphlet (2s. 6d. with map), issued by the 
National ‘ Safety-First ’ Association. This statis- 
tical review was undertaken with the financial help 
of patrons and the assistance of voluntary workers, 
because at that time no official figures on a national 
basis were available until the Minister, empowered 
by the Road Traffic Act, thought fit to conduct 
investigations. The “S.F.’’ report gives details of 


3020 accidents, analysed in a comprehensive way, 
with ratios and percentages. 


The work was facili- 





tated by the use of card calculating machines, which 
enabled every useful calculation to be worked out, 
and consequently the ‘‘not otherwise specified ”’ 
figures are at a minimum, whereas in the M.T.R. 
the corresponding item is often uninformatively 
large. The facts, however, were assembled from 
newspaper reports of inquests, and to that extent 
are subject to the same element of honest scientific 
doubt implicit in the M.T.R. In May, 1933, Lieut.- 
Colonel J. A. A. Pickard, general secretary of the 
National “‘ Safety-First ’’ Association, read, at the 
National Safety Congress, a paper based on the 
statistics gathered by the Association, and gave a 
comprehensive list of recommended remedies under 
the headings of :—-Action of the Government ; Action 
by the Road Engineer; and Action by the Public, 
i.e., both pedestrians and drivers. In a subsequent 
discussion, a report of which is published, Colonel 
Mervyn O’Gorman, a delegate from the R.A.C., 
advocated a policy of official research as to the first 
causes of accidents, 

A mass of very accurate information about road 
accidents could be compiled from the office records 
of makers of cars whose dealers systematically report 
complaints and defects. Obviously, these records 
could not be made public or communicated to rival 
firms, but they might be interchanged through a 
neutral statistical bureau and the general experience 
made available for the guidance of designers. Car 
makers are concerned with road safety even more 
than with easy flow of traffic. They do not want their 
customers to be killed. The Spartan-like, adventure- 
seeking youth is a certain customer for a car, but 
his more prudent elder hesitates when he weighs up 
the risks. It is on record that there was a period when 
the sales of motor cycles decreased, and per contra 
sales of pedal cycles increased, because parents 
dissuaded their sons from what seemed too dangerous 
a form of recreation. 


INSURANCE RECORDS. 


There is in existence a complete set of records 
arising out of insurance claims, both in the experience 
of individual offices, and more especially in the 
systematic collations available to members of the 
Accident Offices Association, but all these are regarded 
as confidential. They might be made available 
for a serious and well-supported scientific inquiry. 
Insurance companies are not primarily interested 
in the reduction of vulnerability, but merely in its 
exact statistical measurement, premiums being 
fixed by actuarial calculations, following recorded 
experience. The greater the risk the higher the 
premiums, so that in one sense underwriters are 
financially interested in high casualty ratios, but 
they do not want premiums to be so high as to 
discourage the purchase of cars and applications for 
policies. 

It is common experience in motor insurance that 
elderly men are careful drivers, a fact generally con- 
firmed by the M.T.R. and of interest to car salesmen. 
This low rate of risk applies also to those who have lost 
the sight of one eye, or who have had a limb ampu- 
tated. Premiums are usually increased by 50 per 
cent. for those under twenty-one and over sixty-five, 
and some university students are rated with a double 
premium! The M.T.R. figures show that of male 
drivers involved in accidents only 4 per cent. are 
‘inexperienced ”’ in the sense that they have been 
licensed for less than six months. Of experienced 
drivers involved in accidents resulting in death of 
driver or other person, 63 per cent. are over 26 
years of age. Motor insurance premiums will be 
systematically reduced if the accident ratio should 
be improved by legislative action or by other means. 

All motor accident insurance men are convinced 
that juries and witnesses giving evidence in an 
accident case are biased in favour of a claimant 





who may benefit under a policy. They believe also 
that. policy applications are filled up inaccurately. 
If a motorist should be challenged by the police 
and his vehicle does not conform with the rules, 
say, in the matter of efficient brakes, the official 
view is that, although he may produce a Third Party 
policy, the policy is invalid, and he can be charged 
with not having a policy at all. The companies 
make a point of settling third party claims without 
reference to the validity of the policy, but if the 
policy be out of order they take action against 
applicants who have made false declarations. In 
this practice they are anticipating the highly probable 
future attitude of the Ministry of Transport, the 
manifest aim of recent legislation being to protect 
the third party. It may be that the third party 
that is, the pedestrian—may be less careful because 
he knows that he is entitled to compensation. 
Similarly, the driver is less careful because he 
knows subconsciously that the owner of the other car 
is insured. 

A common ‘experience in insurance business is 
to suspect and often to detect cases of minor fraud 
in the matter of damage to a car. When a damaged 
car is towed to a garage for inspection by the insurance 
company’s representative, there is a tendency for 
garage hands to make the extent of the damage more 
apparent than it really is in the expectation of a 
larger bill for repairs, or even of having the vehicle 
classed as a total loss with the prospect of selling a 
new car. The M.T.R. figures relating to mechanical 
defects are possibly influenced by this procedure. 
In the event of a collision between two cars it may 
often happen that both cars are insured with the 
same company, so that there may be a claim for 
third party compensation, and also for damage to 
one or both of the cars. 

From various local censuses of traffic, estimates 
can be made of the increased use of roads by different 
types of vehicle. The snapshots taken for such 
localised examples can often be correlated with other 
information. For example, figures are available 
from which the growth of specialised road traffic 
can be calculated. There are also the taxation returns, 
and the very complete analysis of the numbers 
of every type of vehicle sold on the home and overseas 
markets by members of the Society of Motor Manu- 
facturers and Traders. 


ALLEGED MECHANICAL DEFECTS AS CAUSES OF 
ACCIDENTS. 


The M.T.R., in two tables, attempts to analyse 
the causes of accidents attributable to faulty vehicles 
or to their equipment. The Ministry reports only 
568 cases out of a total of 7001. Mechanical failures 
and defects are related quite illogically to built-up 
or not built-up areas, yet there can be no geographical 
reason concerned with a bursting tire or the failure 
of brakes. If there be less mechanical failures in 
the town than in the country (as the M.T.R. figures 
show), this means that the built-up area is safer, 
a fact, if it be a fact, which the Ministry’s figures 
contradict in other tables. 

Brake failures or defects account for 33 per cent. 
of all mechanical as compared with all equipment 


defects. The engineer may not be very interested 
in this.: Brakes are efficient when fitted and can be 
maintained in good condition. Inquiry would 


probably correlate brake defects with age of car. 
It should be possible to provq or disprove thet bad 
brakes are more dangerous to the other traffic than 
to the driver himself. As to stopping distance, this 
does not wholly depend on braking power. It depends 
also to the extent of an average of 0-93 sec. (with 
a spread from 0-70 to 1-25 sec.) upon the reaction 
time of the driver—that is to say, on the time that 
elapses between the driver becoming aware of an 
emergency and taking appropriate action. This, 
and many other similar facts, are established from 
the driving tests carried out by the National Institute 
of Industrial Psychology, and recorded in the July- 
August issue of its magazine, The Human Factor. 

The M.T.R. records twenty-five cases of alleged 
failure of steering gear. This matter is clearly 
beyond the usual knowledge of a non-technical 
witness and leads to controversy. There is a tendency 
for the defendant driver to blame the steering gear 
when he feels that he is safe from technical criticism ; 
but manufacturers, when given an opportunity, 
often find that the steering apparatus is in proper 
order. * 

Taking the figures on the pragmatic principle 
of “‘ as if,” there were 146 M.T.R. cases of defective 
lights—25-5 per cent. of the total—as a main or 
contributory cause of death. This figure must have 
a factual basis, and there are possible remedies, 
one being the provision of a tally lamp on the dash- 
board. There were eighty-three cases of death con- 
nected with alleged dazzle, the extent of which 
must have depended on opinion. Here it would not 
involve very much organisation and cost to the 
Ministry in cases of accident to have the dazzle tested 
by means of a photo-electric photometer. 

Distribution of all mechanical defects, as analysed, 
among the different classes of vehicles is statistically 
normal, except that motor cycles constitute a slightly 
excessive proportion, but the Ministry’s category of 
motor cycles includes those of the tradesman. The 
M.T.R. classification of private cars seems to be 
reasonably satisfactory and would not be materially 
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altered by deducting cars used for non-private pur- 
poses. The category of motor vans makes no dis- 
tinction between the 30-cwt. van, probably driven by 
a newly licensed lad, or the six or eight-wheeled lorry 
with two trailers driven by an expert. 


SKIDDING. 


Officially, very little appears to be known about 
skidding risks. In the M.T.R. list of causes of fatal 
accidents attributed to drivers, 9 per cent. are assigned 
to skidding. It is alleged to be a frequent cause of 
collision between two vehicles. The facts about a 
skid are observed and recorded by the police, but the 
attribution of the effects of the skid seems to be a 
matter of opinion. There is a technique of dealing 
with rear skids which is acquired by drivers in the 
London Passenger Transport service. Front wheel 
skids seem to be governed chiefly by conditions of 
tires, weather, and road surfaces. Skidding is also 

* likely to occur when the wheels are not true running 
pairs. The Automobile Association’s records show 
that more skids occur on Mondays than on other days 
of the week, and this is said to be due to the week-end 
gap in street cleaning. 

When making grants for road improvements the 
Ministry specifies that the surface must be of a non- 
skid character, but the actual quality of the surface is 
left to the discretion of the county road surveyor, 
who may be compelled by custom and local conditions 
to use a certain kind of material. A co-ordinated 
effort and a more liberal grant towards the road engi- 
neer’s requirements would probably reduce skidding 
to a minimum. Skidding very seldom happens at 
speeds less than 15 m.p.h., so it would not be unreason- 
able to impose a limit on heavily trafficked roads 
proved by statistics to be particularly susceptible to 
sideslips in wet weather. 


BLAMING THE PEDESTRIAN. 


The case for and against the pedestrian in relation 
to the causation of traffic accidents needs a careful 
examination. According to the M.T.R., 78 per cent. 
of the pedestrians killed were either under fifteen or 
over fifty-five years of age. The safest pedestrian age 
is between twenty-five and thirty, and the second 
safest over eighty-five. The most dangerous thing that 
a child does is “‘running into the road.”’ The adult’s 
most grievous fault is ‘‘ walking across the road.” 
Hence, in spite of its crude presentation of the figures, 
the Ministry seems to be justified in introducing the 
experimental herringbone plan. Actually the painted 
herring-bones are to be abandoned in favour of 
studded lines. Herring-bones cost 6d. per linear yard 
to paint and need frequent renewal. Studding costs 
up to 30s. a yard. An order has been placed by the 
Ministry for a quantity of studs necessary to put 
down 40,000 pedestrian crossings at the cost of 
£1,000,000. At these studded crossing places, 
now marked by yellow globes on posts, the 
pedestrian has an absolute right of way, and 
if he is killed the proper coroner’s verdict will be 
manslaughter. It is proposed to make a regulation 
under which the pedestrian will cross elsewhere at 
his own risk and peril, subject, of course, to the 
common law that even Parliament cannot easily 
abrogate, and which no local by-laws can override. 
The effect of providing these multitudinous pedes- 
trian places remains to be seen. They will doubtless 
diminish the death-rate, but they will tend to impede 
the flow of traffic even more than the linked signal 
lights in Oxford-street. There is no. clear evidence 
that the ordinary pedestrian user of the road impedes 
the flow of traffic at present. When the new crossings 
are provided, the driver will not only have to per- 
ceive the globe, but he will have to make sure that 
there are no pedestrians crossing or about to cross 
his route. The pedestrian will presumably have the 
right, when opportunity offers, to use the crossing even 
when a pedestrian red light, if installed, is showing. 

Figures do not prove under what precise condi- 
tions the pedestrian hazard is at a maximum, except 
that it is dangerous to “‘ walk across the road.” 
No amount of rules and regulations will stop those 
youths whose duties take them into a crowded 
thoroughfare like Fleet-street from crossing from one 
newspaper office to another by seizing a favourable 
opportunity to dodge the moving traffic. Even in 
the vicinity of the Bank of England, a neighbourhood 
thoroughly well guarded by police and detectives, 
the risks of crossing are not excessive, in spite of a 
maximum messenger user. To prove that it is 
improper to walk across the road at the Bank it 
would be necessary to show how many stockbrokers’ 
clerks meet with accidents. As to the use of subways 
when the entrances are inconvenient, the provision 
of a few feet of railing would tend to encourage 
pedestrians to use a subway. 

There is as yet no statistical demonstration that 
the casual pedestrian user of the road is chargeable 
with the high death rate or retards the flow of traffic. 
It is the traffic that impedes itself. Any effort to 
prohibit the pedestrian from crossing the road with 
due caution when and where he wishes will be 
strenuously opposed by those who are interested 
in the free flow of pedestrian movement—shop- 
keepers, for example—and every shopkeeper will 
demand a studded crossing in front of his door. 
The invincible argument will be that the roads cannot 


user, even if it be the London Passenger Transport 
Board itself. 


Cyc.iists. 


There is an ever-increasing number of pedal 
bicycles on the roads. Mr. Pugh, of Rudge-Whit- 
worth, Ltd., estimates that there are ten million 
pedal cycles in service. Production is at the rate of 
1,200,000 a year, of which some 200,000 are exported. 
On this estimate, pedal bicycles are in a ratio of 
about 44 to 1 compared with other mechanical 
vehicles. The pedal cyclist is not directly taxed. 
He is too numerous to be taxed. Possibly it is 
because he is not taxed, and thus does not contribute 
to the revenue, that the M.T.R. shows a prejudice 
against the pedal cyclist. The Ministry gives the 
total number of vehicles involved in fatal road 
accidents as 9612, and pedal cyclists are alleged to 
have been involved in 17 per cent. of cases. The 
corresponding figure calculated from the Home Office 
record is 12 per cent. It would need a somewhat 
elaborate statistical balance sheet to reconcile this 
difference, but it is not beyond the resources of 
methodology. <A cyclist may have been “ involved ” 
without being the “cause ”’ of an effect. Existing 
figures certainly do not justify any repressive control 
of pedal cycling, but makers of bicycles should be 
on the look-out for signs of ministerial or local edicts. 
There is an obvious tendency for the official mind 
to put the cyclist in the same class of traffic obstruc- 
tiveness as the pedestrian. If the pedestrian can 
be scared or ordered off the road, it will be the 
turn of the cyclist next. 


STATISTICAL RESEARCH DESIDERATED. 


A comprehensive statistical research into the 
occasions and causes of road accidents would take 
into account quite a number of points which are 
either submerged in the existing records or not noted 
at all. These would relate to the machine, the driver, 
and the totalenvironment. An attempt will be made 
in a future article to indicate the main outlines of 
such a research. 

The car driver is neither a robot nor a rogue. 
His qualifications, physical and mental, can be 
described with adequate scientific precision. The 
National Institute of Industrial Psychology has 
experimentally arrived at a definition of a human 
type which can be entrusted with the responsibility 
of driving a car safely and efficiently. Its tests 
are in use elsewhere than at the Institute itself, 
but the Ministry is merely “‘ watching this experi- 
ment ”’ without offering to assist. The Ministry is 
about to formulate its own driving tests, and they 
are at the moment being considered by trade and 
professional organisations. It is not proposed to test 
every new driver. 

When, in 1930, the Ministry of Transport imputed 
all sorts of inefficiency and evil motive to the motorist 
because in that year the accidents attained a peak, 
no account was taken of the accident ratio—that 
is, of the proportion of accidents to cars on the road— 
nor was there any recognition given to the long, dry 
summer which increased the traffic density. 

The Ministry was first established for the purpose 
of improving the roads and administers what is 
euphemistically called the Road Fund. In practice 
it is nothing of the kind. One-third of the motor 
revenue — 4d. in every shillmg— goes to the 
Exchequer. A good proportion of it—£523,000—goes 
in the cost of collection, and another £414,000 is for 
administration. The Ministry has never primarily 
concerned itself with the provision of maximum 
traffic facilities. London needs a new road from 
Dockland to those ever-extending points of habitation 
and distribution westerly and south-westerly. Such 
a road might cost £20,000,000, but this figure repre- 
sents little more than the taxation for two years that 
is passed on to the Exchequer out of the pockets 
of motorists. Motorists are directly taxed to the 
extent of nearly £29,000,000 a year. The reason 
why the Exchequer takes one-third is that in the 
early years of the Ministry’s inactivity, they accumu- 
lated a balance not spent on road improvements, 
but collected for that purpose. This balance excited 
the cupidity of a Chancellor of the Exchequer. 

So far as the road danger problem is an engineering 
problem, to which engineering genius can contribute 
its knowledge and experience, the science of statistics 
can be called in aid. Statisticians can not only 
indicate an efficient way of collecting data, but they 
can marshall the facts that come to light. Funda- 
mentally, statisticians alone can interpret tendencies, 
as was shown in the series of articles on “ Statistics 
and Engineering,” which appeared in the four 
issues of THE ENGINEER in December, 1932. 

The application of statistical methods to the study 
of road accidents will be the subject of the next 


article. 
(To be continued.) 








Ir is reported in American circles that Colonel Frederick 
Stuart Greene, Commissiener of Public Works for the 
State of New York, has been asked by the Government of 
China to supervise the construction of an elaborate system 
of highways. The report is to the effect that the Nanking 
Government desires the construction of 22,000 miles of 
modern durable roads, and that Colonel Greene has been 
asked to help in producing the plans as well as to oversee 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





GAS FOR INTERNAL COMBUSTION LOCOMOTIVES. 


Sm,—Your correspondent, Mr. K. W. Williams, has 
contributed a suggestion in favour of suction gas or some 
form of producer gas for locomotive traction. He also is 
quite right about the best engineering designs not being 
made use of by the railways, whoever is responsible. In 
my opinion, it is a general tendency to value the attrac- 
tions in the mirage of “ organisation ’’ which has led engi- 
neering away from the oasis of technical accomplishment, 
which is there all the time. 

For coal burning, and the eminently useful horse-power 
of about 600, either for light passenger train sets at high 
speed or heavy mixed goods trains at the most econo- 
mical speed, I favoureteam. It requires improved boiler 
performance on radically new lines, and some restraint in 
the design of turbines to get away from power-house 
tendencies of extreme bulk and weight for the sake of 
thermal efficiency. It is quite within reason to make a 
coal-fired aeroplane engine operating on a condensing cycle. 

At the same time, it is a very expensive business going 
to consulting engineers, and many firms in manufacturing 
business shirk the cost. So long as a reasonably good suit 
of clothes costs fifteen or twenty guineas, and a reasonably 
good motor car costs about £2000, reasonably good con- 
sulting engineers will naturally exact heavy fees, bien 
entendu that their fee of £40,000 to £200,000 is paid for 
over and over again in the business on which they have 
advised. 

I have given up consulting work and gone in for the 
manufacture of specialities, and many engineers will 
follow the same course so long as firms or railway com- 
panies handling heavy business want a champagne 
standard of consulting work at Guinness prices per bottle. 

J. F. N. Crate. 

Maidenhead, October 6th. 


INVENTIONS AND ECONOMIC RECOVERY. 


Sm,—May I suggest that the reason for the slow progress 
of new inventions is the difficulty of getting funds for 
developing them. At present, capitalists have no confidence 
whatever in the validity or the value of a British patent. 
The inventor himself must do all the work needed for 
developing his invention, and meet all expenditure from 
his own pocket, and progress is therefore so slow that the 
patent often expires before he has finished his experimental 
work. 

The patent fees are heavy and the search for novelty 
is tardy and not extensive enough to give the inventors 
confidence. The cost of patent legislation is prohibitive. 

I would suggest the following alterations :— 


(1) A complete search to be made on lines similar 
to those of the German Patent Office, by high-class © 
specialists, on application and at a nominal cost. 

(2) Patents to be granted for the same periods as 
copyright for books, that is, for the lifetime of the 
inventor and for a number of years after his death. 

(3) The cost of patent legislation should be greatly 
reduced by having special patent courts with expert 
judges and counsel. 

(4) Patent fees should be charged on actual royalties 
received by the inventor, instead of being fixed amounts. 


This would greatly accelerate the development of new 
inventions, and help towards economic recovery. 

C. T. ALFRED Hanssen, Assoc. M. Inst. C.E. 
London, S.E., October 2nd. 








THE WORLD PRODUCTION OF ELECTRICITY. 


AccorDINeé to the statistics which are collected by the 
Electrical Bank of Ziirich (Bank fiir Elektrische Unter- 
nehmungen), which is financially interested in many 
supply works throughout Europe, the production of elec- 
trical energy throughout the world is increasing, and 
promises to reach a record level this year. The prices 
charged to consumers are stated to have been reduced 
twice since 1929, which was a very favourable year, and 
since then large new generating works have been brought 
into service, the construction of which was begun prior to 
or at the beginning of the world crisis. The result is at 
present an excess of production over demand, but this over- 
production is said not to occasion any anxiety, having 
regard to the comparatively low costs of production and 
the growing requirements for domestic purposes, subject 
to the assumption that the establishment of new works 
should only take place in future according to the actual 
possibilities of disposing of the output. Assuming the 
production of energy in 1929 for supply to third parties 
to have been equal to 100, the bank gives the following 
figures of the development since the end of 1931 :— 





Production Percentage in Relation to 1929. 
1932. 1933. 1934, 
first half. 

Switzerland .. 107 14. |... HS 
Germany 78 85 102 
England 119 131 150 
France .. ‘ 92 100 103 
oe 105 116 127 
United States .. .. .. 86 88 95 
World production (estimate) 89 94 106 
World production, without 

North America Gitte 97 106 119 


It is noted that the augmentation in the production 
has not everywhere been accompanied by an increase 
in the receipts of the supply works, which have sought to 
meet the wishes of industrial consumers by lowering prices 
on the one hand, and by the introduction of new tariffs 








be made the private property of any one class of 


the work. 


for domestic consumers on the other. 
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The Re-engined Royal Mail 
Liner ‘* Asturias.” 


ee one of last week’s Journal notes we briefly 
referred to the re-engining of the Royal Mail 
liner ‘‘ Asturias.” By invitation of the owners, Royal 
Mail Lines, Ltd., of Leadenhall-street, London, we 
were able on Tuesday, October 2nd, to join the ship 
at Harland and Wolff’s Belfast yard and come round 
with her to Southampton, which port was reached 
early on Thursday morning, Octcber 4th. The new 
installation marks a further forward step in high- 
pressure marine steam practice, and among those 
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Fic. 1—R.M.S. 
present were many superintendent engineers, officials 
of the Board of Trade and Lloyd’s Register, together 
with representatives of shipping interests, all of 
whom expressed the greatest interest in the new 
machinery. The liner has now a service speed of 
18 knots, with ample margin of power. She re-enters 
the South American service of her owners with her 
departure from Southampton on Saturday, October 


** Alcantara,” in order that fuller use of them might 
be made, both in regular and cruising services. 

The re-powering of an existing ship is naturally a 
very different problem from that of providing pro- 
pelling plant for a new vessel. With a new design, 


shafting, and other cognate matters are mutually 
adjustable, and a scheme satisfactory to all require- 
ments can readily be obtained. But with an existing 











20th, and early in January, 1935, she will sail from the 








same port on a 20,000-mile cruise to Ceylon and 
Southern Seas. 
THE RE-ENGINING CONTRACT. 

The ‘* Asturias ’’ was designed ten years ago as a 
motor vessel of moderate power, but the demand for 
increased speed in the South American passenger 
service, and the competition of foreign liners during 
past years, recently led Royal Mail Lines, Ltd., to 
consider the possibilities of greatly increasing the 





the decision was made to adopt high-pressure geared 
turbines, with Johnson water-tube boilers. 





speed of the ‘ Asturias” and her sister ship the 








vessel circumstances are very different, and in order 
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‘* ASTURIAS *’ 


to obviate a wholesale disturbance of the accom- 
modation spaces and shipwork generally, with 
attendant heavy expense, it is necessary to view any 
proposal, not so much from the standpoint of high 
fuel economy alone, as from that of overall capital 
expenditure. Accordingly, when it was proposed to 
increase the power of the vessel considerably, the 
owners and the builders of the “ Asturias ’’ were faced 
with a complex and difficult problem. 


VL. 


all bulkheads, decks, machinery casings, lines of 


shipwork to be disturbed, thereby enabling the 
builders to effect the re-powering in the compara- 
tively short space of time which could be allotted 
to them. Other work included in the contract com- 
prised the lengthening of the hull by about 12ft., 
in order to obtain a finer entrance and the stream- 
lining of the rudder. A turbo-generator was added 
for emergency use and to help to meet the additional 
auxiliary load given by the larger number of elec- 
trically operated auxiliaries. The work was under- 
taken under penalty conditions against loss of time 
on completion. Owing to the exceptionally fine 
summer weather and the whole-hearted co-operation 
of owners and builders, officials and men, it was 
possible for Harland and Wolff, Ltd., to hand over the 
ship after successful trials within the contract period. 
The machinery for the “ Alcantara ”’ is well in hand, 
and that ship will in due course proceed to Belfast 
for a similar alteration to be made. 

We reproduce in Fig. 1 a view of the ship taken on 
her trials on the Clyde, which shows clearly the 
improved appearance she presents with her higher 
funnels and longer bow. On page 356 we reproduce 
an elevation and plan of the new arrangement of 
machinery, while in Figs. 2, 3, and 4 we illustrate the 
Johnson boilers and their grouping in the ship. 

The principal particulars of the re-engined and re- 
conditioned liner are now as follows : 

Hull Particulars. 


Length between perpendiculars 640ft. 
Breadth moulded .. - a 78ft. 
Depth to C deck $4ft. Gin. 
Gross tonnage 22,000 
Service speed as 18 knots 


Main Propelling Machinery. 

Twin-screw Parsons type, single-reduction, geared 
turbines 

Number of turbine units per shaft 


Type: 
kt ee me 


Three- 


Probable total H.P. About 24,000 


Steam at manceuvring valves 358 Ib. 
Superheater steam temperature 700 deg. Fah. 
Designed vacuum cae ae 27hin. 


Assumed sea temperature 85 deg. Fah. 


Boiler Equipment. 

Johnson oil-fired 
Three 

425 lb. per sq, in. 
700 deg. Fah. 


Type of boilers 
Number of boilers. . ae 
Designed working pressure 
Total steam temperature 
Auziliary Generator Sets. 
Four at 400 kW 
400 kW 
75 kW 


Existing oil engine sets 

New turbine set : 

Existing emergency set 
When the two eight-cylinder, four-cycle, double- 
acting, 7500 B.H.P. engines were removed from the 
hull, a total length of about 74ft. was available for 
the new turbines and boilers. The turbine and gear- 
ing design having been fixed, a width of only 32ft. 6in. 
remained for the Johnson boilers, which admirably 
complied with the conditions, and were arranged 
abreast as shown on page 356 and in Fig. 4. Although 
the owners do not wish at present to publish the 
exact output of the turbines, some idea of the power 





is given by the fact that each boiler unit represents a 
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FIGS. 2 AND 3—JOHNSON BOILER 
After carefully considering different alternatives, 


It was 
further decided to retain the original propeller shaft 
and thrust blocks, but to modify the existing shaft 
bearings and to fit new propellers suited to the higher 
speed. The original auxiliary oil engines were 
retained complete, as they were an important con- 
tributory factor to the low fuel consumption and the 
overall efficiency of the plant. This arrangement had 
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original oil engines. 
utilising the Johnson design to provide ample steam 





the great advantage of requiring the minimum of 
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horse-power not very different from one of the two 
It was, therefore, possible by 


at a very moderate fuel rating for the full service 
speed of 18 knots, while at a slightly higher fuel 
rating any two boilers will maintain the full horse- 
power for service speed. During the official Skelmorlie 
trials a maximum speed of 18-9 knots was attained. 
THE Borer INSTALLATION. 

The Johnson boilers were manufactured by Har- 

land and Wolff, Ltd., under licence from Clarke, 
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Chapman and Co., Ltd. As our drawings indicate, 
they are arranged abreast, and are separated from the 
turbine-room by a screen bulkhead, which is suffi- 
ciently well-stiffened locally to sustain the weight 
of feed heaters, separators, steam pipes, &c. 

The aggregate generating surface of the boilers is 
25,000 square feet, with an aggregate superheater 
surface of 5900 square feet. The boilers are designed 
tor a working pressure of 450 lb. per square inch 
gauge, but the normal working pressure will not be 
more than 425lb. The designed final superheat 
temperature is 750 deg. Fah., with a maximum work- 
ing temperature, under ordinary conditions, of 
700 deg. Fah. The safety valves on the boilers proper 
are set to blow off at 435 lb. per square inch, but a 
pilot valve blows off at 430 1b. and the superheater 
safety valve lifts at 450 lb. 

On more than one occasion we have described the 
construction of the Johnson water-tube boiler, which 
has two drums joined by curved tubes. The steam 
drum of the boilers we illustrate has an internal 
diameter of 4ft. 6in., and the water drum of 3ft. The 
vertical distance between the centres of the drums 
is about 13ft. Both drums are solid forged from 
Siemens acid open-hearth mild steel with a tensile 
strength of 34 to 38 tons per square inch. They are 
machined all over. Fig. 2 shows clearly some of the 
generating and downcomer tubes with the seven 
central oil burners and the ends of the superheater 
clements to the left. The view is, of course, taken 
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Forced Draught Fans 


with the Clyde oil fuel system, have been converted 
to use heavy boiler oil. 

As shown in Fig. 3, the Ljungstrom-Howden pre- 
heaters are arranged directly above the boilers. They 
operate on the rotary principle and the drum turns at 
4 r.p.m., and the heating elements passing con- 
tinuously from the gas side to the air side supply heat 
to the combustion air. 

Both the forced draught and induced draught fans 
are also of Howden manufacture. The forced draught 
fans are three in number, 7.e., one to each boiler, and 
are of double-inlet high-efficiency type, the fan 
impeller being 42in. diameter. The fans are designed 
to maintain an air pressure, at discharge, of 3}in. 
water gauge normally, with 5in. water gauge under 
overload conditions. The induced draught fans are 
also three in number, and are of single-inlet turbo- 
vane design, the diameter of the fan wheel being 71 fin. 

Other boiler fittings include Cockburn’s main and 
auxiliary stop valves, a 3}in. triple safety valve unit, 
arranged in direct connection to the superheater 
outlet, and a 2in. single safety valve on the saturated 
steam drum. The check valves are of the latest type 
with internal feed pipes, and two sets of water gauge 
fittings, chain operated from the stokehold floor, are 
provided. The feed regulator gear is of the Weir 
“Robot” pattern, while other attachments include 
smoke observation mirrors, CO, recorders, soot 
blowers, and a Monitor low-water alarm. Steam 
dryers of the Supreme Vortex type are provided on 
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Fic. 4—SECTION THROUGH 


with the outer air casing removed. Fig. 3 is a 
section through the boiler and indicates the tube and 
superheater element arrangement. 

The two rows of tubes adjacent to the fire are 2}in. 
outside diameter and 6 L.S8.G.* thick, while the third 
row is composed ,of l}in. outside diameter tubes, 
9 L.S.G. thick; and the remainder of the tubes, 
namely, twelve rows on the side remote from the 
superheater and nine rows on the side adjacent to the 
superheater, are 1}in. outside diameter and 11 L.S.G. 
thick. The rear wall of the boiler consists of a 
staggered line of tubes, consisting of forty 2}in. out- 
side diameter tubes, 6 L.S.G. thick. There are also 
sixteen 4in. outside diameter downcomer tubes 
evenly distributed at the front and back of the drums 
on each side of the boiler. Four of these tubes are 
clearly seen to the right of Fig. 2. The arrangement 
of dampers is designed to take the fullest advantage 
of all conditions of steaming. When maximum 
superheat is not required a proportion of the gases 
can be deflected from the superheater. The main 
framing of the boiler is built up of plates, angles, and 
channel bars, allowance being made for the downward 
expansion of the pressure parts from the steam drum. 
The seven oil burners and furnace fronts are of the 
Wallsend-Howden latest type, and are supplied with 
oil fuel by two complete pumping units, each designed 
to maintain steam for full propelling power. The 
Weir ** Pyro ” pressure pump can deliver 8 tons of oil 
per hour against a pressure of 165 lb. per square inch. 
The electrically driven gear type transfer pumps have 
a designed capacity of 30 tons per hour against a head 
of 60ft. Two smaller pumps of similar design are 
provided for the auxiliary oil engine generator sets. 
The fue] arrangements are such that the pumps can 
discharge to any oil tank, to settling tanks, or over- 
board. Steam heating coils, supplied from the 
donkey boiler range, are fitted in the oil tanks. The 
two Cochran auxiliary boilers, which are equipped 


* Legal standard gauge = I.W.G. 
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BOILER ROOM 


both the main and auxiliary saturated steam outlets. 

After giving the fullest consideration to the 
problem, it was decided to fit three Howden ‘‘ Vortex” 
soot collectors of the wet type. These are arranged in 
the funnel and above the induced draught fans, and 
pumps for supplying the water jets are arranged in 
the boiler-room. As an additional precaution against 
the products of combustion finding their way on to the 
decks the funnels have been heightened about 15ft. 

The main steam pipes connecting the boilers and 
the turbines are simple in arrangement. A single 
pipe line in the boiler-room connects the three boilers. 
From this line a pipe is led to the port turbine and 
another to the starboard turbine. The steam from 
the three boilers is distributed equally to the port 
and starboard turbines, but in the event of any one 
boiler being off service the remaining two boilers 
can supply the full power requirements of the 
turbines through the port and starboard pipes. The 
stop valves of the boilers, as previously mentioned, 
are of the self-closing type, and at the screen bulkhead 
there are isolating valves of the Cockburn self-closing 
pattern. All the bends in the steam pipes are, we 
noted, of the Aiton corrugated type. 

In arranging the main steam pipes great care was 
taken to ensure that frictional and heat losses were 
reduced to a minimum, and also that a maximum 
degree of flexibility to suit the expansion in the pipe 
lines was obtained. 

All the high-pressure valves up to and including 
l}in. diameter are of steel forged from the solid ; 
those above 1}in. diameter are of cast steel. The pipe 
flanges, as well as the flanges of all valves and fittings 
for high-pressure steam and main feed lines, are of 
robust design and construction. The bolt section is 
very strong, to ensure the stresses being low enough 
to avoid difficulties due to “‘creep.”’ Extra heavy 
insulation is provided for the high-pressure tempera- 
ture steam pipes, high-pressure turbines, &c. 

The boiler-room is ventilated by means of elec- 
trically driven downcast fans of ‘‘ Sirocco”’ make, 





placed on the boiler casing top. These fans discharge 
through trunks led down to the boiler-room, the trunks 
being subdivided to suit the various parts of the 
boiler-room and terminating about 8ft. from the stoke- 
hold floor. The engine-room is provided with a 
similar arrangement of downcast fans arranged on the 
casing top. In the auxiliary engine-room the original 
arrangement was undisturbed. 

The workshop was unaltered. 


Main TURBINES. 


The power developed by the turbines is transmitted 
to the propeller shafts through single-reduction, 
double-helical gearing. Each set of turbines consists 
of a series arrangement of H.P., I.P., and L.P. 
turbines, each driving its own pinion. For astern 
propulsion an H.P. astern turbine is incorporated 
in each I.P. ahead casing, and the H.P. turbine 
exhausts into an L.P. astern turbine, incorporated 
in the same casing as the L.P. ahead turbine. In 
order to assist in obtaining maximum economy, 
end-tightened blading is fitted to the H.P. and I.P. 
ahead turbines, the H.P. astern turbine being so 
designed that there is a constant direction of thrust 
whether the turbines are going ahead or astern. 
By means of a by-pass valve on the H.P. turbine, 
provision is made for a continuous overload of 10) 
per cent. in excess of the normal designed power. 
The astern turbines are capable of developing two- 
thirds of the total ahead power. The H.P., I-P., and 
L.P. ahead turbines are of all-reaction type. The 
H.P. astern turbine is an impulse wheel, but the L.P. 
astern turbine is impulse-reaction. They are so 
disposed around the main gear wheels that simplicity 
of overhaul and ease of access to all parts is assured. 
The diameter of the main gear wheel is 154in., with 
12-65in. for the H.P. and I.P. pinions, and 14° 35in. 
for the L.P. pinion diameters. 

Cast steel is employed for casings and nozzle boxes, 
and a very strong casing and gear case construction 
has been adopted, with cast iron pedestals between 
the casings and the engine seatings. Care has been 
taken to effect good insulation as the ship will sail 
in tropical waters. We noted that the turbines are 
provided with an emergency governor, having end- 
movement control, which is arranged to close the 
bulkhead self-closing stop valves in the main steam 
lines when a speed exceeding 16 per cent. above the 
designed revolutions is attained, or in the event of 
failure of the forced lubrication oil supply, or of the 
adjusting block pads. The separate turning gear 
for each turbine set is so arranged that the main 
shaft can be turned in either direction by a reversible 
electric motor, or by the hand gear, which makes one 
revolution of the main shafting in ten minutes. 
Both the ahead and astern manceuvring valves are 
of the newest type, and are independently operated, 
a guarding valve, as a precaution against leakage at 
the astern valve when running ahead, being provided. 

As the drawings reproduced on page 356 show, 
the condensers are of the underslung, two-flow, Weir 
regenerative type. The steam space has been designed 
in such a manner that the condensate temperature, 
under all variations in steam duty, will be within 
2 deg. Fah. of the temperature corresponding to the 
vacuum measured at the turbine exhaust flange. 
Each condenser has a cooling surface of about 12,000 
square feet, and is designed to maintain a steady 
vacuum of 27}in. when the sea is at 85 deg. Fah., and 
the turbines are developing their full designed power. 
The condenser is constructed of mild steel, well 
stayed throughout, with cast iron water-boxes and 
end covers, and the tube plates are of rolled naval 
brass, l}in. thick, the tubes being jin. external 
diameter, 17 I.W.G. thick. The tube material is 
aluminium bronze. In the bottom of each condenser 
a large condensate well is provided to take up the 
fluctuations in the demands of the boiler feed pumps 
and to accommodate the floats of the closed feed 
controllers, while air pipes are provided on each water- 
box and led above the loadline. The major portion 
of the condenser weight is sustained by springs from 
the tank top. The water ends are very deep, and are 
designed to reduce to a minimum any tendency to 
turbulence. The water-box doors are subdivided 
in such a way that each nest of tubes is readily 
accessible, and hinged doors are provided for ready 
inspection. Owing to the conditions imposed the 
breadth of the condensers relative to their height 
is unusually great. Each condenser receives circulat- 
ing water from two pumps, each having a capacity 
of 7°500 gallons per minute. They are designed to 
work against an inclusive head of 20ft. These pumps 
run at between 333 and 525 revolutions per 
minute, and are motor-driven. The existing ships’ 
use evaporators, distillers, fresh-water pumps, 
together with bilge pumps, emergency bilge pumps, 
bilge and fire service pumps, ballast pumps, sanitary 
pumps, hot salt water pumps, and the whole of the 
donkey boiler installation have been retained with 
practically no modification. 

For dealing with the condensate, Weir’s closed 
feed system has been adopted. There are four elec- 
trically driven water extraction pumps of Drysdale’s 
two-stage “‘ Pervac’”’ type, each designed to deliver 
normally 70,000 lb. of condensate per hour, and 
100,000 lb. per hour in emergency. Each pump is 
driven by an electric motor of 12 B.H.P., the speed of 
the set being 1400/1600 revolutions per minute. The 
air ejectors are of the Weir steam jet, three-stage, 
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vertical pattern, and cross connections are arranged 
between the port and starboard units. 

The drain cooler has a surface of 350 square feet, 
and is designed to raise the feed water from 108 deg. 
to 125 deg. Fah., the heating medium being the 


combined drains from the L.P. feed heater. On each 
main condenser there is a closed feed controller for 
regulating the quantity of feed water entering or 
leaving the closed feed system. Hand-operating 
gear is arranged for testing the freedom of the float. 

The main feed pumps are two in number. They 
are of the Weir turbine-driven, two-stage centrifugal 
type. Each pump is designed to meet the full require- 
ments of the boilers under maximum conditions. 
Their turbines are supplied with steam at 425 lb. pres- 
sure and 700 deg. Fah. temperature, and they deliver 
against a pressure of 525 lb. square inch. As a 
standby, one direct-acting reciprocating feed pump, 
123in. diameter by 22in. diameter by 28in. stroke, 
capable of handling 125,000 lb. per hour, is provided. 

There are three feed heaters serially arranged on 
the engine-room bulkhead. The L.P. heater has a 
surface of 600 square feet, and raises the feed water 
temperature from 125 deg. to 193 deg. Fah. 

The exhaust steam passing into the heater consists 
of the main feed pump exhaust and the evaporator 
vapour, the pressure being approximately 13-7 lb. 
square inch absolute. In addition to this steam, the 
drains from the I.P. heater are led to the L.P. heater. 
The I.P. heater has a surface of 500 square feet and 
raises the temperature of the feed water from 193 deg. 
to 278 deg. Fah., the steam for heating the feed water 
being tapped from the main turbines. The pressure 
at the tapping point is approximately 75 lb. square 
inch absolute. The H.P. heater drains are also led 
to the I.P. heater. The H.P. heater, which also has 
a surface of 500 square feet, raises the temperature 
of the feed water from 278 deg. to 350 deg. Fah., 
steam being tapped from the main turbines at a 
pressure of about 181 lb. per square inch absolute. 

Two low-pressure evaporators, each having a 
heating surface of 171 square feet and a capacity 
of 80 tons of vapour per day of 24 hours, are provided. 
They are supplied with primary steam tapped from 
the main turbines at 75 1b. per square inch absolute, 
while the secondary vapour is delivered to the L.P. 
feed heater at 13-7 lb. per square inch absolute. 
The coil drain also is led to the L.P. heater. 

Each of the two evaporator feed pumps feeds the 
low-pressure evaporators with about 120 tons of 
water per day. They are motor-driven and draw 
both from the undistilled reserve feed tanks and the 
distilled water tanks, discharging to the L.P. evapo- 
rators and to the boiler filling line. Finally a distilling 
condenser of 240 square feet surface deals with the 
whole of the vapour from the evaporators. The 
distiller is served by a combined circulating and fresh 
water pump, and the water used in the boilers is 
fresh water, once distilled. For port use, a feed-water 
heater is introduced on the filling pipe line between 
the evaporator feed pumps and the boilers, to ensure 
that when filling the boilers the water enters at a 
fairly high temperature. After the boilers have been 
filled the circulation of the water through this feed 
heater is continued until a high temperature is 
obtained. When tapped steam is not available, as 
during starting up and under manceuvring con- 
ditions, steam can be taken from the boilers direct 
through a series of reducing valves, and by this 
means reduced steam at the respective tapped steam 
pressures is available. 

The forced lubrication system is of the open gravity 
type, comprising double-bottom drain tanks, suction 
strainers, pumps, discharge filters, coolers, and 
elevated supply tanks. It also includes oil filling and 
purifying arrangements. Oil piping, of copper, with 
east iron fittings, is used. The circulating, water 
for the oil coolers is taken from the main circulating 
pumps discharge to the main condensers. There are 
three forced lubrication oil pumps of vertical Centrex 
type, each pump being capable of dealing with 100 
tons of lubricating oil per hour. The oil coolers, filters 
and purifiers previously existing are being utilised. 


SHAFTING AND PROPELLERS. 

All the existing thrust shafts, tunnel shafts, and 
propeller shafts have been retained, but the revolu- 
tions had to be considerably increased to obtain the 
higher power. The thrust blocks have also been 
retained, together with the stern tubes, bulkhead 
stuffing-boxes, &c., but the original tunnel bearings 
have been replaced by self-lubricated bearings of 
Harland and Wolfi’s special design. 

Two new manganese bronze propellers were fitted 
these being of Harland and Wolff’s design and 
manufacture. They are of the solid, three-bladed, 
aero-foil section type, and are streamlined. They 
are 17ft. 6in. diameter, the surface being decided upon 
as the result of careful model tests carried out at the 
National Physical Laboratory Tank. Their perform- 
ance on trial seemed to be in every way satisfactory. 


ELECTRICAL AUXILIARIES. 

As was expected, the re-powering of the vessel 
involved considerable alterations to the switch- 
boards for the machinery, and to meet the 
increased load of the additional auxiliary plant 
an English Electric 400-kW turbo-generator set 
has been provided for emergency use. The turbo- 
generator is supplied with steam at boiler pres- 
sure and temperature, and the exhaust is led 


into the condenser. At full load the turbo-generator 
consumes 24 lb. of steam per hour under the 
conditions named. The turbine, which is of the 
horizontal impulse type, rotates at a speed of 6000 
revolutions per minute, and is geared down to a 
generator of 750 revolutions per minute. 

Although the original auxiliary Diesel machinery 
was retained complete, it was wisely decided to 
improve the balancing of the original four-cylinder 
units by the addition of an anti-vibration device of 
a new and ingenious design, which was fitted by the 
builders. We congratulate both the owners and 
builders and Mr. A. E. Creighton, the owners’ Super- 
intendent Engineer, under whose supervision the work 
has been carried out, on the quiet running of both 
main and auxiliary machinery, which has produced a 
ship practically free from vibration. ‘ 

Despite the difficulties encountered and the many 
new features in the installation, the work was com- 
pleted in good time with most successful trial results. 
The service performance of the ‘‘ Asturias ’’ will be 
awaited with the greatest interest by shipowners and 
marine engineers, and it seems likely that further 
conversions on similar lines may be undertaken. 








Passenger Transport.* 





In 1928 the railway companies secured parliamentary 
powers to work services on the road. They had made 
several previous attempts. It has been difficult to under- 
stand how by sinking fresh capital in an alternative form 
of transport it was hoped to benefit the original capital. 
The same question might now be asked as to the policy 
of the railways in investing in the air. Following the 
necessary parliamentary sanction, the railway companies 
took the wise course of refraining from establishing road 
services of their own which would not only have competed 
with their railway system, but would have involved them 
in a serious fight with the existing and well-established 
omnibus companies. They adopted the alternative of 
selecting the largest and best established public passenger 
transport system in each area and, after negotiations 
lasting for more than two years, an arrangement was come 
to whereby each railway in its own area became a partner 
with the existing shareholders in the omnibus companies. 
An agreement was also made whereby the railway com- 
pany undertook not to run omnibus services itself in the 
area of the omnibus company and the omnibus company 
shouldered the responsibility for giving such services— 
contributory to the railways or otherwise—as might be 
necessary. 

It will be seen therefore that there were in effect two 
separate arrangements, the first of a financial character 
by which the railway became a substantial shareholder in 
the omnibus company, and the other a traffic agreement 
providing for co-operation between the two systems. It 
may be said that the financial participation by the rail- 
ways has in some measure assisted to bring about such 
co-ordination of services as has taken place, but clearly it 
was the traffic arrangements and not that relating to 
finance that has been the more important from a transport 
point of view. There is not really any essential link between 
the two arrangements, as co-operation for mutual benefit 
is always open to two parties without the acquisition of 
an interest by one in the other. As it turns out, the lock- 
ing up of railway capital in the omnibus industry has given 
the companies a quite satisfactory investment, but inas- 
much as they have been obliged themselves to raise addi- 
tional capital the policy is a little obscure. Much the 
same position is arising in connection with the air pas- 
senger services, which are already highly competitive with 
the train and railway-owned steamship services, and are 
likely to become more so as time goes on. Co-operation 
between rail and air does not seem to offer as much scope 
as between rail and road, but to the extent that it suits 
both parties it would no doubt be brought about even 
without the aid of any financial tie. By themselves rais- 
ing money and investing it in air services, the railway 
companies are assisting a formidable rival with finance, 
which otherwise might have been difficult for some time 
to come. 

The result of the working arrangement between the 
railways and the omnibus companies has been a con- 
siderable amount of valuable co-operation work, but it 
has to be admitted that co-ordination in public transport 
other than in London is not complete. Notwithstanding 
the rail investment in the road, the interests are still far 
from identical. Furthermore, attempts at the elimination 
of unnecessary service are being frustrated by the growing 
competition of the cheaply run and cheaply operated small 
private motor car. This last-mentioned factor does not 
seriously disturb the completeness of the co-ordinated 
transport system in London, as the traffic congestion on 
the roads is sufficient to discourage the use of the private 
motor car so that it cannot develop into as serious a com- 
petitor as it has become in the provinces. 

It is axiomatic that the public will travel by the method 
that suits them best, in spite of all artificial deterrents. 
I feel that we have to acknowledge that the future of 
passenger transport lies very largely with the air and with 
the cheap privately owned motor car and cycle. 

The pedal cycle occupies a position in some respects 
quite peculiar. It is not so seriously competitive with the 
railway as with the omnibus services. Its effect is little 
felt in the Metropolis where traffic congestion discourages 
its use even more than that of the private motor car. It 
plays a very prominent part in passenger transport in the 
provinces. But it is not likely to be brought under control 
in connection with schemes of traffic co-ordination, nor 
is it likely that it will be called upon to give up its privileged 
position as the only passenger vehicle to make no contri- 
bution to the highway it uses. No Government has made 
any proposals to impose even the small cycle tax of Con- 
tinental countries, although all students of the subject 
appreciate that the cycle in effect occupies a considerable 
part of the roadway and contributes substantially to the 





* From Mr. Sidney E. Garcke’s inaugural address to the 
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necessity for road improvements. This complete freedom 
from taxation affords a striking example of the way in 
which in this country a movement gains more by its power 
at the ballot box than by the merits of its case. 

It is not always appreciated that competition in the 
provision of any public utility does not benefit the con- 
sumer in the same way as in the case of competition in 
connection with the sale of a manufactured article. This 
argument is illustrated by a simple example. Assume 
you have a twenty-seated omnibus and just twenty people 
desiring to be carried, you have ideally efficient cireum- 
stances so that each passenger can be conveyed at a 
minimum of cost. Now introduce competition in the 
shape of a second twenty-seated omnibus. The passen- 
gers will divide themselves ten to one omnibus and ten 
to the other. This does not result in the price being 
reduced—unless quite temporarily in the course of a 
fight between the two proprietors—because the carriage 
of less passengers does not reduce the cost to either. 
If the output of “‘ passenger seat miles ’’—the article 
really being sold—could be reduced in proportion to the 
demand, you would have conditions similar to those relat- 
ing to the supply of goods, but that in practice cannot be. 
If a manufacturer sells fewer articles as the result of 
competition, he manufactures fewer, and, though his 
profits may be reduced, because his overhead charges 
remain the same, at least he saves the labour and material 
employed on the manufacture of those articles which he 
cannot sell. In the case of the omnibus seat that has gone 
empty, the article supplied is lost for ever, and the con- 
sumers of the remaining seats must pay more to make the 
transport enterprise self-supporting. The recognition of 
the logic of this argument has led to the elimination or 
control of competition in public services generally, apart 
from transport. 

It is necessary that some authority should be exercised 
to the end that a reasonable amount of protection shall be 
accorded to those who have given an adequate and satis- 
factory service and that must mean some control of com- 
petition. This principle seems to have been accepted in 
the legislation which brought about the railway amalga- 
mations. It has been recognised as the underlying prin- 
ciple of the road-rail arrangements in regard to passengers 
just referred to. The State has further interfered by the 
passing of the Road Traffic Act of 1930, by which a definite 
limit to competition is set, while care is taken to see that 
adequate service is given. The Road Traffic Act is, how- 
ever, @ very incomplete piece of machinery, in that the 
Area Commissioners established by the Act to control 
the public passenger road services while being instructed 
to give consideration to the existence of alternative forms 
of transport, such as the railways, have no measure of 
control over either the frequency or the price of the rail- 
way services and therefore their ability to bring about 
complete co-ordination is very limited. 

The passing of one great enterprise after another from 
the efficient control generally associated with com- 
petitive private enterprise is a matter for regret, but when 
an industry has reached an eminence in the scale of public 
importance which makes it an essential to the scheme of 
society, we have to accept as inevitable a measure of 
control in the public interest. But if this is to be so, one 
would prefer the compromise of private ownership with 
some public control rather than full State ownership and 
Government management. 


An extension to other parts of the country of the prin- 


ciple involved in the creation of the London Passenger 


Transport Board has been mooted, but it must be remem- 
bered that if the more densely populated centres—always 
the more valuable—should be picked out for the creation 
of purely local organisations combining both municipal 
and private enterprise, then the public transport in the 
rest of the country must suffer. To-day, in most districts, 
the services operating in and closely around the larger 
towns are supporting the less profitable, but none the 
less necessary, rural services. It would appear, therefore, 
that if at any time the principle of co-ordinated services 
should be extended to the provinces by means of grouping 
of undertakings under transport boards, it will be neces- 
sary for the whole country to be dealt with at one time. 

Compromise is the essence of British politics and the 
creation of State boards for the control of different public 
utilities is the compromise between capitalism and a 
socialist condition that may be expected from the British 


people. 








VIBRATORS FOR CONCRETE PLACING. 


Power vibration of concrete—both in large masses 
and in small parts—is replacing to a large extent 
the tedious and not always reliable methods of spading 
and rodding ‘the concrete in the forms to prevent voids 
and to ensure density and homogeneity. This new 
method has had a rapid growth in the United States, with 
satisfactory results in both performance and economy. 
Several manufacturers now produce the special apparatus, 
which may be operated either by compressed air or by 
electric motors. For mass concrete the vibration may be 
effected by means of a long rod or a spade thrust deep 
into the mass, the apparatus resembling a pneumatic 
hammer or ballast packer. An alternative method is 
to mount the vibrator on a wooden or metal base, which 
is set on the surface of the concrete, the machine having 
handles to permit of its being moved readily from place 
to place. For the manufacture of such precast concrete 
articles as piles, posts, beams, pipes, slabs, or architec- 
tural decorative features, the vibrator may be applied 
to the table on which the forms are placed for pouring, 
or it may be attached directly to the form, being secured 
in position either by a brace or by a chain passed around 
the form. Tests and practical experience have shown 
that a drier and stiffer concrete may be used under 
vibration, with an average reduction of 8 gallons of water 
per cubic yard of concrete, as compared with ordinary 
hand placing and packing. A consequent result is a 
higher compressive or flexural strength in the finished 
concrete, while in precast piles, posts, and slabs the forms 
may be removed much sooner, as less time is required 
for curing. To adapt this method to concrete highway 
construction, the vibrators are attached to the screeds 
or templates which shape and pack the finished surface 
of the concrete. This method requires a rather heavier 
construction of the finishing machines. 
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Electricity Supply to 


‘ N Tuesday, October 9th, the chairman of the Sheffield 

Electricity Committee, Councillor J. A. Longden, 
officially switched on a supply of electricity to the Atlas 
and Norfolk works of Thos. Firth and John Brown, Ltd., 
originally supplied by two private generating stations, 
with a total capacity of 20,000 kW. Although for many 
years the Corporation has given minor supplies to the 
small works of the company, the new load, which will 
represent at least 80 million units per annum, should 
prove a great asset to the Sheffield electricity undertaking. 
When new demands for electricity in the works arose, and 
the question of extending the generating plant or taking 
a bulk supply from outside had to be faced, the economic 
side of the matter was naturally the governing factor, and 
Mr. E. Morgan, the city electrical engineer, is to be con- 
gratulated on having proved to the company’s directors 
that a supply from the Corporation’s system would be the 
most advantageous. Although the new scheme will 
involve the scrapping of the two private generating 
stations, representing a considerable amount of capital, 
and the entire reorganisation of the power supplies, the 
company is convinced that its new policy is sound, and 
that the Corporation will provide the requisite continuity 
of supply. Henceforth, the company will be able to con- 
centrate entirely on the manufacture of its wide range 
of products, and to develop to the full the great possi- 
bilities of electricity for additional power and the opera- 
tion of large electric furnaces. 

The company’s works cover an area of 140 acres, and 
the two largest works, in which the generating stations 
have hitherto operated, are practically 3 miles apart. 
Eight smaller works are scattered in the vicinity and a 





Sheffield Steel Works. 


+> 


the voltage at the Atlas Works rises or falls above or below 
the normal value. If both transformers are in service, 
then tap changers operate in synchronism. The tappings 
for the voltage adjustments are on 33-kV windings. 

Three 33-kV, three-core, 0:3 square inch, P.I.L.C. 
underground cables are run from the Blackburn Meadows 
power station to the Atlas Works of the steel company, 
a distance of 4200 yards, One cable is connected to each 
of the 20,000-KVA transformers and the remaining cable 
to a Reyrolle change-over switch, which enables the 
third cable to be connected to either of the transformers 
or to be entirely isolated. 

At the Blackburn Meadows end overload protective 
gear is provided on the two 11-kV feeders running to the 
two 20,000-kVA transformers, which are also equipped 
with Howard earth leakage protective gear. The 33-kV 
change-over switch has Howard earth protective gear, 
whilst Merz-Price balanced voltage protective gear is em- 
ployed on the 33-kV feeders, inter-tripping being arranged 
for between the 11-kV switches at Blackburn Meadows 
and the 33-kV switches at Firth Browns. 

At the Atlas Works the three 33-kV feeders are con- 
nected to three switch units belonging to the Sheffield 
Corporation, and form part of a ten-panel B.T.H. remote- 
controlled, metal-clad, compound filled, horizontal draw- 
out switchboard, with a single set of bus-bars. Three 
metering units are used for metering purposes. Two 
are owned by the Corporation and the steel company 
respectively, while the third is the joint property of the 
Corporation and the company. Three switch units, 
owned by the company, control three 10,000-kVA Parsons 
transformers, and a bus-bar, three-phase, potential trans- 


tion and metering purposes. The rupturing capacity of 
this new 6-6-kV switching equipment, which is on the 
same gallery as the 33-kV switchboard, is 250,000 kVA. 
Howard earth leakage protection and overload protection 
are provided for the three 10,000-kKVA transformers, and 
inter-tripping is arranged for between the 33-kV and 6-6-kV 
switch units. On the 6:6-kV side of the 10,000-kKVA trans- 
formers the three switches have a continuous current 
carrying capacity of 1200 ampéres, which also applies 
to the isolating switches between the two 6-6-kV 
switchboards. The switches controlling the outgoing 
feeders to the Tinsley Works have a continuous current 
carrying capacity of 300 ampéres. 

The old 6-6-kV switchboard at the Atlas Works con- 
sists of twenty-two cubicles and the switches are remote 
controlled electrically. Four of the cubicles have served 
for the control of the generating sets that are now being 
removed. The remaining switches control feeders to 
various parts of the Atlas and Norfolk works and give a 
supply to rotary converter plant, electric furnaces, and 
general power and lighting circuits. Many of the switches 
on this old switchboard have been in service for a con 
siderable number of years, and in consequence of modern 
conditions they -have been replaced by modern breakers 
with are control and of 250,000 kVA rupturing capacity. 
On all the existing 6-6-kV feeders to the various portions 
of the Firth-Brown works the protective gear originally 
consisted of two-pole overload relays, but these have been 
replaced by three-pole ‘‘ P.B.”’ relays. 

Besides the main 33-kV metering panels at the Atlas 
Works, sub-metering equipment has been provided on the 
6-6-kV side in order to obtain the individual demands and 
units consumed at the Atlas and Tinsley works. The 
metering equipment consists of kilowatt-hour meters, 
kilovolt-ampére hour meters, together with summators 
and demand recorders and tell-tale kilovolt-ampére 
demand indicators. The main switch operating Edison- 
Swan battery consists of 110 cells with a capacity 





of 100 ampére-hours at the ten-hour rate of discharge, 














FIG. 1—THREE 10,000 KVA 


miniature grid system within the Corporation’s distribu- 
tion system has been devised to provide all the works with 
current. The bulk supply, given a t33 kV at the Atlas 
Works, can be controlled and regulated at this point to 
secure the best load factor practicable in order to obtain 
electricity at the lowest rates. 

With the introduction of the scheme, the Sheffield elec- 
tricity undertaking is said to have acquired the largest 
and most important individual consumer of electricity in 
the country. Hence it is not surprising, when other new 
demands in Sheffield are taken into account, that exten- 
sions to generating plant have become necessary. In the 
Blackburn Meadows station new boilers and a 30,000-kW 
turbo-generator set are being installed, and a new set of 
the same capacity, together with new boilers, are also to 
be put in the Neepsend station as part of a reorganisation 
scheme. 

It is claimed that in the works of Thos. Firth and John 
Brown, Ltd., a greater variety of manufacturing pro- 
cesses are carried out than in any other steel works. 
Some idea of the important part electricity plays in the 
work can be gauged from the fact that in the melting house 
there are arc furnaces with capacities ranging from 2 to 
30 tons, and when melting at its peak load the largest 
furnace requires no less than 5000 kVA. High-frequency 
furnaces have capacities ranging from 5 cwt. to 1 ton. 
Extensions to the furnace plant are constantly being made, 
and the normal capacity of the present plant is 1000 tons 
per week. In the Siemens open-hearth melting shop, in 
which there are cranes with a lifting capacity of 200 tons, 
all the mechanical plant is electrically operated. All the 
company’s rolling mills are also worked electrically, as 
well as many other machines. 

Beginning at the generating end of the new scheme, the 
supply is taken from the 11-kV, three-phase, 50-cycle 
main switchboard in the Blackburn Meadows power 
station. It is controlled by two G.E.C. metal clad 
1,500,000-kVA switch units, each switch being rated at 
1600 ampéres continuous current carrying capacity, and 
electro-pneumatically operated from the control-room. 
The two switch units are connected to two 20,000-kKVA 
English Electric outdoor delta-star connected transformers, 
with on-load tap-changing gear, and the transformers 
serve to raise the pressure from 11 kV to 33 kV. On each 
transformer the tap-changing mechanism is connected by 
pilot cables to the main control room in the Blackburn 
Meadows power station, and a sensitive voltage relay 
causes the tap changers to be actuated step by step as 
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former serves for voltage indication line drop compensa- 
tion on the incoming feeders, and for use in connection 
with automatic power factor correction by means of a 
synchronous condenser. A view of the Parsons 10,000-kW 
outdoor transformers, which reduce the pressure from 
33 kV to 6-6 kV, and which are connected to a new 6-6-kV 
switchboard, is given in Fig. 1. The 33-kV switches have 
a rupturing capacity of 500,000 kVA, and a continuous- 
current carrying capacity of 400 ampéres. The current 
and voltage transformers of the bus-bar metering equip- 
ments are mounted in oil-filled carriages with plugging 
contacts for engagement with the bus-bars, and as inter- 
locked oil-immersed switches are provided to short circuit 
the primaries of the current transformers before with- 
drawal, the transformers can be withdrawn from service 
by racking out the carriages without interrupting the 
supply. 

A gallery immediately above the turbo-alternators in 
the Atlas Works accommodates the 33-kV switchgear, 
whilst the metering panels—Fig. 2—are mounted on a 
gallery facing it. Each of the three metering panels carries 
a kilowatt-hour meter, kilowatt demand printometer for 
recording the kilowatt demand for a period of half-an-hour, 
a reactive kilovolt-ampére hour meter and a reactive 
kilovolt-ampére demand printometer for recording the 
average reactive kilovolt-ampére demand for half-hour 
periods. A standard clock on one of the metering panels 
is common to the three metering equipments and controls 
the half-hourly time period. The clock and the printo- 
meter mechanisms are operated by a separate battery 
provided solely for metering purposes. 

The three 33-kV- switch units belonging to the steel com- 
pany feed the three 10,000-kW Parsons outdoor trans- 
formers which, as we have said, reduce the pressure from 
33 to 6-6 kV, and are connected on the secondary side to 
the new 6:6-kV switchboard. This metal-clad B.T.H. 
switchboard has a single set of 3000-ampére bus-bars and is 
remote controlled electrically. Three of the eight cable- 
ways are occupied by incoming cables from the 10,000-kVA 
transformers and two by cables for transferring the main 
supply to a previously existing 6-6-kV Metropolitan- 
Vickers cubicle switchboard. There is no protective gear 
on the inter-connectors between these two boards, but 
isolating switches allow of sectionalising for cleaning, &c. 
Two switch units on the new 6-6-kV board control two 
three-core 0-25 square inch feeders running to the Firth- 
Brown Tinsley Works, whilst another panel on the board 


carries a bus-bar potential transformer for voltage indica- 








FIG. 2—MAIN METERING PANEL 


whilst the main metering battery, which is of the same 
make, is composed of ten cells with a capacity of 50 ampére- 
hours. 

An English Electric 6-6-kV synchronous condenser run- 
ning at 1000 r.p.m. and capable of an output of 5000 kVA 
at zero power factor loading has been provided for power 
factor correction. After it isrun up to speed by an auto- 
transformer the exciting current is controlled automatically 
so that the power factor of the whole system is maintained 
at the desired figure under all load conditions. 

At the Tinsley Works 3110 yards away from the Atlas 
Works, the two three-core 0-25 square inch cables pre- 
viously mentioned are connected to a new 6-6-kV B.T.H. 
single bus-bar metal-clad switchboard, consisting of five 
switch units and a bus-bar potential transformer for volt- 
age and other measuring purposes. In this case the 
rupturing capacity of each of the five manually operated 
switch units is 150,000 kVA, and the continuous current 
carrying capacity 300 ampéres. On the two cables between 
the Atlas and Tinsley works overload protection is 
employed. From the 6-6-kV switchboard in the Tinsley 
Works two English Electric transformers are fed, one of 
3000 kVA and the other of 1000 kVA, which reduce the 
voltage from 6-6 kV to 1 kV and feed on to the existing 
1-kV switchboard in the Tinsley Works. The remaining 
switch on the new 6-6-kV board at Tinsley Works controls 
a feeder running to another works belonging to the steel 
company in Dunlop-street, where a 250-kVA transformer 
reduces the pressure from 6:6 kV to 200 volts, and where 
similar sub-metering equipment has been installed to that 
at the Atlas Works. 

Prior to taking a bulk supply from the Corporation the 
company took supplies from the Corporation at several 
points in its works. Owing to the general reorganisation 
of the system, several of the sub-stations which were 
originally necessary have been shut down and the remain- 
ing sub-stations at the West Gun Works, Norfolk Works, 
Windsor-street, and the research laboratories in Princes- 
street have been arranged to obtain their supplies from a 
single point. The supply has been provided for by running 
a cable from the old 6-6-kV switchboard in the Atlas 
Works to the sub-station in the West Gun Works and by 
installing a Scott-connected 2000-KVA transformer in 
this sub-station for reducing the pressure from 6-6 kV 
three phase to 2 kV two phase for feeding the sub-stations 
mentioned, which prior to the new scheme were fed from 
the Corvoration’s 2-kV two-phase network. 
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Railway and Road Matters. 





Tue Institute of Transport railway operating medal, 
given by the Railway Companies’ Association, has been 
awarded to Mr. C. M. Jenkin Jones for his paper on 
“ Railway Colour-light Signalling from an Operating 
Point of View.” 

Iv is officially announced that Mr. John R. Hind has 
been appointed to be the Press agent for British railways 
under the Railway Companies’ Association, presumably in 
suceession to Mr. A. W. Arthurton, on that gentleman’s 
retirement, Mr. Hind-is at the moment the head of the 
publicity department of the London and North-Eastern 
Railway. = 

‘THE reduction of 44 per cent. in the pay of the railway 
shopmen has been brought down to 34 per cent. as from 
October Ist, and will be further dropped to 2} per cent. 
from January Ist next, All the negotiations for the re- 
adjustment of the wages reductions of the men employed 
by the four-grouped companies have now been satisfactorily 
completed. 

As the first nine months of the present year have now 
passed, it is of interest to learn that at the end of the 
thirty-eighth week the traffic receipts for the present year, 
when compared with the corresponding period of 1933, 
showed the following increases :—L.M.8., £1,930,000, or 
4-61 per cent.; L. and N.E., £1,821,000, or 6-01 per 
cent.; G.W., £521,000, or 2-92 per cent.; Southern, 
£338,000, or 2-31 per cent. 

A TIRE on the engine of a steam-worked passenger train 
broke as it was running through Earlsfield Station on 
Tuesday, October 2nd. That that was an unusual occur- 
rence may be appreciated from the fact that only fourteen 
tires of the 21,000 steam locomotives on British railways 
broke last year. Moreover, a broken tire, whether on an 
engine, tender, carriage, or wagon, has only once been the 
cause of an accident that called for inquiry during the 
present century. That was at Lytham on November 2nd, 
1924, when, unfortunately, fourteen passengers wer? killed. 

FirTy years ago, on October 6th, the Inner Circle line 
was completed. The Metropolitan District owned the 
line from the West up to Mansion House on the southern 
side of the circle, and the Metropolitan owned that from 
Paddington to Aldgate on the north side. The circle 
was completed by joining Mansion House and Aldgate, 
which was done by a line jointly owned by the two com- 
panies. Due south of Aldgate, and on the joint line, 
a junction—Minories Junction—-was put in and a jointly 
owned extension through Whitechapel to Mile End was 
opened at the same time. The Metropolitan put in a 
curve from its station at Aldgate to join the extension 
at Aldgate East Station. 

THE Ministry of Transport inquiry into the Winwick 
Junction fatal collision on September 28th was held by 
Colonel Trench on Wednesday, October 3rd. The signal- 
man repeated the evidence he had given on the previous 
day at the coroner’s inquest, and no fresh facts were 
revealed as to the cause of the accident. A statement 
made by a railway official showed that the two leading 
vehicles on the express were telescoped into each other. 
The third coach was an all-steel bogie van which resisted 
the shock and minimised the effect on the rest of the train. 
All the vehicles had shock-absorbing buffers. The death, 
on the 4th, of another passenger has brought the number 
of fatalites up to eleven—ten passengers and the guard 
of the local train. 

Roap users will have noticed that usually the four road 
gates that proteet the railway from the roadway at public 
road level crossings move simultaneously, and that they 
are generally operated by a wheel or a big lever in the 
signal-box. That is done under an invention of C. H. Lea, 
of Stafford, whose patents therefor were Nos. 651 of 
1863 and 121 of 1869. The stops in the roadway and in 
the ‘‘ four-foot ” of the railway also work together, but 
that duty is performed by a separate lever in the locking 
frame, which is interlocked with the signals and with the 
gate wheel or lever. It isso arranged that the gates cannot 
be opened for road traffic when the signals are “ off ’’ for 
a train. Wicket gates, by the way, are not interlocked 
with the signals, as foot passengers may be allowed to 
proceed at times when it is dangerous for road vehicles to 
cross. The operation of level crossing gates by power is 
most exceptional. Soon after the Lancashire and York- 
shire line between Liverpool and Southport was converted 
to electric traction the gates at Waterloo Station were 
operated by electric power. Some gates at Tyne Dock 

on the North-Eastern were actuated by the electro- 
pneumatic system when that place was resignalled in 
1905, and in 1924 the gates at Mount Pleasant crossing, 
Southampton, were worked by electric power. That is 
now about to be done by the London and North-Eastern 
at Walton-street crossing, Hull. 


A DEVELOPMENT of the last three years in the engineer- 
ing department of British railways is the provision of 
motor-operated platelayers’ trolleys for the quicker 
conveyance of the men to and from their work, and for 
the more ready transport of material and tools. From 
an inquiry conducted by Mr, J. L. M. Moore, one of the 
assistant inspecting officers, into an accident to two men, 
it appears that this convenience has so increased that they 
run as trains, with as many as four trolleys coupled together, 
which are permitted to travel at a speed of 25 m.p.h. 
The incident in question concerned a train of four trolleys 
which, unknown to anyone, became separated between the 
first and second. The driver discovered this later and 
stopped. Not seeing or hearing anything of the rest of 
his train, he set back to look for it, and a collision resulted. 
Mr. Moore, therefore, recommends :—(1) That some auto- 
matic device be provided whereby the driver will imme- 
diately become aware of a breakaway; (2) that this or 
some other device be made available for the men in the 
rear of the train to get the attention of the driver in case 
of emergency, as Mr. Moore was informed that the noise 
in the covered trolleys makes any audible form of signal 
of little value; (3) that the drivers be given special 


instructions how to act in case of a breakaway; (4) that 
the man in charge of each trolley be equipped with a 
lighted hand lamp during the hours of darkness ; (5) that 
a more substantial form of buffing and draw gear be 


Notes and Memoranda. 





AN experimental heavy-oil engine for marine purposes, 
with arc-welded cylinders, has been developed by F. B. 
Stearns, Cleveland, Ohio, steel being used both for cylinders 
and other parts. The experimental engine is of 320 H.P., 
operating at 1300 r.p.m. The inner sleeve of each cylinder 
is of case-hardened steel, the outer portions of mild steel, 
sixteen pieces being welded together for each complete 
cylinder. 

Tue deterioration of oils used for engine lubrication is 
due mainly to oxidation, which causes the formation of 
sludge, and is accelerated by copper, iron, and certain 
other metals. Tin and its compounds, on the other hand, 
are effective in inhibiting sludge formation, and a series 
of graphs in a recently issued publication of the Inter- 
national Tin Research and Development Council shows 
how the addition of such compounds as tin oleate or tin 
tetraphenyl to the oil reduces the amount of oxidation 
and the viscosity rise on prolonged heating. 


In an extract in Nature the telephone and telegraph 
statistics of the world have been published up to January, 
1933. The United States have 53 per cent. of the total 
number of telephones in use in the world, Canada has 4 per 
cent., Germany 9 per cent., Great Britain 6°5 per cent., 
France 4 per cent., the remaining European countries 
14 per cent., and all other countries 9 percent. In January, 
1928, the United States had 60 per cent. and Europe 28 per 
cent., as compared with 33-5 per cent. now. Whilst the 
number of telephones in Europe has increased by about 
20 per cent. during those five years, the number in the 
United States has diminished by 12 per cent. 


In @ paper on pulverised fuel firing before the Stafford- 
shire Iron and Steel Institute, Mr. H. E. Cookson, dealing 
with small furnaces, said that experiments had recently 
been successfully made on furnaces similar to those used 
in the nut and bolt industry, and it was considered some- 
thing of an achievement to fire a furnace of such small 
dimensions. Tests showed that the oil consumption for an 
exactly similar furnace was about 11 gallons per hour, 
while 140 lb. per hour of pulverised fuel were used. With 
regard to low-temperature furnaces, one could safely say 
that pulverised fuel firing of furnaces used for annealing 
of forgings, malleable iron castings, cold-rolled strip, steel 
plates, and hot pressings could all be undertaken satis- 
factorily. 


CERTAIN collieries in the Ruhr are equipped with an 
automatic device which signals when the barometric 
pressure drops below a critical value at which an increased 
and dangerous liberation of fire-damp and other noxious 
gases may occur from old workings, gas pockets, &c. 
The device consists of a mercury barometer fitted with 
contacts through which the mercury column closes the 
operating circuit, the latter actuating a relay which, in 
turn, rings a warning bell and lights a luminous warning 
indicator. The relay is flame-proof and all other com- 
ponents are also suitably protected. The arrangement 
is said to have proved satisfactory in operation, and to 
have been welcomed by the men as an indication of gas 
conditions. 


THERE has just been completed in New York by the 
Corning Glass Works the casting of a 200in. telescope disc 
for the California Institute of Technology. The disc, 
which is the largest piece of solid glass ever cast, weighs 
about 20 tons. It was poured last March, and when taken 
from its oven quite recently was cool enough for workmen 
to walk on its surface. According to The Times, this disc 
is a trial casting and the mould is to be used for making a 
second disc, which will probably be actually finished off 
and used in the telescope. Should the second cast meet 
with any accident, however, the first would then be pre- 
pared for insertion into the telescope. This would require 
its return to the annealing oven for a further eleven 
months in order to remove minor strains inside the glass. 


An “upside-down” method of rehabilitating worn 
shafting is described by Mr. M. P. Dalton in the Machinist. 
Shafts, he says, sometimes wear in a position where it is 
only possible to bring them up to size either by costly 
electro-plating methods or by the use of a split liner, which 
is usually a difficult job. In many cases it is much easier 
and gives a thoroughly satisfactory result to apply the 
bearing metal—either white metal or brass—to the shaft. 
A few slight indentations made with a drill will give ample 
holding power, on account of the contraction of the cast-on 
metal, which is then turned to size. The bearing is lined 
either with cast iron or steel tubing, split for fitting, and 
suitably attached to the shell. It is not necessary to 
remove the original soft bearing metal. 


THE Westschouwen Lighthouse at Haamstede, Holland, 
was recently equipped with electric lamps of a new type 
which provide a beam of ten million candle-power, making 
this beacon one of the most powerful in Europe, says the 
Electrical Review. The lamps used in this lighthouse were 
specially designed by Philips in collaboration with Mr. van 
Braam van Vloten. The new lamp is spherical in shape and 
about a foot in diameter ; its filament consists of a double 
spiral of tungsten, which makes possible a maximum 
luminous intensity with a lamp of minimum size. The 
special beacon is designed for a pressure of 70 volts and a 
current of 60 amps. Owing to the efficiency of the new 
lighthouse, which emits twelve powerful beams, it has 
been possible to put the lightship ‘‘ Schouwenbank ”’ out 


of commission. 


Tue development of the Bullard-Dunn electrochemical 
descaling process for steel and other metals is described 
and the underlying principles discussed in a recent paper 
before the Electrochemical Society of the U.S.A. The 
metal article to be descaled is made cathode in a hot acid 
sulphate bath containing @ small amount of metal salt, 
such as tin sulphate. A protective film of tin or other 
metal is progressively formed over the cleaned points or 
areas and all pitting, etching, smudge formation, and 
permanent embrittlement so common in ordinary acid or 
electro-pickling are avoided. The use of silicon alloy 
anodes inhibits the oxidation of ferrous ions present in the 
electrolyte. A long life of the electrolyte is thereby assured, 
thus doing away with the objectionable, frequent renewals 





Miscellanea. 





THe Swedish export of iron during the, first seven 
months of this year increased by 27 per cent., in com- 
parison with the same period of 1933. 


A GASHOLDER of 5,000,000 cubic feet capacity at Bur- 
mingham is now being completed. It has five lifts rising 
to a height of 178ft. and replaces a two-lift holder. 


Ir is proposed to construct a bridge across the Chientang 
River, near Hangchow, China. It will be 2 kiloms. long 
by 40ft. wide and have 130 spans. The cost is estimated at 
£500,000. 


A continuous pickling unit installed in the U.S.A. 
has been designed for 72in. wide strip steel, the four acid 
tanks employed in the process are some 60ft. long by 
8ft. 7in. by 4ft. 4in. deep, and are made of steel with a 
lining of 8in. of acid-resisting brick and a }in. thickness 
of rubber. 


THE quantity of coal carbonised at coke ovens during 
1933 in this country was 13,103,434 tons. The average 
monthly number of coke ovens in operation during the 
year was 5879, of which 671 only were non-recovery 
ovens. This figure does not include coke ovens situated at 
gasworks. 

Tue orders placed in Great Britain by the U.S.S.R 
during August of this year amounted to £812,034, as 
compared with £553,288 in August, 1933. The total 
orders placed in the first eight months of this year amounted 
to £6,652,379, as compared with £2,826,312 in the first 
eight months of 1933. 

THE new acid Bessemer steel plant which the United 
Steel Companies have just completed at Workington is the 
only plant of its kind in Great Britain. Controlled by 
electricity throughout, it consists of two 25-ton acid 
Bessemer converters, and will have a maximum capa«ity 
of 7000 tons of steel ingots a week. 

Tue Canadian Pacific liner ‘‘ Empress of France,” 
which has been lying idle for three years, is to be broken 
up. She is a quadruple-screw turbine-driven vessel of 
18,452 tons gross, and was built and engined by Wm. 
Beardmore and Co., Ltd., in 1913, and was launched as 
the “‘ Alsatian ” for the old Allan line. 


Durine the year ended June 30th, 1934, Canada im- 
ported machinery valued at 15,985,518 dollars, of which 
11,797,750 dollars originated in the United States and 
2,394,929 dollars in the United Kingdom. The respective 
totals for the preceding fiscal period were 11,588,541 
dollars, 9,326,753 dollars and 1,688,458 dollars. 


THE New Zealand Post and Telegraph Department is 
following the example of the British Post Office in adopt - 
ing the teleprinter, and has placed an order for seventy 
machines. The Dominion increased its British purchases 
during the first eight months of 1934 by £1,470,000, or 
28 per cent., as compared with the same period of 1933. 


Durine the first eight months of this year our exports of 
manufactures to Empire countries were worth £98,795,810, 
an increase of £12,318,594, or 14-2 per cent., over the 
corresponding period of last year. Exports of manufactures 
to foreign countries were worth £98,132,470, an increase 
of £2,722,494, or 2-9 per cent. over the corresponding 
period last year. Countries in the Empire have thus 
taken just over 50 per cent. of our total exports. 


A NEw Soviet record for distance flying has been set 
up by the glider air train which arrived at Koktebel from 
Leningrad on September 7th for the glider meet. It 
covered a flying distance of 2755 kiloms. (about 1800 
miles), says Flight. The air train consisted of a P-5 aero- 
plane, two G-9 gliders, and a new two-seater glider. 
The route of the flight was Leningrad, Moscow, Tambov, 
Koslov, Stalino, Lugansk, Zaporozhe, and Koktebel. 


Five motor coaches, said to be the most powerful in the 
world, have been built in Germany by the Bussing-NAG- 
Werken. They are six-wheelers with a seating capacity 
of forty-three, and are required for long-distance service in 
Saxony, according to the Nickel Bulletin. Each coach has 
twin engines with an aggregate of 320 H.P., each engine 
driving one of the rear axles independently. When fully 
loaded and with one engine running, a speed of 50 m.p.h. 
is possible on a good level road, while with both engmes 
running these coaches can reach 70 m.p.h. 


Tue building of the new factory of the recently formed 
Swedish Aluminium Company at Mansbo, near Avesta, 
has now been completed. Forty-six smelting furnaces 
have been installed and arrangements were made for the 
factory to be ready for work by October Ist. The plant 
will obtain its electric energy from the recently completed 
power plant of the Alby New Chlorate Factory at the 
Avesta Falls. The main building of the new factory is 
36 m. long, with a floor space of 2200 square metres, and 
the wing containing the foundry has a length of 20 m. 


A DECREE has been published by Dr. Schacht, the 
German Minister for Economic Affairs, for the compulsory 
co-ordination of all lignite producers for the national pro- 
duction of motor spirit by hydrogenation, for which pur- 
pose a capital of 250,000,000 Rmk. is to be raised, says 
Iron and Coal Trades’ Review. A central hydrogenation 
plant is to be erected to which all lignite mines will have 
to send coal as their contribution to the conversion-to-oil 
scheme. All producers will thus have to work in co-opera- 
tion irrespective of their financial status and stability. 


A NEw warehouse in Berlin covers an area of 47,360 
square feet, is 1148ft. long, has three railway tracks and 
loading platforms accommodating 100 goods trucks simul- 
taneously, is equipped with all up-to-date facilities, and 
staffed with 325 men. A second warehouse of the same 
size, to be erected shortly, will extend the yard to six 
tracks with loading platforms accommodating 200 trucks. 
This lay-out, said to be the largest in Europe, is specially 
designed to serve collective shipment traffic, which the 
railway company has organised in co-operation with a 
combine of Berlin forwarding agents. The co-operation 
has for its object a much speedier handling and dispatch 
of freight, a better use of the loading space, and a saving 
in freight charges, all to be facilitated by the new ware- 
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DISASTERS. 


THE pessimistical old saw that ‘“ Ills never come 
singly ’’ seems to have been justified to the full 
by the record of disasters and accidents in the 
past few weeks. We have had the burning of a 
great ship with heavy loss of life ; an explosion and 
fire in a Welsh mine, followed by the compulsory 
entombment of over 260 men ; the loss of a passen- 
ger aeroplane in the Channel ; and two fatal railway 
accidents within a few days of each other. Happily, 
such records are rare, and, as far as British railways 
are concerned, unexampled through a long period 
of years. No doubt statisticians could show that 
the occurrence of such a concatenation of disasters 
is a mathematical certainty, and possibly they 
could tell us, with a fair approximation, when 
another must be expected. The disturbing factor 
about all the accidents is that they happened 
in defiance of the safeguards which engineers have 
developed and which science has dictated. The 
cause of the explosion in a Welsh coal mine is 
still unknown, and may remain unknown even 
when, after several months perhaps, it is possible 
to take the cap off the sealed shaft and descend 
into the workings; the aeroplane may have 
struck the water or broken up in the air; the fire 
in the ship spread with a speed which defied all 
attempts to suppress it; the railway accidents 
occurred despite a signalling system upon which 
the ingenuity of inventors has been directed for a 
century. 

This series of disasters seems to impugn the 
ability of engineers and to render nugatory all 
their devices. What does it avail that the design 
of miners’ lamps has been brought to finality, mine 
ventilation improved, and mine regulations per- 
fected; that thousands of pounds are spent 
annually upon aeroplane research; that all 
passenger liners are fitted with fire-fighting 
appliances ; or that railways are equipped with 
lock and block and associated protective apparatus, 
if, despite all these things, human lives may be 
sacrificed by the hundreds? Does this sad 
history indicate that our safeguards are still 
at fault; that the work of the inventor, 
the engineer, and the scientist has not been 
well done ? We think not. Rather does it 





can invent will wholly prevent accidents. 
Furthermore, we suspect that all the disasters 
we have noted are attributable somehow, and in 
some degree, to human failures against which 
it is well nigh impossible wholly to provide. 
Judging by past experiences the most likely 
cause of the mine disaster was a blown shot 
resulting perhaps from carelessness in tamping 
a shot hole; in one of the railway accidents a 
signalman has already admitted his responsi- 
bility ; the burning of a liner was perhaps 


_|made worse than it need have been by the 


failure of organisation. Of the cause of failure 
of the aeroplane there is no sound evidence ; 
but, at least, a probability that the pilot 
misjudged his height. Can we, by taking 
thought, prevent the occasional occurrence of 
such accidents? To that question the answer 
would have to be a restrained affirmative. We 
can provide endless mechanical, electrical, physical, 
or what-not protective devices; but in the end 
nothing can ensure that those devices will be always 
ready for their duties save the constant vigilance 
of man. Already engineers have made things 
possible that would have been impossible without 
them, and they have reduced the number and 
severity of accidents to very small proportions 
by comparison with the magnitude of the under- 
takings which their devices protect. For it must 
be remembered that man is ever increasing the 
openings for great disasters and only avoids them 
by the employment of protective measures and 
the application of science. The bigger the ship the 
greater the chance of a large loss of life; the 
denser the railway traffic the more the likelihood 
of collisions. Rather than feeling despondent 
and ashamed because accidents do now and then 
happen, engineers and scientists may justly claim 
that but for the jealous care they take of human 
life, great accidents would be as common as they 
are now rare. 

But even whilst engineers are applying this 
flattering unction to their souls, they are asking 
themselves what more can be done. The horror 
that has been aroused by the burning with great 
loss of life of several great passenger ships within 
a few years has stirred them deeply, as much 
because the spread of the fires took place with a 
rapidity which defied the means of suppression, 
as because they find themselves, in the case of 
ships, faced with a set of conditions which render 
the adoption of complete protective and preventa- 
tive measures almost impossible. No one will 
deny that a fireproof liner could be built; but 
equally, no one will deny that it would not satisfy 
exigent passengers. The problem is to provide 
the hangings, the furniture, the pictures and 
painted walls, the lift shafts and open spaces, the 
ventilation, and other amenities which the pas- 
senger demands, and, at the same time, to 
make all safe against the spread of fire in 
a structure which, owing to its inevitable 
design, favours the very thing it is desired to 
prevent. The problem is being approached on 
two lines. The first is the automatic extinction 
of fire as soon as it originates; the second, the 
removal of all inflammable material, and the 
division of the ship by numerous bulkheads. 
If the former can be achieved then only moderate 
attention need be given to the second. The 
difficulties which the achievement of either course 
alone presents make it probable that both will be 
pursued. Automatic fire suppression devices 
will be fitted, but at the same time the search 
for non-flammable materials which can _ be 
treated artistically will be pursued. Hence the work 
of the chemist will be as necessary as that of the 
engineer and naval designer. Finally, when all is 
said and done, the first need is to remove with 
certainty anything and everything that may 
originate a fire. That, we fear, brings us back to 
our starting point, for it is just here that a 
momentary lack of human attention may defeat 
the best-laid schemes. 


Locomotive Service. 


NEGLECTING yard engines, the ideal locomotive 
service would be continuous working of trains for 
twenty-four hours out of the twenty-four. But 
several obstacles to this counsel of perfection 
intervene, both from the operating as well as from 
the engineering side. In addition to the inability 


of the train schedules to permit what would really 
amount to continuous running, there are engineer- 
ing factors causing modification, such as mecha- 
nical condition, internal state of the boiler and its 
water, replenishment of stores, and the removal of 
clinker and ashes. 


If, however, we exclude. all 





seem to indicate that no device which man 





power, either 


“stopped ” for the shops or under- 


going repair therein, it is probable that the greatest 
modifying factor on what reasonably constitutes 


“continuous service” for locomotives is the 
train schedules, “service”? in this connection 
being best expressed in terms of train-miles per 
day, month, &c., and not in ton-miles, on the 
ground that the engineer responsible for running 
cannot fully control the loading of the trains. 


Regarding the locomotive as a machine, there is 
no reason to doubt that it could be designed to run 
a continuous succession of trains for a considerable 
period of time if certain necessary provisions were 
made in advance, with at least as much certainty 
as a motor car, an aeroplane, or a ship. At present 
anything approaching continuous running is ren- 
dered impossible by the necessarily frequent 
recourse to the locomotive yard for the re-lubrica- 
tion of working parts, replenishment of fuel supply, 
cleaning of fires and removal of ashes and clinker. 
Opportunity to break service for this purpose is 
usually taken at some convenient traffic-cum-loco- 
motive point, a refreshed engine or one new from 
the shed being supplied to work the train forward 
when necessary. From the engineer’s point of 
view, the removal of engines from their trains for 
this purpose several times a day ought to be un- 
necessary, and is certainly wasteful ; given proper 
facilities, the real limiting factor determining con- 
tinuous service should be the condition of the water 
in the boiler, observing that the engine must be 
dealt with at a running shed when washing out 
becomes essential. Great attention has recently 
been paid to the treatment of locomotive feed 
waters, and one of the favourable results to be 
expected from the provision of pure water is a con- 
siderable extension of the time interval between 
wash-outs of boilers. It may be possible to lengthen 
this period, which hitherto has seldom exceeded 
one week, to one month, or even more in the case 
of boilers entirely confined to treated waters. 
Lubrication, which in present circumstances 
calls for frequent attention and occupies over- 
much time, especially in connection with “ pre- 
paration ”’ periods, could readily be made to cover 
long mileages as well as periods of time by the use 
of mechanical pumps for oil and special cellars 
for grease in axle-boxes and by the provision of 
totally enclosed engines, with automatic lubrica- 
tion and driving-through gearing, after the style 
of the “Sentinel ’’ steam coaches and engines. 
There are a few items that cannot be included in 
the foregoing lubrication scheme, such as coupling- 
rods and horn-cheeks, but these are matters of a 
few seconds each, and can always be attended to 
at wayside stops. The question of lubrication also 
enters into that of mechanical condition. If 
journals are properly fitted in the first instance. 
and thereafter properly lubricated, they will not 
run hot, save in exceptional circumstances, such 
as breakage of springs, and the availability of 
the engine on mechanical grounds will then be 
limited by unforeseeable failures of material, and 
fair wear and tear only. The adjustments rendered 
necessary by these causes, usually dealt with in the 
running shed, do not as a rule require much time 
for their accomplishment, and may often be 
deferred until the engine is taken out of service for 
its regular boilgr washing. It is nowadays usually 
possible to replenish the water supply without 
detaching the engines from trains, but the general 
arrangements for refuelling, greatly as they have 
been improved in recent years, still leave a good 
deal to be achieved. This is not quite such a big 
problem as might be imagined, and has a greater 
bearing on freight than passenger services. What 
seems to be required is some form of light appa- 
ratus which would pass down coal in, say, 10-cwt. 
lots, so that the engine could be refuelled in two or 
three minutes, preferably when standing at a water 
column, instead of having to proceed to and from a 
locomotive yard in which a plant is located, often 
some distance away. The use of rocking grates, 
with the usual dropping section at the front end, 
would remove the lengthy operation known as 
“ cleaning the fire,” and opportunity could always 
be taken at refuelling or rewatering points to empty 
both ashpan and smoke-box. A small amount of 
ground space would be required for this purpose, 
but considering the advantages obtainable, the 
outlay should be inconsiderable. 


The possibility of continuous working within 
boiler limits having been indicated from the engi- 
neering point of view, it would rest with the traffic 
department so to organise at least its principal 
main line services that the fullest use possible could 
be made of the power actually manned and in 
steam. The bulk of locomotive time wasted occurs 
at terminals, and is usually readily open to reduc- 





tion, but it really does seem at times as if it is 
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nobody’s business to demand that these waits, or, 
again, changing of engines en route—a second source 
of waste—should be eliminated. Sometimes one 
might almost imagine that in the consideration of 
new train services in the past the locomotive 
departments were never asked for their opinion on 
the correct starting time from the locomotive 
operating standpoint. The result of this lack of 
co-operation is to be seen to-day in the small ratio 
of time working trains to time in steam of the 
average locomotive working. Train working has 
been enormously improved in recent years, but 
no one can pretend that it has yet reached per- 
fection. It bristles with difficulties, many of them 
due to the fact that services, particularly passenger 
service, have grown up in the course of years, and 
it is difficult to modify them without causing con- 
fusion. The success of new services, as when old 
lines are electrified, is probably due at least in some 
measure to the fact that the scheduling starts on a 
clean slate. It is of interest to contemplate what 
might be achieved if a trained officer, un- 
trammelled by any traditions, was invited to re- 
schedule the whole services, passengers and goods, 
of one of the four British railway companies. 








Obituary. 


DR. CALVIN WINSOR RICE. 

THE death of Dr. Calvin Rice on October 2nd has 
deprived the American Society of Mechanical Engi- 
neers of a secretary of outstanding ability and energy 
and international engineering circles of a widely- 
known and highly esteemed personality. For nearly 
twenty-eight years the Society had the benefit of 
Dr. Rice’s services and during that time his organising 
ability, his initiative and his capacity for co-operation 
with others led directly to a remarkable growth in 
the Society's power and prestige. 

Dr. Rice’s early training and experience as an 
engineer were very varied. He was born at Win- 
chester, Massachusetts, in November, 1868. After 
attending school in his native town and at Boston 
and New Haven he spent four years as a student at 
the Massachusetts Institute of Technology. In 1890 





Dr. CALVIN RICE 


he graduated from that Institute as a Bachelor of 
Science in electrical engineering and soon afterwards 
hecame an assistant engineer in the power and mining 
department of the Thomson-Houston Company at 
Lynn. Later he entered the service of the General 
Electric Company at Schenectady and became that 
company’s district engineer at Cincinnati. Subse- 
quently he turned his attention to mining and was 
appointed engineer to the Silver Lake Mines in 
Colorado and consulting engineer to the Anaconda 
Copper Mining Company of Montana. Later appoint- 
ments were to the post of electrical engineer with the 
King’s County Electric Light and Power Company, 
with the New York Edison Company and with 
the Consolidated Subway Company. At a later date 
he became vice-president of the Nernst Lamp Com- 
pany and consulting engineer with the General Elec- 
tric Company. These varied appointments provided 
him with a rich and wide experience in electrical, 
hydraulic and steam engineering and at the same time 
developed his ability for managerial and executive 
work. They served to fit him for the secretaryship 
of the American Society of Mechanical Engineers to 
which post he was appointed in 1906. 





Co-operation with other societies and individuals 
was one of Dr. Rice’s principal aims at all times and 
it is interesting to note that his first steps in that 
direction were taken before he became the Society’s 
secretary. He had joined the Society as an ordinary 
member in 1900 and had been a member of the 
American Institute of Electrical Engineers since 1897. 
As a member of the A.8.M.E. Committee on Meetings 
he took an active part in establishing the first co- 
operative project of the four great national engineer- 
ing societies of America namely the establishment of 
the John Fritz Medal. In 1902 he took a further step 
in the same direction when as Chairman of the A.I.E.E. 
Building Committee he called a meeting to discuss 
plans for the erection of a building for the Institute 
primarily for the purpose of housing the Latimer 
Clark library which had been presented to the 
Institute by Dr. 8. 8. Wheeler on condition that a 
fireproof building should be provided for it. At the 
time the Committee had only about £50,000 definitely 
in prospect. Nevertheless the President of the Insti- 
tute, Professor C. F. Scott, suggested that, instead 
of a building designed exclusively for the Institute, 
there should be erected one for housing the four 
national engineering societies, with a common library 
and auditorium and individual rooms for the head- 
quarters of each society. Doubts were expressed as 
to whether the four bodies could be induced to co- 
operate in such a scheme but, thanks very largely to 
the efforts made by Professor Scott and Dr. Rice the 
ambitious plan met with approval. Finance proved 
an obstacle until the late Andrew Carnegie was 
induced to take an interest in the scheme. Ulti- 
mately Carnegie agreed to bear the cost of putting up 
the building if the engineering societies would provide 
the land. The subsequent development of the idea 
in detail and the perfecting of the organisation were 
in large part in Dr. Rice’s hands. Eventually all 
difficulties were overcome and the Engineering 





Societies Building came into existence. The three 
‘‘founder’”’ societies of this building were. the 
American Society of Mechanical Engineers, the 
American Institute of Electrical Engineers and the 
American Institute of Mining Engineers. The fourth 
national society, the American Society of Civil Engi- 
neers, preferred to remain in occupation of its own 
building which had recently been enlarged. To-day 
the building provides accommodation for a large 
number of other institutions having engineering 
interests. 

The removal of the A.S.M.E. headquarters to the 
new building in 39th-street, New York, coincided with 
Dr. Rice’s appointment as the Society’s secretary. 
Up till 1906 the Society had managed to conduct its 
business with the aid of a part-time executive secre- 
tary. Professor F. R. Hutton had occupied the post 
from 1883 to 1906 while being actively engaged during 
the whole of that period as a teacher at Columbia 
University. Dr. Rice immediately threw all his 
energy and great organising ability into his new 
duties. As some measure of the success which he 
achieved it may be recorded that between 1906 and 
1930, the Society’s jubilee year, the membership 
increased tenfold to about 19,000. In his capacity as 
secretary he established connections and friendships 
with many engineers outside his own country 
particularly with those of Great Britain and Germany, 
to both of which countries the Society during his 
tenure of office paid organised visits. A notable 
achievement in international co-operation which must 
be placed to Dr. Rice’s credit was effected in 1910 
when the Society visited this country. It was at his 
suggestion and largely as a result of his subsequent 
efforts on both sides of the Atlantic that a fund was 
raised for the purpose of placing in Westminster 
Abbey a memorial window to Lord Kelvin. From the 
same fund money was found for the provision of the 
Kelvin Medal. 








The Motor Show at Olympia. 


No. I. 


HE exhibition of motor cars—the twenty-eighth 

of the series—which opened at Olympia yesterday 
(Thursday) under the auspices of the Society of Motor 
Manufacturers and Traders, is the largest and most 
comprehensive of all. The motor car industry 
has continued to enjoy prosperity which is diffi- 
cult to explain in the light of the general 
conditions which prevailed till recently in other 
industries. Authentic figures relating to this year’s 
productions are not yet available, but it is generally 
anticipated that they will far exceed those of 1933, 
which was a record year, with an output 29 per cent. 
higher than in 1932 and 89 per cent. higher than in 
1924. The duty of 334 per cent. on cars imported 
from foreign countries and 22 ?/, per cent. on those of 
Empire origin has something to do with the increased 
home production, the imports of all classes being only 
4019 during 1933. On the other hand, the exports of 
British cars of all kinds numbered 51,692 in 1933, 
compared with 15,659 in 1924. Europe continues to 
be our largest market, taking just over 32 per cent. of 
our total exports. 

With such a happy state of affairs, and the prospect 
of greater prosperity throughout the civilised world, 
it is not surprising that the present exhibition at 
Olympia promises to surpass all its twenty-seven pre- 
decessors in the number of exhibits and in its com- 
prehensiveness and scope. A particularly interesting 
factor which will affect next year’s trade is the im- 
pending reduction in the horse-power tax, which 
comes into force on January Ist next. It is anti- 
cipated that this change will be the means of increas- 
ing the sales of medium-powered cars, while it may 
also have the undesired effect of increasing the imports 
of the higher-powered American cars, the sale of 
which has hitherto been hampered in this country 
by our system of taxation. 

The chief features of the new British cars 
are about equally divided between the craft of 
the coachbuilder and the inventive resources of 
the engineer. All the leading makers are show- 
ing ultra-modern designs of bodies, and there is 
an amusing competition going on to find the 
most attractive name for them—such, for instance, 
as “streamline,” “ airflow,’’ ‘‘ airstream,” &c. 
Generally speaking, however, British car builders 
have not developed this anti-air-resistance craze 
to the extent to which the American builders have 
gone. In the engineering branch of the industry the 
outstanding feature of the new models is the further 
development of the easy gear change. Much in- 
genuity has been employed in the design of this 
portion of the transmission mechanism to bring it 
to the perfection which it has attained since the intro- 
duction of the first synchro-mesh gear-box about 
two years ago. There are also to be seen some new 
ideas in connection with automatic clutches, while 
the fluid fly-wheel appears to have ‘‘ come to stay.”’ 

The Minister of Transport’s anti-noise campaign 
need hold no terrors for the motor trade generally, 
but the makers of some of the so-called “ sports” 





cars and motor cycles will'need to give more atten- 
tion than hitherto to the provision of adequate 
silencers, even if it be found necessary to provide 
larger expansion chambers for the exhaust gases than 
is now the general custom. Important changes are 
likely to ensue, too, in the design and manufacture 
ofhorns. Experienced drivers will confirm our opinion 
that the strident, nerve-shattering devices now so 
common can be replaced with advantage to all con- 
cerned by horns with a deeper note by day, and by 
light signals after dark. ' 

As was the case last year, there is a section of the 
Show devoted to caravans. As a result in a large 
measure of the recent fine summers, the caravan has 
become a popular appendage to the car for those who 
are fond of the nomad life. The outstanding develop- 
ment in the 1935 models will be the feature that is 
found in the old gipsy caravans, namely, the lantern 
roof, to provide top ventilation. In some of these 
travelling homes, which the law of the land allows to 
be towed at speeds up to 30 miles per hour, there is 
electric light, hot and cold water, a bath, and the 
fittings of a modern flat. 

The marine section of the exhibition is as com- 
prehensive as in former years. Motor boats and 
motor yachts for cruising either’ on inland waters 
or along the coast are shown. The garage and 
service equipment section, which will open on 
October 15th, will be found specially interesting 
by engineers. The day has passed for the motorist 
to undertake all the manual work of cleaning and 
tuning up. To-day he looks to the garage proprietor 
to maintain his car in efficient running condition. 
Modern public garages have therefore to be equipped 
with many ingenious appliances for testing purposes, 
general repair work, hydraulic greasing, washing, and 
tire pumping. 

As regards petrol engine design there is not much 
change to be noticed. The leading British makers 
confine their productions to units of four and six 
cylinders, and for the smaller range of cars four 
cylinders are increasing in favour. Cylinder wear 
has for some time been a serious problem for owners 
of cars which perform a large mileage. With the 
object of reducing this trouble the Research Com- 
mittee of the Institution of Automobile Engineers 
has carried out exhaustive investigations covering 
cylinder metals, alloy pistons, lubrication, lubrication 
dilution, air and oil cleaners, and it has been estab- 
lished that under conditions of cold running, 4.e., 
cylinder wall temperatures of 50 deg. Cent., or about 
122 deg. Fah., the rate of wear might be eight times 
as rapid as when running at 90 deg. Cent., or 194 deg. 
Fah. It has been shown that the principal cause 
of this wear is that certain constituents of the burnt 
mixture which are highly corrosive are, under 
low-temperature running conditions, condensed upon 
the walls of the cylinder. This fact explains why 
cylinder wear is heaviest in vehicles which are being 
constantly started and stopped. Although wear 
in the ordinary sense of the word takes place 
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independently of corrosion, that resulting from 
corrosion was found to be the most important. 
Certain easy-starting devices are said to be con- 
tributory factors to cylinder wear, because they 
enable engines to idle when cold. To prevent corro- 
sion it is necessary to warm up the engine as quickly 
as possible. Most modern cars are now fitted with 
a thermostat which prevents the flow of cooling 
water between the cylinder jackets and the radiator 
until the cylinder walls have been raised to a 
uniformly high level. Besides reducing cylinder 
wear, this device economises both fuel and lubricating 
oil, and it is now being fitted in some form on all 
the better makes of cars. 

The specifications of 1935 cars show few startling 
changes in regard to the engineering features, but 
we note that the automatic clutch and pre-selective 
gear-box have grown in favour. There are more 
four-cylinder cars being made than last year, and 
there is an increased employment of independent 
springing of the front wheels. The relative positions 
of coil and magneto ignition systems are much as 
they were, and overhead valves in the engines 
predominate. 


British THomson-Hovuston Company, LTD. 


The stand of the British Thomson-Houston Com- 
pany, Ltd., is devoted to magnetos of the rotating 
armature, rotating magnet, and polar inductor types 


obtained, along with improved engine performance at 
low speeds. The rotors are driven by silent running 
helical gears, and the accurate generation of the rotor 
profiles allows fine running clearances to be used. 
This fact, in conjunction with a system of phase 
timing, ensures that the rotors do not make contact 
with each other in any position. Ball and roller 
bearings are fitted throughout, and lubrication can be 
effected directly from the engine, no auxiliary oil 
pump being necessary. There is an internal oil 
circulation to the bearings so that there is no need to 
introduce oil into the petrol. The makers have given 
particular attention to rigidity in the design of the 
supercharger. It is of comparatively small dimen- 
sions and the use of aluminium alloy ensures a low 
weight. The supercharger can be driven in either 
direction of rotation by a coupling, direct or indirect 
gear drive to the rotor or driving gear, or by chain. 


DAIMLER-LANCHESTER-B.S.A. 


An innovation in engine design which is deserving 
of notice is that of the Daimler Company in the new 
18 horse-power Lanchester car. This car is propelled 
by a@ six-cylinder overhead valve engine, 69-5 mm. 
bore by 105mm. stroke, having a cylinder block 
with integral head mounted on a two-piece aluminium 
crank case. This construction is made possible 
because modern overhead valve design permits valves 
of sufficient capacity to be fitted inside the limitations 








is not possible in mass-production cars is the care 
which is taken in the construction of steering arms 


and front axles. These parts are all carefully etched, 
polished, and inspected before assembling to discover 
microscopic cracks, an operation which is insisted 
upon by the Ministry of Transport for public service 
vehicles. In connection with the 1935 cars the 
Daimler Company is introducing improved top 
gear mechanism, which ensures positive engagement 
and disengagement under all conditions, reduces the 
pedal pressure, and eliminates the hum previously 
heard when in neutral gear. 

Another new product of the Daimler-Lanchester- 
B.S.A. combination is a light six-cylinder car, the 
chassis of which follows very closely that of the four- 
cylinder, 10 H.P. car introduced last year. This car is 
also fitted with the fluid fly-wheel and epicyclic gear- 
box. The engine, Fig. 4, is designed on the same 
lines as the 18 horse-power engine, to which 
we have referred. The dimensions are bore 57 mm., 
stroke 90 mm., cubic capacity 1378 c¢.c., and 
R.A.C. rating 12-09 horse-power. The engine has 
a crank shaft carried in three bearings, I-section 
connecting-rods, and heat-treated aluminium alloy 
pistons. There is a fully pressure-fed lubrication 
system, including all moving parts of the valve 
mechanism. The gear-type oil pump is driven 
vertically in tandem with the ignition distributor 
from a single skew-gear on the cam shaft, and the 














FIGS. 1 AND 2—MAGNETO WITH AUTOMATIC TIMING GOVERNOR—B.T.H. 


for engines from two to twelve cylinders; coil 
ignition sets, replacement coils, automatic ignition 
timing devices, impulse starters, flexible couplings, 
&ec. Figs. 1 and 2 show one of the new B.T.H. type 
‘J > magnetos. This magneto has been developed 
to meet the demand for a half-engine-speed magneto 
interchangeable in its mounting with a distributor 
head unit, and is for four and six-cylinder engines. 
An automatic timing governor working in an oil bath 
is provided and serves to advance the magneto 
spindle relatively to the driving shaft with increase 
in speed. The magneto is of the rotating magnet type 
embodying certain distinctive features. All working 
parts requiring attention are readily accessible. The 
magneto is designed to keep the centre of gravity as 
low as possible, so as to minimise any tendency to 
hammer the seating as a result of vibration. The 
ignition windings are readily accessible for replace- 
ment, which can be accomplished without dismantling 
the magneto completely. 


Davip Brown AND Sons, Ltp. 


In Fig. 3 we show an improved supercharger pro- 
duced by David Brown and Sons, Ltd., Huddersfield. 

















FIG. 3-—-SUPERCHARGER—-BROWN 


In this design, it is claimed, users of high-speed com- 
pressors are provided with a really quiet unit of the 
Roots blower construction, in which there are no 
sliding surfaces exposed to the mixture, whilst the 
gears and bearings are also isolated from the medium 





being pumped, Perfect balance, it is stated, has been 





imposed by the cylinder diameter. Some of the 
advantages claimed for this design are : The absence 
of cylinder head holding-down studs, which prevents 
distortion of the cylinder barrel with consequent 
excessive oil consumption and wear; improved 
cooling of the valve seats and sparking plugs ; 
higher compression, and last, but not least, absence 
of cylinder head gaskets and possible water leakage. 
To obtain these advantages there appears to be little 





sacrifice in accessibility. The company supplies an 


cam shaft runs in an oil bath throughout its length. 
The carburettor is automatic and there is coil ignition 
with an automatic advance distributor. Cooling is 
by thermo-syphon. The petrol supply is by pressure, 
the mechanical pump being driven by the engine. 
The Daimler cars shown are of 15, 20, and 25 horse- 
power. The two first-named have six-cylinder over- 
head valve engines, but the 25 H.P. car has an 
eight-cylinder overhead valve engine with a nine- 
bearing crank shaft. The 15 H.P. car has an engine 








Fic. 4—12 H.P. 


equipment of jigs whereby the cylinder block can be 
removed and replaced. .The overhead valves are 
operated by push rods from a silent chain-driven 
crank shaft. A special design of cam is used which 
gives silence and abnormal tolerance in tappet 
clearance. The car is fitted with the Daimler fluid 
fly-wheel transmission, with four-speed pre-selective 
epicyclic gear-box and final worm transmission. 
In order to give the driver a clear view of the near- 
side wing, care has been taken in the design of the 
body, bonnet; and radiator. Another feature which 











S1x-CYLINDER ENGINE—B.S.A. 


of larger capacity, but the same bore as last year. 
It is thermostatically cooled. 


Morris. 


The range of Morris cars extends from the new four- 
cylinder 8 horse-power car to the Oxford 20 H.P. 
The 8 H.P. car is supplied with three different types 
of body. The makers claim that it is the only car 
of its power fitted with Lockheed hydraulic brakes 
and hydraulic shock absorbers. Another feature 
wherein it differs from other small cars is the fitting 
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of semi-elliptic road springs all round. The 10 H.P. 
four-cylinder car has a three-bearing crank shaft, 
which drives the cam shaft by silent duplex roller 
chain. It has also twin carburettors, a special 
manifolding system, high lift cams, over-size exhaust 
pipe, and a straight-through silencer. The 12 H.P. 
four-cylinder, the 15 H.P. six-cylinder, and the Oxford 
20 H.P. cars have been on the road some time. In 
general Morris cars are fitted with synchro-mesh 
gear-boxes, Lockheed hydraulic brakes, and hydraulic 
shock absorbers. The 20 H.P. car has also thermo- 
static control for the cooling water and for the gas 
mixture. This car is intended to supply the want 
for a “big car” similar to those imported from 
America. 
CROssLEY MorTors. 


This Manchester firm is showing five cars, the most 
popular being the “‘ Regis”’ sports saloons. These 
cars are built with two power units, one being a 
10 H.P. four-cylinder engine with a bore and stroke 
63mm. by 90mm., and the other a six-cylinder 
engine with a bore and stroke of 59 mm. by 90 mm. 
In these engines a special combustion head with over- 
head inlet valves operated by push rods and rocker 
levers and side exhaust valves is used. It is claimed 
by the makers that with this system improved volu- 
metric efficiency is obtained, the situation of the 
combustion chamber giving complete control of the 
speed of burning the charge without affecting the 
volumetric efficiency. The sparking plug is placed 
over the exhaust valve, igniting the hottest mixture 
first and eliminating any tendency to pink. The side 
exhaust valve is evenly cooled and there are no 
obstructions in the waterway round it, thus preventing 
warping of the seating, and increasing the life of the 





valves. The transmission system includes an auto- 
matic centrifugal clutch with a pre-selective self- 
changing gear-box, which enables the car to be 
started from rest on any gear by pressing the 
accelerator. Gear changing is done by depressing a 
pedal. 

The engine is mounted at four points on rubber 
buffers. The road springs for the front axle are 
directly under the main frame, while the rear springs 
are mounted inside the main frame. This arrange- 
ment permits a wide body to be fitted. All the road 
spring bushes for both the eyes and the shackles are 
of the self-lubricating type. 


British OxyGEN COMPANY. 


Demonstrations of oxygen and dissolved acetylene 
equipment are being given at the British Oxygen Com- 
pany’s stand. Of these the most important is the 
‘* Alda’’ welding blow-pipe. The welding of all sections 
of metal up to lin. thick, the building up of worn metal 
surfaces, and heating prior to bending and straighten- 
ing are demonstrated, and also the cutting of iron 
and steel with an oxy-acetylene hand cutter, both with 
particular regard to the needs of the garage workshop. 
In addition, the operation of various air-acetylene 
blow-pipes is shown to demonstrate their uses for 
brazing, soldering, and paint burning. ‘“‘ Alda” 
dissolved acetylene flare lights for illuminating 
breakdown operations form another exhibit on the 
stand. There is also a selection of pressure regulators 
for high and low-pressure gases and water. The right 
procedure to follow in the welding of the various new 
alloys and metals used in the automobile and ancillary 
trades forms a feature of the demonstrations. 


(To be continued.) 








The Galloway Water Power Scheme. 


No. I. 


HERE else in the British Isles are there to be 
found such high-sounding names as those of 
Galloway ?—Gatehouse of Fleet; High Bridge of 
Ken ; Clatteringshaws; Loch Doon;.they roll upon 
the tongue with a flavour of days long past. Here, 
in the midst of a country of green pastures, cool, 
shady woods and moorland hills of ever-changing 
colour, there is now under construction a hydro- 
electric power scheme with a greater installed capacity 
of plant than any other similar development in this 
country. It must be the hope of every lover of the 
countryside that the hand of the engineer, at present 
vastly evident upon this land, will not permanently 
disfigure it. 

The Galloway water power scheme, to which we 
refer, is designed to produce power for the grid in 
South-West Scotland, and to take peak loads so 
that the load factor of the steam stations in Mid 
Scotland and Northern England may be improved. 
Its plant, therefore, will not normally be in continuous 
operation, except when the rivers which supply it 
are in spate, the production of power being confined 
essentially to the hours of heavy industrial and light- 
ing load. Thus its annual output comparatively 
to the instelled capacity of plant will be low. The 
maximum output of the plant when the whole scheme 
is in operation is to be 102,000 kW, and the number 
of units delivered annually to the grid is estimated 
to average 183 millions, an annual load factor of 
about 20 per cent. 


THE CATCHMENT AREA. 


The catchment area to be brought under control 
lies mainly in Kirkeudbrightshire, but includes a 
small portion in Ayrshire, and has a length of about 
35 miles by 2 width at its broadest of about 19 miles. 
At its southern end it reaches almost to the sea near 
the town of Kirkcudbright, while its northern end 
reaches up to the top of the hills to the south and 
east of Dalmellington. Almost in the centre of the 
area of 396 square miles lie the little towns of New 
Galloway and Dalry. In the valleys and on the low 
ground generally there is an average annval rainfall 
of 40in. to 50in., while the corresponding figure for 
some of the hills by which the area is ringed about 
approaches 90in. If reference is made to the map, 
reproduced in Fig. 5, it will be seen that the major 
part of this catchment area is drained by two rivers, 
the Kirkcudbrightshire Dee and the Water of Ken, 
together with ‘their tributaries. Both these rivers 
flow into Loch Ken, the former from the west of the 
area flowing south-east after rising in Loch Dee, the 
latter rising in the north and flowing more or less 
centrally along the length of the catchment. Two 
considerable tributaries join the Water of Ken from 
the west high up on its course, the Water of Deugh 
and the Polmaddy Burn. The waters of the two 
rivers mingling in Loch Ken flow in a south-easterly 
direction from it to meet the sea beyond Kirkeud- 
bright. A subsidiary but important part of the 


catchment area includes the headwaters of the river 
Doon, which are collected in Loch Doon and diverted 
by a tunnel to the neighbouring watershed of the 
Dee for use in the power scheme. While the southern 
end of the catchment area is little more than 100ft. 


above sea level, the hills on the north and west, 
and around Loch Doon, rise to more than 2000ft. 
The high ground is typical rolling moorland, while 
the low is agricultural and pasture land with occasional 
woods. In places the rivers have scoured out for 
themselves deep gorges which facilitate the construc- 
tion of dams. 

The great size of the area, its general character, and 
the tendency of the ground to slope towards the south, 
did not allow the whole of the water to be gathered 
into a single reservoir to be delivered to a single power 
station. To make the best use of the catchment area 
available it was necessary to design a scheme of 
development by which the fall of the water as it 
travelled down the valleys towards the sea should be 
utilised in a series of five power stations, the last 
alone making use of the water from the whole of the 
catchment. 


GENERAL SITUATION OF WORKS. 


The works comprised under the Galloway power 
scheme are being carried out in two stages, the first 
of which will be completed by the autumn of this 
year. This first stage is concerned with the develop- 
ment of power from the river Dee. The second-stage 
works are, in the main, concerned with a correspond- 
ing development of the potential water power of 
the Water of Ken, with a contribution from Loch Doon, 
and have only recently been started. In this article 
a general description of the project in its entirety 
will be attempted, without entering into that detail 
which will be reserved for the subsequent articles 
in which those parts of the scheme now nearing com- 
pletion will be described. 

In general it may be said that none of the five power 
stations will be in operation for more than about 
five to eight hours out of the twenty-four, except 
during floods, when the running time will be extended 
to make use of all the water flowing. In general, 
then, there has been provided in connection with 
each station cither a large seasonal storage reservoir 
or a small reservoir of sufficient capacity to meet 
the daily requirements, the latter reservoirs being 
refilled at times when the stations are not in operation 
by the natural drainage from the catchment area 
concerned, supplemented, when necessary, by water 
discharged from the seasonal storage system. Of 
course, the small reservoirs are not of sufficient 
capacity to meet conditions of drought, and the 
seasonal storage against that eventuality is provided 
by a number of large reservoirs high up in the hills. 


SECOND-STAGE WORKS. 


For clarity of description it is convenient to follow 
the flow of the water from its sources, down the 
rivers, to the estuary into the sea at Kirkcudbright, 
and, in consequence, it is necessary to make a begin- 
ning with the second-stage works rather than the 
first, since the former lie higher up the catchment area. 

It will be observed from the map reproduced in 
Fig. 5 that situated in the north-west corner of the 
catchment area there is a large sheet of water named 
Loch Doon. Under natural circumstances water 
from this loch drains westward down the river Doon, 





past the town of Dalmellington to reach the sea near 





Ayr. A dam, however, is to be built across the 
outlet, and the present water level of the loch raised 
by about 27ft. to 705ft. above O.D., so that a large 
storage reservoir may be formed. Besides the water 
from its own catchment area of 50 square miles 
draining into the loch, there will also be diverted 
into it the head waters of the Water of Deugh and 
its tributary the Bow Burn, which drain an additional 
area of about 30 square miles on the eastern side of 
the loch. The necessary works to effect this object, 
as shown by drawings which we have had the oppor- 
tunity to examine, are of a particularly interesting 
character. A small stream, the Carsphairn Lane 
tributary to the Water of Deugh, is separated from 
it by a spur running down from the hills on the north. 
The main ridge of these hills, moreover, passes 
between the upper waters of the Carsphairn Lane and 
the depression in which Loch Doon lies. At about 
level 650ft. above O.D., 55ft. below top-water level 
of the loch, a tunnel is to be driven sloping gently 
downwards from Loch Doon to reach the valley of 
the Carsphairn Lane. This tunnel will be 8ft. 3in. 
in diameter, lined with concrete, and will, of course, 
be under pressure. At its outlet it is to be connected 
to a steel pipe 8ft. in diameter and about 800ft. 
long, which will extend across the Carsphairn valley 
and up the hillside beyond to a level higher than that 
at which the water in Loch Doon will stand. From 
the intake works at the Water of Deugh at level 
800ft. above O.D., another tunnel will be driven 
through the spur of the hills already mentioned. 
It is to be of free-flowing canal section, and, in the 
Carsphairn valley, it will terminate in a short length 
of stepped open aqueduct and a head chamber at 
which the water will be admitted to the 8ft. diameter 
steel pipe. At the lowest point of this pipe line, 
immediately above the bed of the Carsphairn Lane, 
an outlet valve is to be situated. The arrangement 
is such that in times of surplus rainfall water from 
the Deugh can be passed through both tunnels for 
storage in Loch Doon, while in times of drought the 
flow from the Deugh, together with some of the stored 
water from Loch Doon, may be released into the 
Carsphairn Lane in regulated quantity for the supply 
of the power stations further downstream. The 
plans also include the construction of works on the 
Bow Burn by which its waters will be diverted into 
an open channel and led along the hillside to the 
point where the Water of Deugh is admitted to the 
Deugh-Carsphairn Lane tunnel. 

Loch Doon forms the principal storage accommoda- 
tion for four out of the five power stations in the 
Galloway power scheme—Kendoon, Carsfad, Earls- 
toun, and Tongland respectively. When full it will 
have a surface area of 2250 acres, and, with a draw- 
down of 38ft., will store 15,000 million gallons of 
water for power purposes, which is equivalent to 
18} million kilowatt-hours of electrical energy. This 
is in addition to the storage allocated to the furnishing 
of compensation water to the river Doon. 

Kendoon, Carsfad, and Earlstoun Power Stations.— 
The Water of Deugh, of which the Cersphairn Lane 
is a tributary, flows in a south-easterly direction 
to join the Water of Ken. Just before it meets that 
river, however, it is caused to take a sharp bend 
southwards by a spur of high ground, and it runs 
parallel with it for about 2 miles before finally joining 
it just below the site of the Kendoon power station. 
A dam is to be built at the point where the river 
makes its sharp turn, and the water collecting above 
this structure will be caused to flow over a saddle of 
the hills into the Water of Ken, the valley of which 
just downstream of this saddle will also be blocked 
by adam. At the points chosen for the erection of 
these two dams both rivers have cut deep gorge-like 
channels for themselves, and the conditions are 
suitable for the erection of horizontal arch dams, each 
of which will be about 80ft. high from river bed level. 
The top-water level of the common reservoir thus 
formed will be at 510ft. above O.D., and it will be 
of sufficient capacity to meet the daily demand of 
the Kendoon power station with a draw-down of 
about 8ft. The plans call for the construction of 
an aqueduct on the eastern side of the valley of the 
Ken about 1} miles in length. The first portion, 
about 2500ft. long, will be formed in deep open canal 
as an extension of the reservoir, and at the forebay 
at the end of this channel the water will be admitted 
to a pressure pipe line about 3600ft. long, constructed 
partly of reinforced concrete and partly of steel, with 
a diameter of 13ft. 6in. Near the power station this 
pipe line is to be divided into two 9ft. 6in. branches, 
each of which will serve a 10,500-kKW vertical-shaft 
Francis turbine. As planned, the average net head 
available works out at 150ft., the gross head being 
172ft. 

In general, the Kendoon power station will be 
operated in conjunction with the two stations, 
Carsfad and Earlstoun, immediately downstream of 
it, the water released through Kendoon power station 
sufficing to maintain the water levels in the reser- 
voirs of the other two stations. The site for the 
Carsfad dam is situated about 2 miles downstream 
from Kendoon power station, and the reservoir 
formed by it, with a top-water level of 338ft. above 
O.D., will extend back to the tail-race of the 
upstream power station. According to the drawings 
a short canal on the west bank leads the water from 
the reservoir to a forebay, whence twin reinforced 
concrete pipes, 13ft. 6in. in diameter, carry it to two 
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vertical-shaft, semi-propeller modified Francis-type 
turbines, each of 6000 kW capacity. The head 
available is about 64ft., and the station will be 
arranged so that it can be operated by remote control 
from Glenlee. Both at Carsfad and Earlstoun, 
the next station downstream, the river runs through 
a comparatively narrow gorge, and the dams for 
both these stations, like those at Kendoon, will be 
horizontal arch structures. They are very similar in 
design, and both are about 66ft. high from river bed 


Fingland Lane, a tributary which at present joins the 
Blackwater Burn at a point below the site of the dam. 
The top water level of the reservoir will be at 820ft. 
above O.D., and the draw-down available 40ft., 
giving a total storage capacity of 1250 million gallons. 
Water released from the reservoir will travel down the 
bed of the stream into the forebay of the aqueduct 
between the Kendoon reservoir and power-house. 
All these works just described, together with 
subsidiary works, such as the diversion of roads, are 















formerly a barren moorland valley. A high dam of 
gravity section, slightly curved in plan for archi- 
tectural appearance, has been built across the valley 
of the river Dee just above the High Bridge of Dee 
in the western part of the catchment area. Thereby 
the Clatteringshaws reservoir has been formed with a 
surface area of about 1000 acres and a top water level 
585ft. above O.D. Its extreme length is about 24 
miles, its width about 14 miles, and its storage capa- 
city on a draw-down of 40ft. 7900 million gallons. 
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Fic. 5-MAP OF THE 


The site of the Earlstoun dam is about 2 miles 


level. 
downstream from Carsfad, and about 1} miles 
upstream from the little town of Dalry. This dam 


will hold up the water to a top level of 245ft. above 
O.D., and pass it to the power station through a 
canal and pipe lines very similar to those at Carsfad, 
but slightly longer. The head thus made available 
will be 65ft., and the plant in the power station is 
to be identical with that at Carsfad. From the tail- 
race of the Earlstoun station at a bed level 170ft. 





GALLOWAY CATCHMENT AREA SHOWING SITUATION 


comprised in the second stage of the development 
of the scheme work upon which has only recently 
begun. 


First StaGE Works. 
The various structures comprised in the first stage 
works of the Galloway power development are 


expected to be completed by the autumn of this year. 
They are therefore in a condition suitable for a more 





detailed description than has been given to those in 
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OF POWER STATIONS 


Water from Loch Grennoch, on the south, flowing 
down the Pullaugh Burn, which joins the Blackwater 
of Dee below the dam, is diverted into the reservoir 
through a small pipe line and aqueduct. 

Water is not drawn off from the reservoir at the 
dam itself, but at a point on the north-eastern side 
about a mile and a-half away. Here intake works 
admit it to the Glenlee tunnel, which has been driven 
through rock for a distance of 3} miles to a point 
above the valley of the Water of Ken, near Dalry, and 
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FiG. 6—THE CLATTERINGSHAWS DAM FROM DOWNSTREAM 


above O.D., the water will run downstream 
unimpeded into Loch Ken. 

Loch Whinnie Reservoir.—Up in the hills to the 
east of Kendoon a dam is to be constructed across the 
head waters of the Blackwater Burr and in this way 
the Loch Whinnie reservoir for seasonal storage will 
be created. The dam is to be constructed partly of 
gravity section and partly as an embankment with a 
concrete core wall. An aqueduct and intake works will 


gather into the reservoir the upper waters of the 








the second stage works. In this article, however, in 
order to give a clear conception of the scheme as a 
whole, we shall content ourselves with mentioning 
the main particulars only and leave for subsequent 
articles a detailed description of each separate work 
carried out. 

The first stage works form a power development 
with main and subsidiary storage and other water 
regulation works. Main storage has been obtained 
by the creation of an entirely new loch in what was 


















about 14 miles downstream from Earlstoun power 
station. The tunnel has a horseshoe section with a 
greatest diameter of 11ft. 6in., and the waters of the 
Craigshinnie Burn, which crosses it above, will be 
taken into it through what is at present a construction 
shaft. From the point of its emergence from the 
tunnel the water is taken to the Glenlee power station 
below through a single steel pipe line varying in 
diameter from 9ft. 6in. to 8ft. 4in. and having a total 
length of 1600ft. This pipe bifurcates at the lower 
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end into two branches, each 6ft. diameter, and carries 
the water to the two 12,000-kW vertical shaft Francis 
turbines in the power station. Thence the water is 
discharged along a tail-race about 900 yards long to 
join the Water of Ken above Loch Ken. The average 
net available head is about 365ft., the gross head with 
reservoir full being 416ft. 

Glenlochar Barrage.—Loch Ken is a long and narrow 
sheet of water. At its south end a barrage has been 
constructed whereby the outflow from the loch may 
be controlled and its level raised by a maximum of 
6ft. to a top water level 148ft. above O.D. Thereby 
storage to the extent of 2000 million gallons is 
obtained in the layer between 144ft. and 148ft. 
above O.D. This barrage is the main regulation for 
the water reaching the lowest power station of the 
Galloway development, Tongland, of which the reser- 
voir above the dam is not of sufficient capacity to 
deal with the total fluctuations of output. 

Tongland Dam and Power Station.—The Tongland 
Dam has been built across a gorge of the river Dee a 
few miles above the town of Kirkcudbright and marks 
the lowermost limit of the catchment area. Its main 
portion is of horizontal arch type about 70ft. in 
height from river bed level. On the east it is con- 
tinued as a mass concrete gravity structure as far as 
a pair of large free roller flood gates. Beyond the 
gates there is a fixed flood spillway 300ft. long. This 
dam holds up the water in the river and creates a 
small reservoir with a top water level 120ft. above 
O.D. At its western end the water is admitted to a 
short tunnel driven through a rocky spur and thence 
to a reinforced concrete pressure aqueduct with a 
length, inclusive of that of the tunnel, of 3800ft. and 
a diameter ranging from 22ft. in the tunnel to 18ft. 6in. 
at the downstream end. Beneath a surge tower close 
to the power station the aqueduct is formed in steel, 
and, dividing into three, delivers the water to three 
11,000-kW vertical Francis turbines. The tail- 
race extends about 300ft. below the power-house and 
has been formed by the excavation of the rock in the 
bed of the river, which is tidal up to a point beyond the 
power station. The average net head available is 
102ft. 

In Tables Ll and IT the levels and capacities of the 
various reservoirs and the power and head available 

TaBLE I.—Capacities of Reservoirs. 


Storage, 






































| ; 
| Catch- | Top | 
| ment, | water | Surface | Draw- | millions 
square | level, area, down, of 
miles. |ft. above] acres. feet. gallons. 
| O.D. 
Loch Doon . | 80 705 2250 | 38 15,000 
Loch Whinnie} 54 820 230 40 1,250 
Kendoon.. ..| 152 510 150 8* 250 
Carsfad .. ..| 171 338 100 |About 2* -- 
Earlstoun .-| 193 245 140 |About 2* — 
Clatteringshaws} 46 585 1000 40 7,900 
Loch Ken --| 360 148 2300 4 2,000 
Tongland ' ‘| 396 120 50 10* 190 
' 
-—s * Daily maximum variation of level. 
TasLe IIl.—Power Stations. 
Average| Catch- | Max. Units | No. of 
net ment | load, per main 
head, | square | kW. | annum,| _tur- 
| feet. miles. millions.| bines 
2nd Stage : 
Kendoon 150 152 21,000 36 2 
Carsfad 64 171 12,000 19 2 
Earlstoun .. 65 193 12,000 20 2 
Total ..| 279 | 193 | 45,000! 75 6 
} | 
Ist Stage : | | 
Glenlee 365 | 49 | 24,000] 40 2 
Tongland 102 | 396 33,000 | 68* | 3 
Total 467 | 396 | 57,000| 108 | 5 
Grand total ..| — 396 | 102,000) 183 | 11 
' | | 








* This includes water from the Loch Doon catchment area, 
which only becomes available in the second stage. 
in the five generating stations are given. These 
tables give a complete picture of the whole scheme 
in a readily accessible form. Engravings aeccompany- 
ing this article and on page 362 show the state of com- 
pletion of various works in the first stage operations 
at different dates. The engineers to the complete 
scheme are Sir Alexander Gibb and Partners, of 
Queen Anne’s Lodge, Westminster, and Merz and 
McLellan, of 32, Victoria-street, Westminster, and 
the contractors for the works in the first stage are 
given below :— 

Diversion of public roads at Clatteringshaws: A. 
M. Carmichael. ; 

Clatteringshaws dam and aqueduct: Shanks and 
McEwan, Ltd. 

Glenlee tunnel: A. M. Carmichael. 

Glenlee pipe line foundations: A. M. Carmichael. 

Glenlee power station: A. M. Carmichael. 

Glenlee tail-race: A. M. Carmichael. 

Glenlee pipe line (steel): Sir Wm. Arrol and Co., 
Ltd. 

Power station machinery and switchgear: English 
Electric Company, Ltd. 

Power-house cranes : Clyde Crane and Engineering 
Company, Ltd. 

Valves, gates, sluices, &c.: Glenfield and Kennedy, 
Ltd. 


Valves : 


Boving and Co., Ltd. 





Subsidiary valves: Guest and Chrimes, Ltd. 

Glenlochar barrage : John Howard and Co., Ltd. 

Tongland dam: John Howard and Co., Ltd. 

Tongland aqueduct : Wm. Taylor and Son (Glas- 
gow), Ltd. 

Tongland P/S, surge tower, &c.: Wm. Taylor and 
Son (Glasgow), Ltd. . 

Tongland rack cleaning machine: Blakeborough 
and Co., Ltd. 

PowER LINEs. 

As we have already mentioned, the Galloway power 
stations are to supply power to the “ grid” of the 
Central Electricity Board in South Scotland and will 
provide current at times of peak load. Most of the 
power lines on which the current will be carried are 
already in use and have, in fact, been utilised to 
supply power for the work of construction. From 
Tongland power station, in which there will be 
installed two 30,000-KVA 11/132-kV transformers, a 
132-kV line runs northward past the other four power 
stations of the scheme to Kilmarnock and southward 
vid Dumfries and Gretna to Carlisle. The switchgear 
at Tongland is of the totally enclosed or metal-clad 
type, designed and manufactured by Reyrolle and 
Co., Ltd., and is claimed to be the first metal-clad 
switchgear to be constructed for a voltage as high as 
132 kV. Besides those delivered to the main 132-kV 
line at Tongland, supplies will be given by the Board 
through a double circuit 33-kV line to Gatehouse of 
Fleet, Newton Stewart, and Glenluce on the west. 
The 1500-kVA transformers, 11/33 kV, were manu- 
factured by Bruce Peebles and Co., Ltd. A 30,000- 
kVA transformer, 11/132 kV, originally installed at 
Motherwell, will be moved to Glenlee to step up the 
voltage from the generators at that point to the line 
voltage.and a 3000-kVA transformer, 132/11 kV, 
hitherto in use at Glenlee for taking power from the 
grid for the construction of the Glenlee tunnel, has 
been moved further up the valley for the purpose of 
tapping the grid for the construction of the second 
stage works. A short line from Tongland gives a 
supply of power to Kirkeudbright at generation 
voltage 11 kV. 


GENERAL METHOD OF OPERATION AND CONTROL. 


As indicated at the outset, the load factor of the 
several power stations will average about 20 per cent. 
and the generating sets will work normally at full 
load and for a daily period varying between five and 
eight hours. It is expected that about two-thirds of 
the total output will be generated in the winter 
months (October-March). 

For all the stations, with the exception of Glenlee, 
the water utilised will consist partly of the natural 
uncontrolled flow gathering in the power station 
reservoirs and partly of the flow of storage water 
released from Loch Doon, Loch Whinnie, and Loch 
Ken. 

The load plan on which the station will be run will 
be arranged primarily to suit the load conditions 
ruling at the time on the Central Board’s grid system, 
subject, of course, to the available storage water and 
the current rainfall conditions. 

(To be continued.) 








The Paris Motor Car Show. 
(By our Paris Correspondent.) 


Tue general condition of the motor car industry 
has, necessarily, an influence on the character of 
the annual Show in Paris. In normal times manu- 
facturers have no desire to change their factory 
arrangements by introducing completely new car 
designs, and they are content to persevere with the 
refinement of details which has brought the motor 
car to its present high state of efficiency. The 
economic derangements on the Continent have how- 
ever, changed the outlook of French manufacturers 
who are disturbed by the way business contraction 
has been accentuated this year by the restriction 
of home buying and the partial closing of foreign 
markets. Somé makers have decided to risk failure, 
in the hope of securing a lead in the competition for 
business, by scrapping old models, and the success 
attending their initiative was expected to give a 
definite trend to departures in car design at the Paris 
Show. This expectation is only partially fulfilled, 
for the automobile industry is established on too firm 
a basis to be shaken by drastic technical changes, and 
as motor car design is in the nature of a compromise, 
every new departure from accepted practice implies a 
balancing of advantages and drawbacks. 

The past few months have been marked in France 
by the coming of the front wheel drive. Its merits 
are manifest to the buyer who is impressed by the 
convenience of a roomy body and a low centre of 
gravity, but the technical advantages are not so 
obvious. In principle, the application of power to 
haul a car instead of propelling it is sound. The 
drive has, however, to be made through light universal 
joints which need careful attention and are liable to 
wear, and the distribution of weight is not all that 
can be desired when the car has to start up hill 
with the weight thrown mainly on the back axle. 
There is consequently hesitation to accept the front 
wheel drive as a definite advance in automobile 
practice until it has stood the test of long service, 





and users are able to pass judgment on its relative 
merits and defects. The front wheel drive car has 
therefore made no particular impression on the Paris 
Show, apart from the interest taken in the exhibits 
of the two big firms which have adopted the system, 
and the increased importance attached to certain 
light front drive cars that have been present at Shows 
for years past. 

The desire to find a way of encouraging trade 
by inviting public appreciation of radical departures 
from usual mechanical arrangements is observable 
in the Mercédés-Benz car, with the engine placed at 
the rear, overhanging the back axle. It is suspended 
by heavy spiral springs between the driving axle and 
a pressed steel yoke on the frame. There are definite 
advantages in this method which have long attracted 
the attention of automobile designers, but, as in the 
case of the front wheel drive, the difficulties of suspen- 
sion have made cautious advance desirable. German 
makers have usually employed spiral springs for their 
independently suspended wheels, and while these are 
used for engine suspension in the new German car, 
the front wheels are suspended in the more orthodox 
way between parallel lateral springs with yokes 
hinged on the frame. This dependence on springs 
has necessitated the use of more efficient damping 
devices. One feature of the Show is the increasing 
adoption of independently sprung wheels, but there 
is little variety in the methods employed, though on 
one car the front springs are carried on the ends of 
half axles, the ends of which are hinged on opposite 
sides of the frame under which they pass, thus pro- 
viding a lateral wheel stability that may be wanting 
in a defective suspension system. There is a tendency 
to extend independent suspension to all four wheels. 

In engines, the limitations imposed. by the basis for 
taxation leave little scope for further changes, and 
designers have made the best of existing arrangements, 
generally with overhead tappet valves. With silent 
meshed gears, generally driven by dog clutches, little 
more can be done with the gear-box except by pre- 
selection and automatic changing, which are taxing 
the ingenuity of designers, for while pre-selection 
devices are giving satisfaction, there are too few of 
them to allow of a general application of the system. 
It is, however, by no means certain that the changing 
of gears by depressing a pedal and pushing a button 
will appeal to everyone accustomed to driving in the 
usual way. There is the possibility of the wrong 
button being pushed in an emergency. Nevertheless, 
the success of all new driving devices depends upon 
accuracy of reflex in using them which can only be 
acquired by habit. A supplementary top speed is 
provided in some cases, one arrangement consisting 
of two concentric bevels on the differential wheel, and 
two pinions which are meshed by dog clutches. In 
view of the speeds attained by cars nowadays the 
brake problem has become one of the most important, 
and its complexity renders a completely satisfactory 
solution difficult, though there is reason to believe 
that real progress in this direction will be made in the 
near future. For the moment, various braking devices 
are in an experimental stage. 

All these improvements are inspired by the desire 
to ensure safety, comfort, and convenience with an 
increase of speed, and speed is to be accelerated by 
streamline bodies which are well represented at the 
Paris Show. Bodies of this form are getting far away 
from the types we are accustomed to, but if the 
tendency to generalise them for the sake of diminish- 
ing air resistance were to become pronounced they 
would settle down to a standard form.. 

The commercial vehicle business in France con- 
stitutes a mainstay of the automobile industry. Now 
that the maximum dimensions and weights of lorries 
and public service vehicles have been definitely fixed 
manufacturers feel themselves more secure than they 
were before. The big lorry chassis at the Show are 
interesting. All the engines are of the compression- 
ignition type. There are few changes in design, but 
a novel arrangement is the springing of the four driving 
wheels on the six-wheel Krupp chassis, the driving 
wheels being mounted on parallelogram frames hinged 
on a narrow chassis frame and carrying vertical 
brackets with a powerful spring between them. The 
horizontal engine has four opposed cylinders. German 
firms are boldly introducing novel arrangements, both 
in industrial and touring cars. The British industry 
is well represented with cars that preserve their 
practical and proved qualities. 

The Paris Shows are always remarkable for their 
organisation and artistic arrangement, and this year 
a special and interesting feature is an exhibition of 
old cars, with the Cugnot steam tractor of 1770 as 
the central attraction. The Serpollet steam car of 
1888 with the first flash generator, and the Panhard 
car of 1890, followed by a number of old vehicles 
by different makers of that period constitute a collec- 
tion that is pleasantly familiar to those associated 
with the early years of automobilism, and conveys 
an impressive idea of the rapidity with which one 
of the world’s leading industries has developed. 








An installation of 3000 automatic telephones is being 
put in at Peiping, China. The administration already has 
18,000 subscribers. A series of long-distance trunk lines is 
also to be constructed, radiating from Nanking to Hang- 
chow, Hankow, Peking, and Chengchow. 











Oct. 12, 1934 





THE ENGINEER 


369 








The Stabilisation of the 
Conte di Savoia. 


[x our issues of January 8th and 15th, 1932, we pub- 
lished a detailed description of the Sperry gyroscopic 
stabilising equipment constructed in this country for the 
Italian Transatlantic liner ‘“‘ Conte di Savoia.” The 
equipment, it may be recalled, consists of three inde- 
pendent units, each having a fly-wheel 13ft. in diameter, 
110 tons in weight and running at 800 to 910 r.p.m. Each 
wheel is spun on its axis by a motor of 560 H.P. and, with 
its casing, is rocked, or precessed, about an athwartship 
axis by a motor of 100 H.P., the operation of which is 
controlled by a small sensitive pilot gyroscope. The pilot 
gyroscope detects incipient rolling of the ship and closes 
contacts controlling the precession motor, which is thereby 
caused to rock the fly-wheel. The combined spinning and 
precessional motion of the fly-wheel generates a gyro- 
scopic reaction at the athwartship trunnions the magnitude 
of which is sufficient more or less completely to counteract 
the heeling moment applied to the ship’s hull by the waves. 
One, two or all three of the units may be brought into 
action according to the severity of the sea conditions 
encountered. 

The ship has now been in service for about eighteen 
months. From an article by Mr. F. P. Hodgkinson in 
the Sperryscope, the house journal of the Sperry Company, 
we learn that during that period the stabilising equipment 
has been in use upon practically every occasion on which 
the sea conditions were such as to produce an amplitude 
of free rolling exceeding 6° to either side from the vertical. 
Up to the end of April this year the plant had been in 
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ROLLING RECORD 


operation for a total length of time amounting to about 
650 hours, or for about 154 per cent. of the whole period 
spent by the ship on the Atlantic. This period covered 
six months in 1933 when the weather was so calm that 
there was no need to operate the stabilisers. 

Trials made under all sea conditions have shown, Mr. 
Hodgkinson states, that the equipment is capable of 
stabilising the ship to a high degree, the average residual 
roll amounting to only 2-46° on each side of the mean 
vertical. A portion of a rolling record taken during a 
recent voyage is reproduced herewith. Records taken 
with the course recorder of the Sperry gyro-compass 
equipment have shown that the stabilisers exert a marked 
improverment on the steering of the ship, the reduction 
of the yawing motion amounting at times to as much 
as 50 per cent. This improvement, it is pointed out, 
economises the consumption of fuel and results in the 
attainment of a higher average speed. 

From the mechanical and electrical points of view the 
equipment is stated to have behaved in a highly satis- 
factory manner. A few internal oil leaks were corrected 
by the introduction of drain-off pipes and some irregular 
wearing of the teeth of the precession speed-reduction 
gear train has been overcome by the use of special oils. 
Some difficulty was encountered in operating all three 
stabilisers simultaneously at full speed—-910 r.p.m.— 
during heavy sea conditions. Momentary fluctuations in 
the load caused additional armature reaction in the motor 
generator set driving the motors. This reaction reduced 
the motor excitation to an extent which caused the motor 
to attempt to speed up and take more load. The effect 
would be cumulative and would continue until the torque 
was sufficient to pull the alternating-current circuit out of 
step. This difficulty was quite simply overcome by shift- 
ing the motor brush gear. 

A trouble of a totally different kind manifested itself 
during the first few months of operation of the equipment. 
In certain directions and intensities of seas occasional 
heels were observed to occur in synchronism with the 
residual rolling. These heels so augmented the roll that 
the ship inclined to quite large angles, sufficiently so to 
make dishes and loose articles slide off the tables. 
Passengers found these occurrences disagreeable and some 
complaints were made. Although these singularly large 
heels were of infrequent recurrence they were sufficiently 
disturbing to make a thorough study of their cause 
necessary. It has now been conclusively established, Mr. 
Hodgkinson states, that these heels are the result of strong 
forces caused by rapid yawing action in a quartering 
sea. They oceur in a manner entirely foreign to the 
ordinarily accepted theory of rolling. It is believed that 
this is the first occasion on which heeling caused by yaw 
action as distinct from rolling caused by wave action has 
been recognised and studied. Heeling due to yaw action 
is Said to be present in high-speed ships, but in the absence 
of stabilising equipment it is indistinguishable from normal 
rolling. In the study of this phenomenon the character- 
istics of several other Transatlantic liners were investi- 
gated, and as the conclusions reached may have some 
ore on future ship design it is hoped shortly to publish 
them. 

The primary cause of the disturbances having been 
determined, it became possible to develop procedures of 
ship operation whereby the extent of the heels could be 
reduced. The methods so far tried aim at the reduction 
in the magnitude and rate of yawing and centre round the 


SIXTY YEARS AGO. 





We have had occasion in these, our own, times to 
comment upon the seeming inconsistency of Government 
Departments in connection with the preservation of 
secrecy concerning new equipment for the fighting services. 
The Air Ministry, for example, seeks to impose a close 
control on the disclosure of information concerning new 
designs of aircraft and aerial equipment. Yet at the 
annual Royal Air Force Display, and still more strikingly 
at the private aircraft constructors’ exhibition which 
succeeds it, it permits a close inspection to be made of 
some of our latest machines by representatives of foreign 
Powers. Sixty years ago a similar seemingly inconsistent 
policy was followed by the Admiralty and War Office. 
Almost as a matter of course, officers of France, Germany 
and Russia would be invited to witness tests with our 
latest war-like equipment and be afforded opportunity 
for acquiring accurate information on the results achieved. 
Simultaneously obstacles would be diligently and success- 
fully placed in the way of our own officers obtaining 
similar information. It was alleged, for example, that 
the first description of the Moorsom fuze received by 
British artillery officers was obtained, after the fuze had 
been in use for some time, in the form of a translation from 
a Russian pamphlet. Again while the Admiralty permitted 
foreign officers to take our torpedo courses of instruction 
it imposed severe restrictions on the circulation to our 
own officers of copies of the official instructions for the 
handling and use of torpedoes. Very shortly after these 
instructions, nominally secret, were printed in this country 
they could be obtained by anyone from a firm of pub- 
lishers in New York. The celebrated ‘‘ Oberon” experi- 
ments with torpedoes in 1874 provided an instance of 
this policy of one-sided secrecy which attracted at the 
time much public attention. In our issue of October 9th 
of that year we discussed two opposing views which had 
been expressed on the subject. One opinion was to the 
effect that the policy of inviting foreign officers to witness 
such experiments could only do harm by teaching our 
possible enemies how best to assail our ships of war. 
The opposing side argued that the information we our- 
selves gained from the experiments more than repaid us 
for anything which the experuments might teach to others. 
Our own view inclined us to support the first-given opinion 


“but it was tempered by the knowledge that other Govern- 


ments would obtain information concerning our experi- 
ments however secret we tried to keep them and that it 
was just as well to give with a good grace what we could 
not keep. We had also to bear in mind, we said, that our 
Royal Family was intimately allied with German princes 
and that as a consequence our arsenals and dockyards 
were open to Germany. If therefore we admitted German 
officers to certain privileges courtesy would not permit 
us to refuse similar privileges to France, Russia, America 
or any other nation. In our succeeding issue a corre- 
spondent supported us in calling attention to the “ suicidal” 
policy of imparting information freely to foreign experts. 
He was particularly anxious about the German aspect 
of the situation. For some occult reason, he said, the 
Germans were proceeding with the extension of their Navy 
far more rapidly than people generally supposed. Germany, 
he warned us, would soon have to be added to the first- 
class maritime Powers. 








THE ENGINEERS’ GERMAN CIRCLE. 


On Monday evening, October 8th, the Engineers’ 
German Circle began its fourth session at the Institution 
of Mechanical Engineers, when Dr. Ing. H. Maier-Leibnitz, 
V.D.I., Professor at the Technical High School, Stuttgart, 
gave the twenty-second lecture, taking as his subject 
“Modern Industrial Plants and Buildings, Particularly 
in Germany.” After dealing with the essential charac- 
teristics of buildings and the main principles of construc- 
tion, the lecturer discussed the various advantages and 
disadvantages of steel, reinforced concrete, and timber 
constructions. He then went on to describe the influence 
of such factors as lighting, ventilation, crane equipment, 
roofing, and flooring, and illustrated these points by 
slides showing modern examples of single and multiple- 
bay sheds, and single and multiple-storey buildings in 
Germany, Great Britain, and America. Discussing the 
various combinations of these different constructions, 
Dr. Maier-Leibnitz said that the exhibition buildings at 
Leipzig presented a real museum of buiiding types. A 
very interesting part of the lecture was devoted to modern 
constructions for pithead frames and winding gears, which 
had been designed to meet special considerations, such 
as subsidence, and ease of dismantling. In replying to a 
vote of thanks, proposed by Dip. Ing. O. Bondy, the 
lecturer said that he had noted that, whereas British 
designers more often favoured statically determinate 
structures, German designers preferred statically indeter- 
minate structures, which, he thought, gave not only 
considerable saving in the amount of steel required, but 
lent themselves better to new architectural and con- 
structional styles. The Chairman of the meeting was 
Dr. 8. J. Davies, and more than eighty-five members and 
friends were present. The meeting was continued at the 
D’Abernon Club, where supper was served to about 
thirty members and ladies. The next meeting will be 
held on Monday, October 22nd, when Professor Dr. Ing. 
Conrad Matchoss will speak on “‘ The History of Technical 
Science in German Museums.”’ 








A HIGH-SPEED system of spot welding has been deve- 
loped in America especially for the fabrication of large 
structures and appears to be chiefly concerned with those 
made of stainless steel. It is described as the “shot weld” 
process by Mr. W. Spararagen, in the Iron Age, and is a 
high-speed spot welding operation which produces, when 
applied to austenitic stainless steel, strong ductile welds 
having good fatigue values, leaving the entire structure 
free from deleterious carbide precipitation. Its application 
to date has been largely in the chrome-nickel group of 





steering of the ship. 


stainless steels. 





Vanadium.* 


By B. D. SAKLATWALLA, Vice-President, Vanadium 
Corporation of America. 


OccURRENCE OF VANADIUM IN NATURE. 


THE economy of Nature is indisputable, and undoubtedly 
the elements dispersed in the minerals forming the earth’s 
crust all have some rational justification for existence. 
Those that are easily mined or readily separated from 
other elements we have looked upon as the common 
metals. We call elements rare even though their occur- 
rence in the earth’s crust is greater than that of some of 
the common metals. Vanadium, generally considered a 
rare element, belongs to this category. On account of its 
wide distribution in the earth’s crust, although occurring 
in small percentages, it forms an appreciable portion of 
the total weight of the earth. It may appear surprising 
to know that the weight of vanadium in the lithosphere 
amounts to practically the same figure as the total com- 
bined weights of copper, zinc, and lead, which are all 
considered common metals. However, these latter metals 
occur in concentrated deposits, whereas vanadium is 
distributed in dilute form in the primary and secondary 
rocks. The explanation of this difference in distribution 
may be found in the atomic dimensions of the various 
elements. During solidification of the earth’s crust 
when primary crystallisation started, atoms of dimensions 
greater than the crystal interstices were retained in the 
crystal net, forming concentrated deposits, whereas 
atoms of dimensions less than the crystal interstices 
were not retained, but diffused over the entire mother 
magma and solidified with it upon final solidification. 
The atoms of the ordinary heavy metals are of the greater 
dimension, and those of vanadium of the lesser dimension 
type. ae 

It is also interesting to note that vanadium is found 
in the atmosphere of the sun and of the fixed stars in 
amounts relative to other elements in about the same pro- 
portion as found in the earth’s crust. This leads to the 
possibility of a common cosmic origin of the whole universe, 
and also to the probability that the laws of solidification 
and crystallisation are the same under terrestrial as well 
as stellar conditions. 

Beside the occurrence of vanadium in inorganic minerals, 
it definitely occurs in coals, asphalts, bitumens, and oils. 
This organic occurrence is of special importance inasmuch 
as it has been presumed that the presence of vanadium 
is not accidental, but essential. In the conversion of 
organic matter to these compounds, such as coal, vanadium 
is supposed to be the catalyzer. It also seems to have a 
similar definite function in plant life and in lower animal 
life where it is present in the blood of such animals. It 
acts here as an oxygen transporter, the haemoglobin 
containing vanadium instead of iron. 

An element of such importance in the economy of 
Nature was rather late in being utilised industrially. 
This undoubtedly was due to the meagre deposits of 
vanadium and to the difficulties of extraction of the 
element from such deposits. As knowledge of chemistry 
grew at the beginning of the nineteenth century, man, by 
the curiosity of his nature, started to analyse surrounding 
matter more carefully to ascertain its composition. Having 
done so, and knowing the nature of the elements, his 
next efforts were to produce useful compounds or products 
from these elements. His final step was then to utilise 
these new products industrially. The history of vanadium 
is an excellent example of this sequence. From 1801, 
the year of its discovery, to 1860 its chemistry was studied 
and established to a very large extent. The period from 
1860 to 1905 was that of pioneering in producing vanadium 
compounds with the view of experimenting in utilising 
them in the various arts. Since 1905 the results of many 
of these pioneering experiments have been industrially 
utilised, both in chemical technology and metallurgy, 
forming the basis of the present vanadium industry. 
The details of the various applications may be found in 
the existing literature and need not be cited here. 


VANADIUM AS CATALYST. 

The vanadium atom seems to have a peculiar position 
among the chemical elements and accounts for the great 
chemical activity of the element. Its compounds are 
legion as chemical literature reveals. Its great industrial 
merit as a catalyst and as an alloying element in metallurgy 
is undoubtedly dependent on its atom characteristics. 
The ease with which vanadium changes its valency and, 
consequently, the free atomic surface energy, must account 
for its excellence as a catalyst. In the group of metals, so- 
called iron group, in which the members are both excellent 
alloying agents and catalysts, vanadium is the only one 
that exists in a pentavalent state. Whether this has any 
particular significance is left as an open question. In 
the use of vanadium as a catalyst, it is always the oxide 
that is employed. However, the element itself may display 
very marked properties different from the vanadium 
oxides. For experimentation along this line it would 
probably be advisable to produce the metal not by 
reduction from the oxide, but by the splitting up of some 
v jum organo-metallic compound so as to be free 
from all possibilities of oxide contamination. The 
carbides of vanadium may also have possibilities as 
catalysers for high-temperature reactions. 


METALLURGICAL APPLICATIONS. 
The metallurgical application of vanadium has been 
well known and amply described in technical literature. 
The main recent advance, however, has been in under- 
standing and more correctly applying the alloying tech- 
nique. Vanadium has a strong affinity for oxygen, and, 
therefore, is capable of reducing the oxides of the ordinary 
metals. If such oxides are present, dissolved in the metal, 
the vanadium, prior to alloying, in part deoxidises. This 
action, however, is different from that of the common 
deoxidisers such as aluminium, silicon, titanium, &c. 
The author has termed this type of deoxidation “ molecular 
scavenging,” whereby the vanadium has gone to a small 
extent in combination with the oxygen present, and the 
balance has gone into solid solution into the constituents 
of the metal formed upon solidification. The part played 
by the amount combined with the oxygen is entirely 
different from that of the common deoxidisers. In the 
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case of the latter, the products of deoxidation separate 
out from the metal and, not being perfectly fluid, remain 
as inclusions in the solidified metal. As far as steel 
metallurgy is concerned, the lower oxide of vanadium 
produced by “‘ molecular scavenging ” does not separate 
out as a phase, but has the ability to stay in solid solution 
in the metal grain just as the alloyed metallic vanadium 
does. This has not only the advantage of avoiding 
inclusions, but the dissolved oxide affords nuclei of crystal- 
lisation, performing a “seeding” function which 
undoubtedly accounts for the fine grain structure of 
vanadium steels. This same factor of dissolved oxide 
influences the diffusion phenomena in the solid state, thus 
inhibiting grain growth and making heat-treating processes 
more controllable. 

The work of Mathewson, Spire, and Samans! on the 
Iron-Vanadium-Oxygen System indicates that the lower 
oxide of vanadium produced by “ scavenging ”’ can also 
combine with iron oxide to form a spinel with definite 
composition, with a different solubility in iron from that 
of the lower oxides of vanadium alone. Further work 
along the lines suggested from the results of these authors 
would be very desirable to enhance our knowledge of 
deoxidation and grain-growth phenomena . 

As a practical result of the above considerations, may 
be mentioned the recent development of steels with very 
small amounts of vanadium present. It has been found 
that very low percentages of vanadium in the magnitude 
of 0-05 to 0-08 per cent. are sufficient to impart grain 
size characteristics and consequent properties to com- 
mercial steels even in the presence of large amounts of 
other alloying elements, such as manganese or silicon. 
This idea has been particularly useful in casting practice 
where grain size characteristics are of paramount import- 
ance. Associated with grain-growth phenomena are the 
properties of air hardening and brittleness, which are 
commercially important from the standpoint of weld- 
ability, so prominently demanded to-day of all steels. 
These low vanadium-containing steels have excellent 
welding properties. From the same standpoint, such 
steels also produce physical properties in the normalised 
state equal to those produced by quenching, which would 
be necessary if this small amount of vanadium were not 
present. 

A further recent new use of vanadium in steel metallurgy 
is its application in “ nitriding” steels. The vanadium 
may function there as a catalyser to accelerate the forma- 
tion of the nitrides. Some development has also taken 
place in the use of vanadium carbide as the hard element 
in the newer forms of carbide cutting tools. The addition 
of vanadium has also been proposed in the manufacture 
of the 18-8 type of chromium-nickel “‘ stainless ” steels to 
prevent intergranular precipitation of carbides at higher 
temperatures. 

The binary system of vanadium and iron has been 
within recent years extensively investigated by several 
workers, and discussion of the diagram for the system, 
taking into consideration all this work, can be found in 
the 1933 edition of the ‘‘ National Metals Handbook,” 
published by the American Society for Steel Treating.” 


VaNnaDIuM METAL. 

Vanadium has been difficult of reduction to the metal 
in a pure state, and the older literature recites several 
processes, but their products were of a very low grade of 
purity. Marden and Rich,’ in 1927, obtained practically 
pure metal for the first time by reduction of vanadium 
pentoxide by metallic calcium in the presence of calcium 
chloride heated in a bomb to a temperature of 900 deg. 
to 950 deg. Cent. They ascertained the properties of the 
pure metal obtained by them and found them to be 
different from those reported by previous investigators. 

Our knowledge of the physical properties of vanadium 
derived from various workers and sources may be summed 
up in the following table :— 

Ductility.. 
Melting poin . 
Density at 20 ‘deg. Cent. 
Specific resistance at 20 deg. 


High (equal to that of tantalum) 
1700 deg. Cent. 


7) 


nt. .. 26 x 10-6 ohm per c.c. 

Specific heat at 0 deg. Cent... 0-1198 
Specific heat at 300 deg. Cent. 0-1271 
Specific heat at 900 deg. Cent. 0-1521 
Specific heat at 1300 deg. 

Cent. .. 0-1759 
Specific heat at 1600, deg. 

Cent. .. 0-1971 

(Note: The very high pert of specific heat reached at 


higher temperatures are most remarkable.) 


OTHER CHEMICAL USES. 


In the field of chemical technology there have been some 
sundry new applications besides the firmly established 
use of vanadium pentoxide as catalyst for the manufac- 
ture of sulphuric acid, and for production of some organic 
compounds, such as phthalic anhydride. As such may be 
mentioned, the use of ammonium-vanadate in the manu- 
facture of ink, of vanadium pentoxide in insecticides as 
an oxidising catalyst, and of vanadium pentoxide in the 
manufacture of glass to make it opaque to ultra-violet 
rays. The technological uses of vanadium have been 
exhaustively discussed in a paper by Jerome Alexander,‘ 
published in 1929, which also contains an excellent 
bibliography. 

CONCLUSION. 

The above represents the more recent advancement 
in our knowledge of the element vanadium, and 
undoubtedly, with the present research activity, we may 
expect further technological advancement. Vanadium 
metal as such may show very useful properties and may 
stimulate simpler and cheaper methods for the production 
of the pure metal such as electrolysis from a non-aqueous 
electrolyte. Alloys of vanadium with other rare metals 
such as thorium, tantalum, columbium, may have very 
remarkable properties. The application of catalysis to 
chemotherapy may open a wide field for vanadium 
compounds. 


“Am. Soc. Steel Treating, 20, 357-384 (1932). 
by Saklatwalla 


1 “ Trans.” 

* “ Constitution of Iron-vanadium Alloys,” 
and Strauss (1933). 

3 * Vanadium,” 
19, 786-788 (1927). 

4 “Vanadium and Some of its Industrial Applications,” by 
Jerome Alexander, J., Soc. Chem. Ind., 48, 871-878, 895-901 
(1929). 
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Crushing and Grinding.* 


By W. F. CAREY, M.Eng. 


INTRODUCTION. 


In a previous paper,f ‘“‘ A Study of Crushing Brittle 
Solids,”’ the mechanism of free crushing has been described, 
and it has been shown that most pulverisers have an energy 
efficiency of only about 1 per cent. 

The extent of the crushing surface which must be 
provided to secure free crushing is so great that many 
slow-speed machines crush deep beds of material. This 
process is a very wasteful one, as it is difficult to avoid 
forming aggregates of material. 

High-speed impact machines are able to maintain 
free crushing conditions, but the windage losses are rather 
high and, in addition, energy is wasted by ineffective 
collisions with particles. High-speed multi-stage rolls are 
a logical solution for clean breaking materials, and might 
be developed successfully if the wear on the bottom rolls 
could be overcome. 

The very low energy efficiency of existing machines 
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Fic. 1—Diagram for Successive Crushing. 
a’7, a’10, a’13, a’16 are products from crushing a4, a; and ag. 
In the above sizing diagram M= Mass of particles crushed, 
S82, &c.=Sieve dimensions. 


> 


certainly points to the scope for improvement, and it is 
hoped that the methods outlined in this paper may be of 
assistance in moving towards that goal. 

It is proposed to outline only briefly the manner in 
which homogeneous brittle substances fracture when 
crushed freely, since further particulars can be found in 
the paper already mentioned. 

If a single particle were crushed in the jaws of a vice 
it would shatter after a small reduction in the dimension 
of the particle along the line of action of the crushing 
stress. The largest particles could then be crushed again 
and added to the fragments from the original, which were 
below the required dimensions, and this could be repeated 
until the particle was broken into a number of smaller 
particles each under a predetermined size. 

The sieving diagram, which results from such a process, 
is illustrated in Fig. 1 and shows that :— 


1. Material breaks down with a constant fracture 
pattern which is independent of size, but this is an 
average law in which wide individual variations will be 
encountered. 

2. The theoretical work necessary to crush a powder 
from one mean radius to another is equal to the product 
of :— 

(a) A constant for the material ; 

(b) The weight of the material crushed ; 

(c) The logarithm of the total mean reduction 

_ Mean original size 
“Mean final size. 


To crush coal and anhydrite (CaSO,) through a 10:1 
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Fic. 2—Sieving Diagram for Overgrinding. 


reduction ratio involves an energy consumption of 0-05 
and 0-15 kWh per tonne respectively. With a }in. feed 
crushed to 200 mesh the mean reduction ratios amount to 
about 100: 1, and the work necessary is thus 0-1 kWh per 
tonne for coal and 0-3 kWh per tonne for anhydrite. 
Different methods of applying the load, for example, 
impact and shear, &c., make little difference to these 
results. 

Values shown in Table I of a similar order have been 
obtained for other brittle materials, and indicate that 





* Institution of Chemical Engineers, October 5th, 1934. 


{ W. F. Carey and C. H. Bosanquet. ‘‘ Transactions ” 
Society of Glass Technology, 1933, Vol. 17, page 384. 
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industrial crushing requires about 100 times as much 
energy as that which is theoretically necessary. 

If the process of crushing becomes directed to the finer 
particles, instead of the larger, over-grinding will occur, 
and the particle size distribution curve can slope upwards 
instead of downwards, as indicated in Fig. 2. 

To crush only the largest particles is the method which 
will lead to the minimum expenditure of power, since in 
other methods of crushing there is over-grinding and 
greater consumption of power. 

It has been claimed that over-grinding accounts for the 
enormous difference between the 30 kWh per tonne 
required in practice and the 0-3 kWh per tonne required 
by a theoretically perfect pulveriser. That the majority 
of the responsibility does not rest upon over-grinding can 
be demonstrated by calculating the work necessary to 
reduce 1 tonne of material from a mean size of a fin. to 
molecular size. Here the reduction ratio 


25,400 u 
4 
10~* x 
and the work done becomes 
(Constant for material) -X- log 10’= 7 -X- (Constant 
for material). 
Now the paper referred to gives the following constants : 
TaBLE I.—Crushing Constants for Various Materials. 
kWh/T. for 


= 6300 x 104= 0-63 x 107 


Material. R R=10. 
Granite : 0-258 
Felspar 0-354 
Black oxide 0-0185 
Flint 0-138 
Limespar a 0-144 
Calcined bones .. 0-0076 
Cement clinker . . 0-108 


Mond nickel matte (Cu and Ni i sulphide)- 


Bessemer 0-489 

Smelt 0-680 
Carbide 0-280 
Coal ar 0-05 
Anhydrite .. 0-15 


The constant averages about 0-25 and never rises above 
0-7, so that the work required to grind all the material to 
molecular size under free crushing conditions becomes 
1-75 kWh per tonne on the average, rising to 4-9 kWh 
per tonne as a maximum, whereas that actually used 
amounts to 15 kWh per tonne. 

There is no very satisfactory method of obtaining 
analyses of size of the particles below 50 y, but from 
microscopic examination it can be stated definitely that 
the amount of superfines under 10 uw rarely exceeds 20 per 
cent. of the total, and the amount less than 1 y» is probably 
very small indeed. Consequently, under free crushing 
conditions over-grinding is not likely to account for more 
than 0-4-1-0 kWh per tonne. 

The above argument rests upon an extrapolation of the 
theory of constant fracture pattern down to dimensions 
smaller than those actually examined. In the absence of 
satisfactory means of grading such particles, the reasoning 
is not as conclusive as might be desired, but provided that 
the material is reasonably homogeneous, there is sufficient 
evidence to justify the conclusion that, under free crushing 
conditions, the over-grinding encountered in practice 
should absorb only a very small fraction of the total power 
used. This conclusion is important, because it follows 
that the excessive consumption of power in practice must 
arise in the transmission of energy between the driving 
shaft of the mill and the application of force to the particles 
which are being crushed. 

Over-grinding will, of course, always increase power 
consumption, and considerable improvements will result 
from its elimination. On the other hand, the losses 
incurred in the transmission of energy are far greater than 
those to be ascribed to over-grinding. 


DESIGN OF MACHINES FOR FREE CRUSHING. 


In considering the fundamental conditions to be com- 
plied with in free crushing, the large area to be covered 
by the crushing surfaces is very striking. Thus, a ton of 
material of unity density when divided into slices 200- 
mesh thick (63-5 mu) will have an area of 170,000 square 
feet. In other words, to ensure free crushing the area of 
the crushing surface presented for every 1 ton per hour of 
material must exceed 4000 square feet per minute. 

Either a high-speed machine or a very large one is 
necessary to fulfil the condition of free crushing, so that 
many machines are designed to crush deep beds of material. 


Beps oF PowpeEr. 


It is now proposed to examine the behaviour of powder 
in machines which avoid the large surfaces necessary for 
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free crushing by crushing beds of powder more than one 
particle deep, as illustrated diagrammatically in Fig. 3. 
When a bed of particles is crushed in a vice the energy 
actually expended in crushing will be the same as under 
free crushing conditions, but it will have to be trans- 
mitted from particle to particle through the bed. The 
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resulting internal frictional forces in the bed will demand a 
much higher energy expenditure by the jaw than that 
actually transmitted to the particle. 

Experiments carried out with coal have shown that the 
work performed in crushing varies with the crushing ratio 
in the manner shown in Fig. 4. With larger reduction 
ratios the whole mass becomes compressed into a hard 
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Q= ” 
aggregated flake which will indent the toughest steel ; the 
formation of such aggregates leads to very inefficient 
crushing and power consumptions per tonne of material 
as great as those observed in actual mills. 

The lower portion of the curve—Fig. 4—shows that 
the work done is independent of the thickness of the bed, 
but varies with the reduction ratio to which the powder 
is subjected. 

The formation of an aggregate occurs in a somewhat 
irregular fashion, but invariably results in a high con- 
sumption of energy for any given amount of crushing. 


EXISTING CRUSHING MACHINES. 


The designer of a pulveriser therefore has either to 
provide very large crushing surfaces or to crush deep beds 
of powder. The former process leads to engineering diffi- 
culties, and the latter to high power consumptions unless 
special precautions are adopted. It is now of interest to 
examine briefly the performance of the principal types of 
industrial machines, so that the reasons for their high 
consumption of power may be evaluated in the light of the 
preceding theoretical consideration. 

(a) Ball Mills.—Most ball mills are designed so as to 
lift the balls bodily and to allow them to fall on a bed 
as in: 

(1) In which the balis are lifted bodily about 6ft., 
carrying material in the interstitial voids, and the whole 
fall together so that the material is crushed in beds 
whose depth averages about half the radius of the ball ; 

(2) When the mill is run slower or with a larger ball 
charge, the balls and material tumble together. 


With the dropping balls analysis of the working results 
from various mills shows fairly clearly that about 50 per 





TUMBLING BALLS. 


DROPPING BALLS. 
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Fic. 5—Movement of Balls in Mills. 


cent. or more of the energy supplied to the mill shaft must 
be expended in lifting the balls, so that the main wastage 
of power appears to lie in forming small aggregates by 
dropping balls from a considerable height on to loose beds 
of material. Thus, it is not surprising that the power con- 
sumption of these mills should be as high as 15 kWh per 
tonne crushed through a reduction ratio of 10: 1, when it 
is considered that the conditions of crushing the powder in 
this case are almost precisely similar to those of the experi- 
ments upon crushing aggregates of which the power con- 
sumptions were given in Fig. 4. 

If the balls tumble as in (2) the observed power con- 
sumption appears to alter little, so that it may be pre- 
sumed that the process of crushing and the reason for the 
high power consumption are the same as in (1). 

(6) Ring Roll Machines.—The machines considered are 
such machines as the Raymond, Sturtevant, or Lopulco, 
in which the material is crushed between small rollers, 


which run round a bull ring. In these machines it is diffi- 
cult to arrange for much more than 500 square feet per 
minute of swept crushing area per tonne per material fed. 
For this reason, and on account of the difficulty in design- 
ing crushing surfaces which will register accurately with 
each other, it appears inevitable that the crushing con- 
ditions are such that deep beds of material lie between 
the crushing surfaces. The writer understands that power 
consumptions as low as 3 kWh per tonne for a reduction 
ratio of 10 have been obtained on such machines, but two 
or three times this power consumption is certainly a more 
usual figure for this type of mill. 

(c) Impact Mills.—The type of mill considered under 
the heading are high-s mills, such as the Atritor, 
Clarke-Chapman Resolutor, Miracle Mill, &c. In these the 
material is in general pulverised by being struck in mid- 
air by beater arms moving at 100—200ft. per second. 

Free crushing conditions certainly obtain in these mills 
and the power consumptions appear to be about 8 kWh 
per tonne for a reduction ratio of 10:1. About half this 
power is expended in air friction, leaving 4 kWh per tonne 
as work done on the coal. 

The probable explanation of this high consumption is 
that a very large proportion of the collisions between the 
beater arms and the suspended particles fail to shatter 
the particle. It is certainly an experimental fact that 
very little crushing results from an airborne stream of 
particles which impinges at 100ft. per second upon an 
obstacle. This process is, of course, essentially the same 
as the high-speed mill, in which the particle is stationary 
and the obstacle moves ; in fact, the obstacle becomes the 
beater arms. 

(d) Multi-stage Roll Crusher.—The principle of free 
crushing without over-grinding is most closely imitated 
in the multi-stage roll crusher, in which each pair of rolls 
is set closer and runs faster than its predecessor, so that 
each particle can be crushed individually without inter- 
ference from its neighbours. The machine is illustrated 


a 
a rane 


_____ Negligible Amount of 


Oversize 










Gap Containing not more ©@ 


than3-4%H0  e@% Sieve to Retain Particles 
- ea%e over 12,700 p ( % in.) 
ea%e? 
*, 4; 
-——~ 46, @ be 


Top Stage 
25 R.P.M= 3-16 ft/sec. 
Gap 2000p ( jin.) 


229 R.P.M= 10 ft./sec. 
Gap 635 p (4; in.) 


* 1675p (;* in.) Sieve Enclosed 
in Crusher 


1% Oversize Particles 
ejected 


+ Third Stage 
725 R.P.M.=316 ft.Jsec, 
Gap 200 p (zy5 in.) 


Fourth Stage 
2290 R.P.M.= 100 ft./sec. 
Cap 63°5 p (, ‘ae in.) 


Crushed Product é 
63-5 p( in.} ———> : 


400 


Coal Delivery 4  -.x% 


“The Enoweer” 


& 


Fic. 6—Diagrammatic Arrangement of 4 tons /hr. Rolls Crusher, 


diagrammatically in Fig. 6, and it will be seen that the 
last rolls have a peripheral speed of 100ft. per second. 
Calculation shows that the conditions of crushing in 
such high-speed rolls can be imitated closely in a testing 
machine by crushing slowly between horizontal plates. 
This method of study has shown experimentally that if a 
particle of coal is crushed in a single operation to much 
less than one-third of its original dimension, the fragments 
become pressed together into a hard aggregated flake, 
which requires enormous stresses for further reductions in 
size. 

The production of such a flake in the earlier stages of a 
roll crusher will thus cause very high local stresses in the 
later stages. This is particularly important in the last 
stage, in which flattening the whole of the coal fed into a 
thin strip would give an area sufficient to cover the bottom 
rolls 50,000 times per hour. 

Therefore, to protect the last stage against wear, which 
results from flat particles causing flaking in the earlier 
stages, low reduction ratios are employed at each stage, 
and the flakes are sieved out from the product at entry to 
the mill and after the first two stages. 

It will be found that such a system of crushing will be 
applicable to brittle clean breaking materials such as coal. 
Anhydrite (CaSO,), for instance, forms aggregates with as 
small a reduction ratio as 2:1, so that the number of 
stages necessary to avoid aggregation would be very great. 
The writer is aware of no roll crushers which are used 


brittle materials to reduce power consumption, whilst 
avoiding wear on the rolls. 
CONCLUSION. 
At the moment it is difficult to see how the existing mill 
types can be considerably improved, because :— 

(a) Ball mills and ring rolls will always tend to form 
aggregates ; 

(6) Impact machines will either suffer excessive 
windage losses, due to air friction and movement, or 
else fail to fracture a large proportion of the particles 
which are hit. 


On the other hand, the way of development of a high- 
speed roll crusher seems moderately clear, although it is 
by no means certain that this is the best or the only means 
of securing the very considerable reduction in ener; 
usage consumption which might be hoped for from the 
figures given in Table I. 








South Africah Engineering Notes. 
(By our South African Correspondent.) 
Progress of Electricity in the Union. 


THE consumption of electricity for all purposes 
in South Africa was nearly twice as great in 1933 as in 
1927. This fact is stated in the eleventh annual report 
of the Electricity Supply Commission. Total electricity 
sales in 1927 were approximately 550 millions of units. 
In 1933 the highest peak on record was reached at nearly 
1000 millions of units. There was an increase in the total 
sales of electricity and a decrease in the price per unit. 
The whole of the capital of the Commission has now been 
publicly subscribed, the loan from Government having 
been repaid, a loan of £6,750,000 offered for public sub- 
scription on March 26th, 1934, being over-subscribed 
within forty-eight hours. This not only repaid the Govern- 
ment loan, but provided for various extensions to the 
plant and equipment at the Witbank, Cape Town, Durban, 
and Natal Central undertakings. In March, 1934, the 
Commission was authorised to establish a generating 
station in the Vereeniging district of the Transvaal, and 
an undertaking for the supply of electricity on the Wit- 
watersrand and in the adjoining areas. Further capital 
will be required to finance these undertakings, and for 
the expansion which it is anticipated will take place as 
a result of the various avenues being explored by the 
Commission to encourage and develop the use of electricity. 
The statistics of the operations of the Commission’s 
undertakings during 1933 show the following :—-Total 
capital expenditure at December 3lst, £8,637,891 ; 
total revenue, £1,165,782 ; total production costs, includ- 
ing capital charges, reserve fund contributions, &c., 
£1,171,022; total capacity of main generating sets, 
259,350 kilowatts; total electricity sales, 974,128,244 
units; average cost per unit sold, 0-289d.; total coal 
consumption, 859,691 tons; number of consumers, 
2676 (2236 in 1932); approximate total area of supply, 
11,000 square miles. The report points out that the Com- 
mission is required to carry on its undertakings as far as 
is practicable neither at a profit, nor at a loss. Generally, 
the position of all the undertakings for 1934 shows an 
improvement compared with the previous year. 


Granet Report on Union Railways. 


The report of the Granet Commission, which 
recently inquired into the working of the South African 
Railways and Harbours, has now been issued. Among 
its more important recommendations are: No change 
in tariffs, but, in the event of the Administration receiving 
financial relief in respect of interest charges, the tariff 
policy as regards higher rated goods should be recon- 
sidered ; no change in the rates on agricultural produce ; 
employment of European labourers if the number is kept 
within reasonable bounds, and is not uneconomical. 
Apart from the possible extension of the existing electrifica- 
tion schemes, the density of traffic is considered insufficient 
to justify further large schemes of main line electrification. 
The Commission recommends that the closing of East 
London as an _ independent mechanical workshop 
should be considered as a measure of economy, also the 
rebuilding of the Pretoria workshop. Apart from the 
possible extension of the existing electrification schemes, 
the density of traffic is considered insufficient to justify 
further large schemes of main line electrification. The 
report states that the interior of the country, in which are 
situated many of the most important industrial centres, 
forms a high table land, the rise from the coast being 
in some places very rapid and even mountainous, necessi- 
tating heavy railway gradients and many expedients for 
modifying the effect of broken country on railway opera- 
tion. This is a great handicap and results in slower moving 
trains, prolonged journeys, and longer train running times, 
accompanied by relatively high operating cost. The 
large number of different types of locomotive is referred 
to and the opinion expressed that twenty to twenty-five 
classes of locomotives should adequately meet all the 
requirements of the South African Railways, and the 
standard classes should have standard or interchangeable 
parts as far as practicable. The report recommends that 
the ‘“‘ dead ’ harbours, Port Shepstone and Kowie, should 
have the capital accounts against them liquidated by 
regular annual credits from revenue. The Rates Equalisa- 
tion Fund, which has become exhausted, should be 
replenished by regular annual contributions until it 
reaches a total of £2,000,000. The report finds that the 
road services do not earn sufficient to cover working 
expenditure, but as feeders to the railway and by assisting 
in opening up new areas and stimulating agricultural 
development, their operation has been justified. The 
burden of the non-paying branch lines, not built at the 
initiative of the Railway Administration, amounting to 
£14,019,782, is an undue one. Considering system 
organisation, the report states that the Commission 
considers the existing one best suited to the circumstances 
and conditions affecting the railways in South Africa, 
and does not recommend any change in the main structure. 
The work of the Railway Administration’ generally is 
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and the management deserve the greatest praise for the 
effective way they dealt with the very difficult situation 
created by the depression, and a tribute is paid to the 
staff for the manner in which it accepted the heavy 
sacrifices imposed upon it by measures. of economy. 
The Commission suggests that officers of the Administra- 
tion should be sent overseas from time to time to study 
railway methods in other countries. 


New Rolling Stock for South African Railways. 


A large increase in rolling stock on the South 
African Railways has become necessary, and it has been 
decided to spend £1,434,832 under this head during the 
present financial year. Of this sum £443,500 will go 
towards the purchase of new locomotives, £267,415 for new 
coaches, £666,764 for new goods wagons, and £57,153 for 
additions and improvements to existing stock. At present 
the Railway Administration has in service 2100 steam 
locomotives and 95 electric locomotives. In addition to 
50 new steam locomotives of the “19C” Class, 20 of 
the ““15C H” type, and a repeat order to Germany for 
six 168-ton six-axled express locomotives, tenders have been 
called for 20 Class “‘ 15 C A,” nine Class ‘16 D A,”’ and four 
narrow-gauge locomotives. The Railway Administration 
is turning its attention to the assembling of locomotives 
within the Union. An experimental engine of the 2-10-2 
' type is being built. The engine will have a tractive force 
of 33,000 lb., and will be made up principally from 
standard parts of other engines, the intention being to 
provide a boiler from another locomotive and replace and 
fit the latter with a boiler which is being built in South 
Africa. The wheels will be selected from those of existing 
Class ‘‘ 8’ engines, and the axle-boxes and springs will 
also be standard with that class, so that the spare parts 
required for the new type will be exactly similar to those 
of other engines. Rapid improvements are also being 
carried out in respect of passenger and goods rolling 
stock in anticipation of the heavy demands that will 
be made on the railways for maize and other traffic before 
the end of the year. At present 3853 coaches and 40,219 
goods vehicles are in service, but it is planned to augment 
these figures very considerably. About 230 coaches, 
including 104 main line saloons, are at:+present under 
construction in railway workshops throughout the 
country, while tenders have been invited for twenty 
first-class and thirty second-class main line saloons. 
A similar position occurs in respect of goods vehicles. 
The number now under construction or authorised 
to be built is 2562, and all haste is being made to 
place them on the rails. The order for the 50 locomotives 
has been previously advised in these notes. That for the 
20 “15CH” type has been placed with the firm of 
Robert Stephenson and Co., Ltd., Darlington, the value 
being £150,000. The German firm of Henschel and Son 
have been given the repeat order for the six 168-ton 
express locomotives. It is probable that further orders will 
be placed this year for locomotives, certainly for rails for 
the permanent way. These latter, however, will be rolled 
at the Pretoria Iron and Steel Works, which will, in future, 
be able to supply ail the Union’s requirements in steel 
rails, sleepers, &c., which amount to a total of about 
70,000 tons per annum, so that British manufacturers will 
sustain a considerable loss of orders from South Africa. 


East London Harbour Improvement. 


The System Manager of Railways and Harbours 
has recently announced that East London’s turning basin 
will not be completed in time for the official opening on 
December 15th, as had been arranged. The reason given 
for the delay is the fact that precooling facilities on the 
new wharf have been added to the original scheme, and 
will not be completed in time, and that there have been 
unexpected floodings and falls of rock during the construc- 
tion of the basin. From another source, however, it is 
learned that there is another and more important reason 
for the delay. It is that there is every likelihood of a 
big extension of the whole scheme. The present plan is 
for a turning basin 1000ft. square. Of the main wharf 
on the east bank of the river almost 1000ft. have been 
constructed. Some time ago representations were made 
to the Government in favour of extending this wharf 
another 500ft. at the seaward end, to give sufficient room 
for two of the largest vessels in the South African trade 
to be berthed at the same time. It is understood that the 
plan was favourably reported upon by the Union harbour 
experts, and that it now only awaits the seal of approval 
from the visiting Harbour Commission before being put 
into execution. 


New Gold Companies. 


A great number of gold mining companies 
are being launched on the Witwatersrand goldfield, and 
many more or less famous areas, such as the Klerksdorp, 
Barberton, Lydenburg, and Vryheid districts, and, with 
the large quantities of idle money in the various Union 
banks, the promotion of such enterprises is likely to con- 
tinue briskly for some time to come. During the past 
eighteen months 201 new gold mining companies have been 
floated with an authorised capital totalling £16,870,940. 
At the present time new companies are being floated at 
the rate of twenty a month on the average. No doubt, 
a considerable percentage of these ventures will come to 
naught, but a number will certainly survive and be 
successful, while others will perform invaluable: pioneer 
and exploratory work. Of the £7,309,512 paid at the 
end of July as the half-yearly dividends of the gold mines, 
at least half was paid to shareholders in South Africa, 
and much of that large amount will certainly be reinvested 
in South African gold mines. 


New Machines for the Union Air Force. 


The Minister of Defence, questioned about the 
establishment of a factory at Roberts Heights for the manu- 
facture of aeroplanes, motor car, and lorry engines, stated 
that it was still a matter of negotiation between the High 
Commissioner in London, various interested parties in 
England, and the British Air Ministry. He is hopeful 
that a satisfactory arrangement will be reached. The 
Minister also disclosed the full programme of aeroplane 





construction at Roberts Heights. The Government, he 
said, was building or intended building twenty-eight 
Wapitis, thirty-eight Hawker ‘‘ Harts’’ or machines of 
@ similar type, seven Hawker “ Furies,” and was acquiring 
two autogyros. I understand that there has also been 
placed or is about to be placed an order in London for a 
fleet of seven super ‘“ Furies’ single-seater fighting 
machines. The machines, which are the most modern in 
their class, have a speed of 250 miles per hour, and can 
climb 20,000ft. in three minutes. The autogyros will be 
used for observations and communication between 
marching columns, &c. 


Aerial Surveying of Mine Area. 


The Aircraft Operating Company of Africa, Ltd., 
has been granted a contract by the East Witwatersrand 
Gold Mining Areas, Ltd., for the aerial geological survey 
of the greater part of its holdings around Greylingstad, 
comprising about 130 square miles. The contract pro- 
vides for (a) overlapping vertical, stereoscopic aerial 
photographs at 1/10,000 (6in. to one mile). These can be 
studied over and over again as new points arise. (b) Maps 
at 1/10,000, on which will be marked the results of the 
ecological-geological studies by the Aircraft Operating 
Company’s experts. (c) Printed topographical maps at 
2in. to 1 mile of the area. An initial contract for a small 
area of part of one farm surveyed for the East Witwaters- 
rand Company gave complete satisfaction, and led to this 
extended contract. 


Running Omnibuses on Gas. 


Gas may replace petrol and crude oil in Johannes- 
burg’s omnibuses as the result of experiments being con- 
ducted by the city engineer, Dr. H. E. Hamblin. He 
fitted a lorry with six containers filled with gas con- 
centrated at 3000 Ib. per square inch pressure, and these 
drove the lorry for three days without being refilled. The 
gas gave a greater speed than petrol and less wear and 
tear and carbonisation than crude oil. If the municipal 
gasworks supply omnibuses with gas at Is. 6d. per 1000 
cubic feet, the cost of which is ls., then the change-over 
to gas will be an economic proposition, and pave the way 
for supplying containers of gas to individual householders 
off the track of gas mains for cooking and lighting. 


Large Air-cooling Plant. 


The problem of mine air cooling on the Witwaters- 
rand has become a vital and urgent one, and while details 
have been published of a new and original method of 
cooling air proposed by Mr. 8. T. Ewing and Mr. A. L. 
Egan, in which they advocate the use of devaporised com- 
pressed air, the Robinson Deep management, on the other 
hand, is tackling the problem by the installation of a giant 
refrigerating plant. The life of gold mining on the 
Witwatersrand depends on the efficacy of the engineering 
and scientific means evolved to counteract the conditions of 
temperature and humidity which are constantly becoming 
more pressing with increased depths and greater horizontal 
distances from shafts. However much may be the differ- 
ences in the proposals put forward, all are agreed in regard 
to the importance of the matter. The Robinson Deep 
installation in some respects will be the world’s largest 
air-conditioning and cooling plant. The plant is designed 
to reduce the entire volume of over 400,000 cubic feet of 
air per minute entering the Turf Shaft of the Robinson 
Deep to a condition only slightly above freezing. When 
operating at full capacity, the cooling effect of the plant will 
be the equivalent of sending 2000 tons of ice daily under- 
ground. This cold, dry air will be poured into the mine 
day and night almost continuously throughout the year, 
absorbing heat and moisture as it courses through the 
workings. . The Robinson Deep is now the deepest mine 
in the world, having reached 8500ft. below the surface, 
equivalent to 2800ft. below sea level. Studies made at the 
mine have shown that the stopes in the extreme depths of 
the mine are now about 3 deg. cooler during winter than at 
the height of summer. The prime object of the proposed 
system is not only to maintain this lower temperature all 
the year round, but to increase this difference through 
the cumulative effect of day and night, all-season cooling. 
It is calculated that the most active workings of the 
mine, which are in the region of 7500ft., will be set back 
by the air-conditioning system to the temperature con- 
ditions formerly prevailing at about 6000ft. In other 
words, the mine—in respect of temperatures—should be 
relatively 1500ft. shallower. This installation marks an 
epoch in Rand mining. Notable advances in mine ventila- 
tion have been made continuously on the Rand, which 
have enabled depths to be reached which were thought 
impossible some years ago. There is, however, a definite 
limit to the service that can be performed by air circula- 
tion without artificial means of reducing the tempera- 
ture. With the Robinson Deep plant, the air entering the 
Turf Shaft will be drawn through the air-conditioning 
chamber. Here in contact with dense sprays of cold brine, 
the air temperature will be reduced to approximately 
35 deg. at all seasons. In addition, this temperature 
reduction will cause the condensation of excess humidity 
carried by the entering air. On an extreme summer day 
during the rainy season the extraction of moisture from 
the air is expected to amount to some 1200 gallons per 
hour. Refrigeration units of the Carrier centrifugal 
compression t; will be employed to cool the brine, 
which is pumped to the sprays in the air-conditioning 
chamber. The refrigerating medium to be used is known 
commercially as carrene. Chemically, it is trichloromono- 
fluoromethane. This is a colourless non-inflammable 
liquid which can be handled in open containers with great 
safety. Under conditions of vacuum produced by a 
centrifugal compressor, this liquid is caused to boil at low 
temperatures, in the process of which it absorbs heat from 
the brine, which is pumped through tubes in the refrigera- 
tion unit. The cycle is continuous, the brine absorbing 
heat from the air passing through the spray chamber, 
whence it passes to the refrigeration unit, where it releases 
heat to the refrigerant. The initial cost of the whole in- 
stallation, which certainly marks an epoch in Rand mining, 
is estimated to be nearly £100,000, and the ing cost 
of the cooling plant is expected to be about £1500 a 
month, which, it is estimated, will be more than balanced 





by the saving due to improved underground labour 
efficiency. In the event of the underground working at 
the Robinson Deep being advanced to greater depths than 
contemplated to-day, secondary or * booster” cooling 
plants of this type can be installed underground, as it is 
suitable for this purpose, owing to its compactness and 
to the complete safety of the refrigerant used therein. 








SHIPBUILDING IN SCANDINAVIA. 





A MATTER of considerable international interest has just 
arisen in Sweden in connection with the shipbuilding 
industry and the question of the grant of Government 
subsidies to assist in obtaining foreign orders for new con- 
struction. It ap that one of the shipbuilding com. 
panies (Kochum’s Mek. Verkstad) has been in negotiation 
with a Norwegian shipowner for some time past in regard 
to the building of a large new motor ship, but agreement 
as to the contract price could not be reached. The quota- 
tion was twice reduced by the shipbuilding company, and 
brought to a level which, according to the eatotlesions, 
was below the cost of construction. Then a further 
reduction was made, and the new price af about 
1,688,000 kr. (say, £87,000) appears to have been accept- 
able to the shipowning firm. But the Swedish company 
was indisposed to accept the order entirely on its own 
account, as it would have resulted in a loss of 240,000 kr. 
(about £12,300). As a consequence, the company applied 
to the Swedish Government for the grant of a subsidy of 
100,000 kr. (£5160) to secure the order which would pro- 
vide employment for 110,000 working days, while the 
company offered to bear the estimated loss difference of 
140,000 kr. (£7140). 

The question was referred to the Swedish Board of Trade, 
which at once proceeded to ask the Shipbuilders’ Asso- 
ciation to express an opinion on the application. The 
Association has replied that the question of a subsidy 
concerns a matter of which it is at present impossible to 
foresee the consequences. The proposal seemed to imply 
a reasonable way of affording employment for Swedish 
workmen, but from statements made in Norway and 
Denmark, as well as the views which had been placed 
before the Association privately by foreign shipowners, 
the Association saw an obvious risk that the suggested 
subsidy would tend to arouse competition, not between 
private undertakings, but between the Governments of 
different countries. The Association added that as the 
question concerned one of its members, it could not make 
any further observations on the subject. 

The final result is recorded in the September 24th issue 
of Goteborgs Handels och Sjofartstidning, which states that 
the Swedish Board of Trade has recommended the Govern- 
ment not to take any steps in the matter of the applica- 
tion for a subsidy. Quoting the above-mentioned views 
of the Shipbuilders’ Association, the Swedish Board of 
Trade states that an approval of the request might lead 
to corresponding measures elsewhere, which might influence 
free competition and render difficult the situation of the 
Swedish shipbuilding industry in the future. As to the 
question of a direct State subsidy to the shipping industry 
—in this case to a shipping company in another country— 
the Board recalls the fact that repeated protests have 
recently been raised in official circles in Sweden against 
such subsidies. . 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Joun M. HENDERSON AND Co., Ltd., King’s Works, Aberdeen, 
have received from Balfour, Beatty and Co., Ltd., London, an 
order for four special luffing aerial cableways, for use in the 
construction of the barrage across the Tigris at Kut, in Iraq. 
Each cableway will have a span of 2400ft. and handle a load of 
5 tons. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. W. E. Buizarp, B.Sc., M. Inst. C.E., M. Cons. E., M. Inst. 
W.E., M.R. San. I., has been nominated as President of the 
Institution of Sanitary Engineers for 1935. 


Witp-BarFieELp Exectrric Furnaces, Ltd., inform us that, 
owing to the change-over from manual to automatic operation 
at the North Teleph hange, on and after Monday, 
October 15th, 1934, their telephone numbers will be North 3082 
and 3083. 


Mr. Witi1am Roacu, who, for the past forty-seven years, 
has been manager of the Gloucester branch of R. A. Lister and 
Co., Ltd., of Dursley, has retired. On the occasion of his retire- 
ment he was presented by the firm with a clock. Mr. Roach 
worked under three generations of the Lister family. His first 
‘* chief ’’ was the late Sir Ashton Lister, the founder of the firm. 











Consuutinc Eneuxerrs.—The Association of Consulting 
Engineers has just issued ‘‘ Notes upon the Professional Duties 
of Consulting Engineers, their Relationship with their Clients, 
and General Information as to Fees.” It is to be hoped that the 
Clerks of all municipal bodies will make themselves acquainted 
with these notes. “ The procedure which is sometimes adopted 
to obtain the services of a consulting engineer,” we read, 
‘* makes it evident that.there is a real necessity for an explana- 
tion not only as to how a client may get into touch with the 
right man, but also as to the engineer’s duties and remunera- 
tion.”” Members of the Association, as our readers know well, 
may not advertise directly nor indirectly, neither may they 
answer any advertisements for a consulting engineer nor solicit 
professional work, either directly or indirectly. The Notes 
point out that, in consequence, local authorities which insert 
advertisements for consulting engineers will ‘‘of necessity 
receive replies only from those engineers who are either not 
qualified or are prepared to act unprofessionally in order to 
obtain work.” 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The British and Continental Steel Situation. 


There has been much talk lately of the British 
steel industry shortly joining the Continental Steel 
Cartel, but so far it has had little foundation. Such a 
move could only be made through the British Iron and 
Steel Federation, and as yet this body has not become 
involved in any negotiations, although unofficial dis- 
cussions have taken place between British and Continental 
steel makers. The policy of the British, however, is to 
retain the initiative and to let definite proposals as regards 
terms come from the Cartel. The prestige of the Cartel, 
however, seems to be declining on the Continent; at 
the recent meetings the usual squabble over national 
quotas at one time took on a serious complexion. The 
increasing difficulty which nearly all the Continental steel 
industries find in obtaining a satisfactory outlet for their 
production in their home markets has resulted in demands 
for increased export quotas by most of the members. The 
discussions were given an unexpected turn by the Germans 
putting forward the proposal that export quotas should be 
based upon the population of the producing countries. 
This was an entirely new principle, as export quotas have 
always been arranged according to the productive capacity 
of a country’s industry and the need of some countries 
for a greater proportion of export trade owing to the com- 
paratively small outlet provided by their home markets. 
In Belgium and Luxemburg, for instance, the export trade 
normally takes about 80 per cent. of the production, the 
remaining 20 per cent. sufficing for the needs of the 
domestic market. The German steel makers did not get 
what they wanted, but the proposal seems to have had a 
disturbing effect upon the Continental steel makers, some 
of whom doubt the permanence of the present Cartel 
arrangements. In particular the Belgian and Luxemburg 
industries are dismayed at the implications contained in 
the German proposal. In the meantime the British steel 
makers are pressing for an increase in the present duty 
from 334 per cent. to 50 per cent., whilst the Government 
is taking up the attitude that they must first make further 
progress in reorganisation. It would be an ironical 
sequence of events if by the time the British reorganisation 
had reached a stage satisfactory to the Government the 
Continental Cartel in its present form had collapsed. 


The Pig Iron Market. 


Whilst no fresh features have developed in the 
pig iron market, conditions are satisfactory, since deliveries 
against specifications are coming in with regularity, and 
are reaching a heavy weekly tonnage. On the North- 
East Coast the recent shipments to Scotland are larger 
than at any time this year, and have amounted to over 
2000 tons per week. The four furnaces producing Cleve- 
land iron are barely sufficient to meet the requirements 
of the market, and it is anticipated that stocks will have 
to be drawn upon before the end of the year. Buying by 
local users and Scottish consumers has been rather less 
active this week, but the business transacted has reached 
a considerable total. Little is heard of export dealings, 
but whilst the home demand remains so strong, Cleveland 
makers are not likely to press for orders which they have 
to accept at very low prices in competition with Continental 
makers. The Midland market is showing more activity 
after a quiet spell. Business, however, has been princi- 
pally confined to small parcels, and several consumers 
whose contracts have run out have not yet renewed them. 
It is difficult to see why they should adopt this attitude, 
since there seems little likelihood of a revision of prices 
in a downward direction, and the prospects of the con- 
suming trades generally are favourable. Considerable 
interest is taken in the Midlands in the restarting of the 
two blast-furnaces which have been built by the Stanton 
Ironworks Company at Wellingborough. The first furnace 
will be put into operation, according to present arrange- 
ments, on December 3rd, and the other at a later date. 
Steady conditions rule in the Scottish pig iron market, 
and production is maintained at a satisfactory rate. 
The demand for foundry iron from the light castings trade 
is kept at recent levels. Heavy deliveries of basic and 
hematite are being made to the steel works, but little 
fresh business has been transacted in these descriptions, 
as most of the consumers are well covered for the time 
being. The hematite market has been rather quieter of 
late, but the majority of users have bought well forward. 
Deliveries against contracts are satisfactory, and recently 
export business has shown signs of expanding. 


Scotland and the North. 


Although the scarcity of new shipbuilding con- 
tracts is causing some anxiety to the Scottish steel makers, 
the position until the end of the year seems fairly secure. 
There has been no diminution in the production of ship- 
building steel, large tonnages of which are being taken up 
by the shipbuilders against contracts placed some time 
ago. New business, however, is principally from the heavy 
marine engineers and the constructional industry. Orders 
from these consumers, although they may not have been 
of individual importance, have reached a substantial 
tonnage. It is anticipated that new shipbuilding con- 
tracts will be given out towards the end of the year, and 
the steel industry therefore should enter 1935 in a 
comfortable position. The Admiralty has asked for tenders 
for destroyers and other small craft, which should help to 
improve the outlook for the industry in Scotland. The 
Scottish sheet rollers are kept busy principally on home 
account, and have participated in the Japanese orders 
which were given out last week, so that this branch of 
the trade is in a better position than for some time past. 
More orders have reached the re-rolling works lately, but 
not sufficient to enable the mills to work full time. 
Busy conditions have developed in the Lancashire steel 
market, and the improvement appears to have reached 
nearly all branches. Business from the constructional 
engineers, which has been upon a good scale for some time, 


has kept most of the works well employed. In this part 
of the country the re-rollers are well occupied, and there 
is an active demand for small bars and sections. Some 
improvement has been noticeable in the request for boiler 
plates, which has been a rather depressed section of the 
market for many weeks. An interesting feature of the 
position here is that competition between associated 
and non-associated works seems keener than in other 
parts of the country. Business in small bars has been 
transacted at about £7 10s. and even lower figures are 
reported. On the North-West Coast business has been 
maintained at recent levels, and there has been little 
diminution in the demand for hoops and in the volume of 
orders reaching the works. At Barrow it is announced 
that the mills will be closed down for a time for the 
necessary repairs after having been in continuous opera- 
tion for twelve months. 


The North-East Coast and Yorkshire. 


The steel works have found the demand for 
manufactured descriptions rather patchy of late, but this 
is not an unusual feature at the end of the month, and 
there are indications that buying will soon become more 
active. Most makers, however, complain that current 
trading consists chiefly of small parcels, although these 
have been sufficient to keep the works well employed. 
Recently the export trade has shown signs of reviving, 
and naturally this has created a cheerful feeling in the 
market. Most of the recent export business has been with 
other parts of the Empire, but the Argentine, owing to the 
relaxation of the financial restrictions, has also been in the 
market for British stéel. The rail mills, which have been 
well employed for some time, could now do with more 
orders, as they are working off contracts more quickly 
than new business is coming to hand. A satisfactory 
feature of the position is that the demand for sheets 
appears to be increasing. The steel works on this coast 
continue to receive orders for a considerable tonnage of 
semis, and although Continental suppliers quote a price 
well below the quotation for British material, this does 
not appear to have affected the demand for the latter 
product. Steady conditions rule in the Yorkshire steel 
market, and the volume of business is maintained at 
recent levels. Some disappointment has been expressed 
that the demand has not developed more rapidly, but most 
users entered into extensive contracts earlier in the year 
which have yet to be worked off. It is a good sign that 
when running contracts expire they are almost invariably 
renewed. The heavy forgings section of the Sheffield 
industry is busily engaged on some important orders, 
and the demand for stainless steel does not decrease. 
Business in high-speed steels has also been on a good scale 
and the wireless industry continues to provide a considerable 
amount of work for the makers of permanent magnets. 
The demand from the motor industry for special steels 
has improved somewhat of late, but this business has 
been spread somewhat unevenly over the market. 


Current Business. 


The Manvers Main Collieries, Ltd., have decided 
to extend their coking plant at Wath-on-Dearne by erect- 
ing an additional battery of fifteen coke ovens, the con- 
tract for which has been taken by Simon Carves, Ltd., 
of Cheadle Heath. It is an indication of the expansion 
in the industry that rather less than a year ago the present 
coke-oven plant, which was also erected by Simon Carves, 
Ltd., was put into operation at a cost of about a quarter 
of a million pounds. General Refectories, Ltd., of 
Sheffield, have purchased the Franco-Belgian Refractories 
Works at Andenne, Belgium, which will be re-equipped 
for serving the company’s Continental trade. A company 
entitled Isteg (Export), Ltd., has been formed to develop 
the sale of Isteg reinforcing steel in the British Empire 
apart from Great Britain and the Colonies. Mr. Ben 
Walmsley, the chairman of the company, has opened an 
office in connection with this business at 8, Duncannon- 
street, Charing Cross, London, W.C.2. The Blythswood 
Shipbuilding Company, Ltd., of Scotswood, has secured 
an order from Manchester Liners, Ltd., for a new vessel 
for their Manchester-Canada service. W. H. Arnott, 
Young and Co., of Glasgow, have purchased the Canadian 
Pacific liner “‘ Empress of France ” to break up for scrap. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—Argentine : 
State Oilfields: Two electrically driven centrifugal 
pumping plants with a capacity of 150 cubic metres per 
hour at a pressure of 10 atmospheres in the outlet, with a 
suction head of 1 m. in the inlet (Buenos Aires, October 
22nd); State Railways Administration: 1250 4in. 
diameter cast iron pipes (light type), 210 (45 deg.) bends, 
1250 iron clamps for the same (Buenos Aires, October 
22nd); Ministry of Public Works Irrigation Department : 
4550 square metres of steel sheet piling in lengths of 7 m., 
10 corner and 10 junction piles (90 deg.), and 4 pile- 
driving caps (Buenos Aires, October 27th). Brazil, Viacao 
Ferrea do Rio Grande do Sul: 2000 pointed shovels, 
300 coal shovels, 8000 hacksaw blades, and 4500 drill 
bits (Porto Elegre, November 26th). South African 
Railways and Harbours: Motor-driven plate-bending and 
straightening rolls, motor-driven universal punching and 
shearing machine (Johannesburg, November 9th); water- 
softening plant (South Africa, November 26th). Port 
Elizabeth Municipality: 12,500 kW _ steam turbo- 
generator, with water-tube boiler and superheater econo- 
miser, piping, &c., and an alternator delivering current 
from 6000 v. to 6600 v. at 50 cycles (Port Elizabeth, 
November 22nd). 


Ferro-Alloys. 


The demand for ferro-alloys has fluctuated con- 
siderably this year, and has scarcely reflected the improve- 
ment in the steel industry, and particularly in the special 








steel branch. This may be partly because consumers have 





Export quotations are 


carried stocks for some time or have held long-dated 
contracts against which they could specify. They have 
therefore only supplemented these supplies by hand-to- 

mouth buying. Of late business has shown a tendency 
to broaden, and a few long-distance contracts have been 
placed. Generally speaking, however, consumers seem 
to think that with one or two exceptions prices are not 
likely to rise, and hold to their policy of buying in small 
lots. There has been a fairly good turnover in ferro-silicon 
during the past three weeks, and deliveries against con- 
tracts have been satisfactory. Merchants doing an export 
trade, however, find conditions difficult. The Continental 
Cartel has “organised” its business upon the most 
approved modern lines, and one of the effects of this is 
that the prices for export vary considerably according 
to the market. For Great Britain the price has not been 
raised, but for export to foreign and Empire markets gold 
prices are asked in a number of cases which work out at 
much higher sterling prices than those quoted to British 
users. In some instances overseas buyers have not under- 

stood the position, and difficulties have arisen. The demand 
for ferro-chrome is irregular. Business in the higher earbon 
qualities has been rather poor, but there has been a fairly 
brisk demand for low-carbon ferro-chrome. Consumers, 
apparently, take the view that any price movement in this 
department will be downward, so there is practically no 
forward buying. Business in ferro-manganese has been 
active, and the export trade has been good. Quotations 
in this department are steady at £11 5s. for home delivery 
and £10 15s., less allowances, to those in the rebate 
scheme. The export price is £9 f.o.b. Dull conditions 
rule in the market for ferro-tungsten. Many consumers 
resent the prices demanded, and confine their purchases 
to small parcels in the belief that there will be a reduction 
in the not distant future. Transactions in ferro-vanadium 
have been light, The prices of this alloy have been un- 
changed for so long that buyers see no point in purchasing 
more than their immediate requirements. There has been 
a slight improvement in the home demand for ferro- 

titanium, but the activity has not been sufficient to affect 
quotations. Rather brighter conditions also have ruled 
in the ferro-phosphorus section, and there has been some 
forward buying. Silico-manganese has been in better 
demand and a number of contracts have been placed for 
delivery over the next few months. 


Copper and Tin. 


The world demand for copper fails to show any 
sign of improvement, although it is generally believed 
that stocks in consumers’ hands have been allowed to 
fall to an abnormally low level. There is so much copper 
about, however, and the producers have been such 
anxious sellers for so long that few consumers can see 
any danger in a policy of buying as the need arises. The 
announcement towards the end of last week that the 
primary copper producers in America had agreed to give 
the customs smelters and the secondary smelters 
priority in booking orders for a month unless the bookings 
reached the allocation under the Recovery Act of 30,000 
tons had little influence upon the market, although it 
was realised that it might possibly lead to the primary 
producers seeking more export business. The price of 
electrolytic copper has receded to 6-42}c., or about 
£29 5s., c.if., but at one time the quotation dropped 

to £29 2s. 6d. As the dollar improves in relation to the £ 

one er, the Americans seem prepared to take lower 
sterling prices. In the London standard market a some- 
what better tone developed at the beginning of this week, 
and there was a certain amount of speculative buying. 
Apparently, operators took the view that it was unlikely 
that copper would fall much lower, and that it was a 
good opportunity for investing.... Conditions in the 
tin market have not materially altered during the week, 
but the backwardation has been reduced. Considerable 
quantities of tin have been taken off the market, but at 
times when the spot price looked like rising too rapidly 
the Pool apparently decided to release some of its metal, 
and this reduced the backwardation to around £2. When 
this was done, however, forward metal was bought so 
that the actual quantities of tin in the hands of the Pool, 
it is supposed, were not much reduced. One result of 
the high backwardation is that tin which had been held 
by dealers on the Continent has been brought to London 
and delivered against standard warrants. This has also 
helped to make the position easier. The small volume of 
buying from America, however, has been a disappointing 
feature of the position, whilst business with the Con- 
tinent has been affected by the restrictions in force in a 
number of countries and by the difficulty of doing business 
with Germany. 


The Lead Market. 


After passing through a prolonged period of 
dull trading and weak prices, the lead market has shown 
some signs of reviving. Metal has not been pressed so 
freely upon the market, and as frequently happens on a 
slight change in the position, some speculative buying has 
developed, the operators apparently being under the 
impression that lead at around £10 sterling is cheap. 
The industrial demand in this country continues good, 
but poor reports come from America and the Continent. 
The statistical position of the metal is poor, although 
American figures give the production of lead in August 
as 112,318 tons—a considerable reduction on the July 
total, which was 123,176 tons. The difficulty of obtaining 
Empire brands of lead has not decreased, and it is reported 
that none of this lead is available until December. Pre- 
miums upon duty-free spot lead are asked of about 15s., 
and for forward metal of about 7s. 6d. Some interest has 
been aroused by the announcement that Canadian lead 
| will now be allowed to enter France at the minimum 
import rate. 
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Current Prices for Metals and Fuels. 








Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Steelmakers : joists 22s. 6d.: plates and sections, 15s. “Export orders of 250 tons and over may be subject to special quotations. 











PIG IRON. STEEL (continued) NON-FERROUS METALS. 
Home. Export. Home. Export. Official Prices, October 10th. 
Ss (D/d Teesside Area) Guascow AND DistRIoT— £ s. d. £ s. d, | COPPER— 
N.E. Coast— £ s. d. £s.d Angles age. 771 6 2 nt aria iccipmcmaner SC Wer Yn ey par 
Hematite Mixed Nos. .. 3 8 6.. 3 0 0 Tess. . ee ee 8 76 Threemonths.. .. .. .. £25 17 6to £25 18 9 
No. 1 yar sate yee She Ss ai 3 1 0 Jolate Sy oe 77 6 Electrolytio .. wot ka £28 5 Oto £29 5 0 
Cleveland— (Dd Teesside Area) oS Te 812 6. 712 6 Best Selected Ingots, d/d Bir- 
ch TL ee Se Ee 34 0 Rounds, sin. and up 9 tine! 8 7:6 mingham Eas £29 5 0 
No. 3G.MB. Sere 3 UN samba ees Pages Sots | § 18 & under 3in. $12 0. 710 0 Sheets, Hot Rolled Rk ene £56 0 0 
Wee ree ae. COS aly Flats, 5in. and under $12 0. ‘a7 6 Home. Export. 
Basic (Less 5/-rebaite) .. 3 7 6.. .. iu ; : # Tubes, Solid Drawn (basis) .. 94d. 94d. 
. ji Plates, in. (basis) 815 0. 715 0 »  Brazed (basis) .. .. 9}d. 94d, 
MIDLANDS— * fein. .. Oi OeG 8 0 0 
Stafis.— ig te ante anes Station) ea: 0 86 or 8 5 © | BRass— 
North Staffs. Foundry.. 3 11 0 E i Sin. .. en 6... 810 0 Ingots, 70/30,d/d Birmingham £29 0 Oto £30 0 0 

» _» Forge _ Snide tages) i a ee 8 5 0 Home. Export. 

Basic (Leas 5/-rebate) .. 312 6. Boiler Plates .. 8 5 0..715 O0te8 2 6 Tubes, Solid Drawn, 2/1 alloy 8kd. Sid. 
N ie »  Brazed “gen Ss 104d. 104d. 
: — a " RBs: Sourn Watzs ArEa— Bao a. £ 8s. d. | Tx— 
ras g Pe etineanh aesanigen is a Angles 87 6. . ae Cech.. .. .. .. .. ++ £830 5 0t0 £290 10 0 
AR ape TS Fete, Tees... 97 6. 8 7 6 Three months... .. .. .. £228 12 6to £228 15 0 
Derbyshire— Joists 815 0. 7 7 +O | Leap: 
No. 3Foundry .. .- 311 0.. .. Chennelé. : 812 6. 712 6 Rarer Pts | Sine aa ihe £10 3 9 
PE fe ) ces iB BR Oe Rounds, Sin. wnbup ORG. 5 ee a Three months BOM ale es ies a £10 10 0 
Scornanp— » under 3in. 812 0. 710 O | Spgetrer: 
Hematite. f.o.t.furnaces 311 0. Flats, 5in. and under 812 0. ait-s Cash eh 2 ae £1115 0 
No. 1 Foundry, ditto 312 6. Plates, jin. (basis) 817 6. 715 0 Three months .. -. -; #11 18 9 
No. 3Foundry, ditto .. 310 0. S x fin. .. ei2 6: 8 0 © | Aluminium Ingots (British) ..  .. £100 
Basic, d/d (Less 5/-rebate) 3 7 6. a fin. .. g! Psy 8 5 0 
NOW. Coin ig 912 6. 810 0 FUELS. 
(3.12 6d/d Glasgow ” fin. .. 910 0. 8 5 0 SCOTLAND. 
: : 4 . 
Hematite Mixed Nos. . ge I 0 6 ,, Sheffield IngLanp— BELFAST. Rest or IRELAND. | LANARKSHIRE— Export. 
4 5 6 ,, Birmingham tak e952 (f.0.b. Grangemouth)— — Unsereened 13/~ to 13/6 
Angles .. .. oS ae 815 0 »  Glasgow—Ell ee lle’ ti .. 14/3 to 14/6 
MANUFACTURED IRON. eee) ee a 4s ee 915 0 » a TRG oe) wt sgt noe: cee, See 
LAaNos.— Home. Export. Joists ‘6.8... 9 2 6 | Aynsums— 
a ; vs : £8. d. Channels. . OE o8ins 9 0 0] (f.0.b. Ports)—Steam .. .. .. .. .. 12/6 
TOWD bars .. ee oe ee oe 4 
Sinaia oe eae Teac * Rounds, sere Kap up : e Bax 7 4 o nena Dota 
5. Y if is se qapeiniae e.. ° (f.0.b. Methil or Burnt- 
S. Yorxs.— 8 : : 
Cinna Wiaes 912 6 Plates, jin. (basis) Se 9 2:18 island)}—Prime Steam .. .. .. .. 13/6 to 13/9 
-: sgaeatdaie & oe : = ~ Unsereened Navigation Et RA od) ER eae 
Best Bars .. .. .. 10 2 6 om. whe er > a% 
EAR oe 6° 912 6 | Lorarans— 
Mrptasps— : + a 915 0.. 917 6] (f.c.0. Leith}—Hartley Prime.. ... .. .. 12/- to 12/6 
sini. saga tT” be rs O.. .. as ie 912 6.. 915 0 Secondary Steam... .. .. .. .. .. II/6to ll 
ar! rs (Staffs.) .. 12 ee 
Nut and Bolt Bars oe ce we | ee Re — OTHER STEEL MATERIALS. ENGLAND. 
Soomamp— Home. Export. | YorxsairE, MANCHESTER— 
Grown Bare .. .. .. 913 6.. .. el ii Sheets. £ s. d. £ s. d. B.S.Y. Hard Steams .. .. .. .. «.. 18/6 to 21/6 
Best.. .. .. .. .. 10 2 6.. .. 915 0 10-G. $0 13-G., for. 6°90 O... 815 0 Burnane Caleseini Baccas (ok) eek. to oe 
se 14.G. to 20-G.,d/d ..10 5 0.. .. 9 00 
een Tews ae er 815 0 21-G.to24-G.,d/d ..1010 0.. .. v's «| eae. ee ; 
; ray ave lies SE eee nnn 
esbiiies 3 6 ho. a eri, 915 0 25-G. to 27-G.,d/d_ .. 11 2 6 917 6 mira 13/ 
Double Best Bars .. 1012 6... s 10 0 0 The above home trade prices are ne “- ton ures and over; ” Mee test tn | Mat © Ag an 
ta 2 < on, NE ef PEP iyi 8'x) kL DS 10/6 
2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
Wumemaeted 1.65656 xsiite eed «ei seine Bite ae 
STEEL 30s. per ton extra. 
LONDON AND THE SouTH— Home. Export. Galvanised Corrugated Sheets, Basis 24-G. Dee 
rogey Sia Home. £ s. d. TE a EA wala lo gy) Vigan comin, age 14/8 
pon re eae 776 4-ton lotsandup.. .. 13 0 0 Foundry Coke yim Lypducltesi ort’ mb poo ae 
ies! Le SOR NA geging?, a oe 2-ton to é-ton lots =... 13 7 6 SHEFFIELD— Inland. 
SB ns es ce Ae Oe : Mk ad Under 2 tons apt 15 0 ° ; Best Hand-picked Branch .. 24/— to 26/— 
Channels... .. ep ee 712 6 Export : £16 12s. 6d., c.i.f. duty paid India. South Yorkshire Best ..  .. 21/— to 23/- - 
Rounds, 3in. and up 910 0. t &:8 » £1 5s. od., f.o.b. other markets. South Yorkshire Seconds .. 17/6 to 19/- . 
is under 3in. 814 6. — : ” Scandinavian Markets free. Rough Slacks pial pies. sca o 1 Sr Gh . 
Flats, 5in. and under 814 6. 7 2 6 | Tin-plates. nos! Hs Nutty Slacks si ie hae Ef to! Bb — 
, i se Fb 20 by 14 basis, f.o.b. Bristol Channel ports, 18/2. 5 
Plates, jin. (basis) > 8 6: 715 0 Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. CaRDIFF— , SOUTH WALES. 

aa 9 5 0. 8 0 0 : 5 Steam Coals : 

» fin. 930. 0... 8 5 0 Billets. a rs s. d. Best Admiralty Large... .. .- -. -- 19/6 

atoaea: 915 0. 8 10 0 Basic, Soft (0-25 -41% C.) .. Fe i ies Reabidbe csi oAe os ote Asan and SAO 

» din. 910 0. 8 5 0 ” = af wath 42% %t00-60% C). 617 6 nace Meth Renate 06 3 -isctone ti.) cual, Se 

” ot A ! 
sieneihd Mitel hiswe eee ee “wy ar pot ian 70 ee v4 pty : ‘ 8 ‘ : Ordinaries .. Yo URS VS. eer aeye 
esis aa & mor ais deel ies i aM Best BunkerSmslls .. .. 9... .. 18/6 t0 14/- 
n oo ging @ ” (1% C. and up) “ 617 6 CargoSmalls.. .. .. .. .. .. .. M/6 to 12/6 
mas) : : : Soft (up to 0-25%C.), 500 tons andu up 510 0 Dry N 22/- to 26/- 
Joists 815 0 776 ans ry Nuts ees a: fea Les Ada ace Cae /- to 26/ 
. 100 tons o's RAO Foundry Ook 24/- 37/6 
Channels 812 6 712 6 wundey Cele te se ne te SO OO RY 
. se -* s Rails, Heavy, 500-ton lots, f.o.t. . 810 0 Wimnmds Giles 19/- to 21/6 
Rounds, 3in. and up o-7 6. 8.458 : ~ SF eh ETE, ag eee 
» Light, f.o.t... Die ste Te -3 P t Fuel 21/- 
» under 3in. 812 0. 710 0 <3 +e sg hag Aa a AO 
: ‘3 Pre SwansEA— 
Plates, }in. 815 0. 715 0 

te ae 6. 620: 8 00 FERRO ALLOYS. Anthracite Coals : 

—— 7 . 6.8. 8 ; 5 © | Tungsten Metal Powder.. .. . 3/3 per lb. Best Large .. (ee. 2S 

fin. .. 910 0. 810 0 | FerroTungsten .. .. .. .. 3/—perlb. Machine-made Cobble 8 URePemnPieni eres foo ok) YG 

i, iin. B Si8). 8 5 0 Per Ton. Per Unit. Nuts tia Ota as AY he Sa 
Boiler Plates, jin. 8 5 0..715 Otos 2 6 | FerroChrome,4p.c.to6p.c.carbon £23 0 0 7/- Beans .. .- -- «. «+ ++ ++ ++ 25/— to 30/- 

is i 6 p.c. to 8 p.c. -. £2112 6 7/- Peas Bier heen cele > wien ERS aia lu he ae 
Miptampe, sup Lass aup Desrazor— » » Spetolpe. .. £2112 6 7/- Rubbly Oulm. . 10/6 to 11/- 
? A . : “ ~ ” ” Specially Refined .. Steam Coals : 
Angles aan deo GR AEP, i = Max. 2 p.c. carbon £36 0 0 11/- Large 18/- to 20/6 
Ses 976 8 7 6 g Ba alg Oh ia ate aR age ne ee tae / 

; : shee a » lpe.carbon £3815 0 12/- Nate ee hay: In gathe eee. ese Ape a eae 
oe at Ss ate aly » » 9» 0°70pc.carbon £42 0 0 12/6 Riles 2 ae a Sot gee 
van x ‘ 4 3 6. - 12 6 »  earbonfree .. 10d. per lb. 

ee eee ee 8s roe Metallic Chocssians:. én oe ~ i001 2/6 per ib: FUEL 

» under in. $12 0. 7 ” 9 | Ferro Manganese ieene) .. .. £10 5 Ohome ou. 

Flats, 5in. and under 812 0. 817 6 » Silicon, 45 p.c. to 50 p.c. .. £13 0 Oscale 5/- p.u. Inland consumption ; contracts in bulk. 
Plates, jin. (basis) $17.6; 715 0 is a ape: . .. £18 7 6 scale 6/— p.u. Exclusive of Government tax of ld. per gallon. 

ov trin. ti 9.3 Bi. 8 0 0 »  Vensdinm...- .. ...... TG pet kh: $s Oscaics Tosbartieeion’ Per Gallon. 

oo me 9. 8/6. 8 5 0 » Molybdenum a .. 5/6 per Ib. ‘ 

so imeies 912 6. 810 0 Titanium (carbon free) .. 9d. per Ib. Furnace Oil (0-950 hie toatl ee 34d. 

» in. E 95 0.. 8 5 0| Nickel(perton) .. .. .. .. £200to £205 Diesel Oil... vere we ad. 
Boiler Plates, jin. .. te Pe 16 Oto8 2 6 | FerroCobalt .. .. .. .. «.. 5/8d. per lb. Manchester prices a. per gallon extra. 
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French Engineering Notes. 
(rom our own Correspondent in Paris.) 
Shipbuilding. 

WHEN shipbuilding began to be seriously 
affected by the slump, the Ministry of the Merchant 
Marine required builders to organise their yards in a way 
to ensure a ‘‘rationalisation’’ of the industry before 
the Government could do anything to help them. The 
Consortium National des Constructions Navales was 
therefore constituted--with the object of organising and 
specialising work in different yards. It made no attempt 
to amalgamate yards and suppress small establishments 
with inadequate equipment, and the organisation did 
not go far enough to satisfy the Minister of the Merchant 
Marine, who prepared a Bill depriving small yards of 
State credit facilities for the construction of ships of more 
than 1000 tons, and debarring them from all participation 
in State requirements. The yards so affected are the 
Chantiers de Normandie at Grand-Quevilly, the Chantiers 
de la Meditérrané at Graville, the Chantiers Navals 
Frangais at Blainville, the Chantiers Dubigeon at Chantel- 
nay, and the Chantiers de Provenge at Port-de-Bouc, as 
well as other yards that come within the same category. 
Amalgamations are required to be carried out within 
two years by the Chantiers de la Loire and the Chantiers 
de Penhoét at Saint-Nazaire, the Chantiers de la Loire 
and the Chantiers de Bretagne at Nantes, and the Chantiers 
de la Gironde and the Chantiers du Sud-Ouest at 
Bordeaux. The Caen Chamber of Commerce started an 
offensive against the Government’s action in suppressing 
the Blainville yard, and the threatened shipbuilders have 
taken the matter before the Conseil d’Etat with the object 
of getting a judgment upon whether the Government 
has the right to suppress yards before it has made adequate 
provision to indemnify builders. The Consortium National 
des Constructions Navales is quite prepared to do what | 
is necessary to carry through the work of *‘ rationalisation ” 
on the lines indicated when the State has definitely | 
settled the conditions under which the industry will be 
assisted, preferably in the form of financial allocations 
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complete Specification. 
SWITCHGEAR. 
415,522. April 10th, 1933.—LiquIp-IMMERSED ELECTRIC 
Crrcutr InrerrvuPTERS, Gustaf Adolf Juhlin, of Redscar, 


Moss-lane, Timperley, Chester, and William Anselm Coates, 
of Walford Lodge, Dunham-road, Bowdon, Chester, and 
Associated Electrical Industries, Ltd., of Crown House, 
Aldwych, Westminster. 

This invention relates to liquid-immersed electric circuit 
interrupters. A is a tubular leading-in conductor surrounded 
by a condenser bushing B. Around the contact and bushing is 
an annular space, C, enclosed by an arc shield D, preferably 
of porcelain, and shown completed by a casing and a flanged 
bush E. The explosion pot F encloses an explosion chamber G 
and a side chamber H, which is partially separated from the 
explosion chamber by a partition J. A series of plates K form 


practice to provide an earth wire, which may consist, for 
example, of a stranded wire rope supported by the poles or 
towers and connected to earth at any or all of shai, as well as 
lines for the purpose of transmitting signals of communication, 
for instance, by telephone, and also one or more pilot wires 
which may be employed in a variety of ways; for example, 
in connection with protective apparatus or for ‘the purpose of 
indicating voltage difference or some other quantity existing 
at a distant point, or for the remote control of apparatus. It 
is the main object of the invention to permit the use of a single 
eable to serve all these purposes. The conductors A in each pair 
are employed in series as the outward and return wires for the 
transmission of telephonic or like signals, or for other purposes 


N° 415.400 








lateral passages L, whilst the moving contact M passes along a 
tunnel N through the plates to engage with spring contacts O. | 
Normally the chambers G and H and passages L are filled with 


N° 415 522 





as a set-off against Customs and other charges that weigh 
upon shipbuilders. The Consortium has, moreover, | 
prepared a scheme of its own, and the matter is likely to | 
drag on, and the Bill be held in abeyance, until an arrange- | 
ment satisfactory to all parties is reached. 


Public Works. | 


The programme of public relief works upon which 
a sum of 10,000 million francs is to be spent over a period 
of five years, was initiated last week by a ceremonious 
visit of the President of the Republic and members of 
the Government to undertakings being started or con- 
tinued with the aid of these funds, notably the widening 
of the State railway where it joins the old Ouest Ceinture, 
and the quadrupling of lines between the Gare Mont- | 
parnasse and Versailles. The prominence given to the 
starting of these works was intended to arouse public 
faith in their efficiency as a means of diminishing unem- 
ployment and producing a psychological effect that would 
help to restore confidence in industrial enterprise generally. 
The Minister of Public Works explained that the pro- 
gramme of undertakings of national utility aimed at 
providing employment in as many industries as possible. 
Orders will be distributed amongst a number of small 
firms instead of being entrusted to a few big contractors, 
and methods of construction which employ a wide range 
of materials will be adopted, reinforced concrete and 
structural steel being used, for example, in fairly equal 
proportions. As a means of helping employment in the 
engineering industries the use of machinery of French 
construction will be encouraged, and already manu- 
facturers of public works and road-making machinery 
are doing more business. The electrical branches are 
benefiting from railway electrification and the luminous 
signalling installations by day as well as by night which 
are to become general on the railways. The business 
now being done is mostly preparatory, and it not 
expected that the programme will begin to take full 
effect until towards the end of the year. 
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Harbour Works. 


The Association des Grands Ports Fran¢ais 
complains of the reduction of credits for harbour works 
in the Budget estimates for 1935, the amount provided 
for maintenance works being 40,500,000f., and for new 
works 53,850,000f. An additional sum of 78,000,000f. 
is allotted from the public relief works fund to be spread 
over five years, but the Association affirms that this will 
not permit of the continuance of works already in hand. 
The Director of Navigable Waterways and Maritime Ports 
at the Ministry of Public Works explained that during 
a period of fifteen years more than 4000 million francs 
had been spent on harbour improvements, to which the 
State had contributed 1750 millions. The sum spent 
on new works was 1300 million francs, the remainder 
being devoted to repairs after the war and to provide 
accommodation for ships of increased tonnage. It was 
learned that the German contribution on the score of 
reparations was. 650,000f., which amount is very small 
in view of the cost of works that were put in hand to be 
paid for by reparations. 


The National Economic Council. 


There has been some curiosity to know what 
are to be the functions of the Conseil National Economique, 
which was expected to become a determining factor in 
French trade relations instead of being merely a consult- 
ing body. Monsieur Doumergue has now explained that 
it will be expanded to include representatives of industry, 
trade and Jabour, and will form the centre of a network 
of district councils all over the country, so that any 
problem will be examined from a ,general standpoint 
instead of being influenced by particular interests, as is 
too often the case at present. It will still be a State con- 
sulting body, whose influence will, nevertheless, be greatly 
increased and may be expected to favour an adaptable 
foreign trade policy. 








oil, and when the circuit is broken the explosion caused by the 
arc forces the oil partly down the tunnel N and then across 
through the lateral passages L, and partly around the partition 
J into the chamber H, and thence through the lateral passages 
L so as to break the are. Oil is supplied under pressure 
through a pipe P to the aperture Q, whence it passes 
into the interior of the tubular conductor A. When the switch 
is closed, a valve associated with the mechanism closes the 
source of supply to P, and thus prevents emission of oil from the 
interior of contact A. When, however, the trip mechanism 
is operated in order to break the circuit, the valve also opens, 
permitting emission of oil from the interior of tubular con- 
ductor A, into the explosion chamber, and this will assist the 
oil pressure caused by the arc, in the manner explained above. 
The conductor A need only be hollow at the lower end so as to 
provide a passage through the hole Q from the chamber C to 
the explosion pot G, or auxiliary chamber H.—August 30th, 1934. 


DYNAMOS AND MOTORS. 


415,421. February 23rd, 1934.—MountTines ror DyNAmo- 


calibre, 


E 


and in parallel for use as a pilot wire. The armouring B or the 
armouring and sheathing within it serve as an earthed connect 
tion. For the purpose of connecting each pair of conductors 
A to telephone or other apparatus, there is a transformer C 
one winding D of which is connected across the conductors 
A, the telephone or other apparatus (not shown) being connected 
to the other winding E. To a corresponding intermediate point 
of each of the windings D, preferably the mid-point, a connec- 
tion F is made leading to the apparatus in respect of which 
the conductors A are desired to act as a pilot wire, so that as 
regards this latter capacity the conductors in each pair are in 
parallel, while in their function of transmitting currents through 
the transformers C they are in series. A ugust 20th, 1934 


ORDNANCE AND ARMOUR. 
415,674. April 3rd, 1934.—Prosectites, Societa Metallurgica 
Italiana, of 84, Via Vittorio Veneto, Rome, italy. 

This invention pertains to projectiles, particularly of small 
adapted to provide for different functions, and it has 
for its object a four-action pro- 
jectile which has perforating and 
incendiary actions, indicates the 
point of impact, and marks the 
line of its flight entirely or in 
part. At the time of firing the 
lighting charge A is ignited, as 
usual, by propelling gases which 
cause the partition B to melt, 
and the combustion products 
escaping from the port C pro- 
duce a track which makes the 
line of flight of the projectile 
visible along a more or less 
long portion. At the instant of 
impact on the target the projec- 
tile point, consisting of the closed 
end of the casing D, is broken 
because of the fragility of the 
easing, and the charge E, on 
coming into contact with air, 
produces a cloud which imparts 
a visible indication regarding 
the point of impact. The ignition 
of the charge E to give a signal 
as to the point of impact is 
equally efficient when the pro- 
jectile strikes a water surface. 
Immediately after the first 
impact the core F strikes the 
target and perforates it, while 
owing to the breaking of the 
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extending parallel to the axis of the machine. 


ELEecTRICAL MACHINES, Siemens-Schuckertwerke Aktien- 
gesellschaft, of Berlin-Siemensstadt, Germany. 

An electric motor housing constructed in accordance with this 

invention has projections on the exterior presenting surfaces 
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By mounting 


the feet of the casing on the cooling grills as shown, a passage 
is provided for the flow of air between the feet and the projec- 
tions, so that the flow of air is not hindered when external cooling 
of the motor is effected by a fan mounted on the spindle outside 


projectile and possibly also under the action of the heavy core 
G the incendiary charge H is disseminated and ignited, and 
thus it develops its incendiary action on the surface and in the 
inside of the target, if it is a receptacle, thus igniting the 
substances it may contain.-—August 30th, 1934. 


TRAMWAYS AND RAILWAYS.’ 


SYSTEMS FOR 
Fiat 


415,618. November 27th, 1933.—CircuLatTING 
THE Motor Cootinc Fivip oF Motor VEHICLES, 
Societ& Anonima, of 250, Via Nizza, Turin, Italy. 

This invention provides, in a reversible motor-driven railway 
or tramway vehicle having a radiator at each end, a cooling 
system which is so arranged as to utilise fully the radiating 
surfaces of the two radiators with an equal radiating action in 
both driving directions. The vehicle is equipped with one motor 
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the housing.-— 





August 23rd, 1934. 


TRANSMISSION OF POWER. 


415,400. February 18th, 1933.—OverHEApD ELECTRICAL PowER 
TRANSMISSION Systems, Pirelli-General Cable Works, 
Ltd., of Pirelli House, 343/5, Euston-road, London, N.W.1, 
and John Ralph Harding, of ‘‘ Garth,” Northlands-road, 
Southampton. 

In electrical power transmission systems, it is the usual 








A on an end platform and two radiators B and C at its two ends. 
The upper header of the radiator B is connected to the engine 
head by means of the pipe H. A pipe D connects the lowe: 
header of the same radiator B with the upper header of the 
radiator C. A third pipe E connects the lower header of the 
radiator C with the pump F at the water inlet into the jacket of 
the cylinder block. The pump not only forces water into the 
upper header of the radiator B, but also establishes in the same 








376 


THE ENGINEER 





Oor. 12, 1934 




















radiator a sufficient pressure for the water to circulate at the 
required speed in the circuit comprising pipe H, radiator B, 
pipe D, radiator C, pipe E, pump F, and motor A without the 
pipes D and E having to be of an excessively large diameter. 
The radiators are therefore water-tight and one of them, namely, 
the radiator B, nearer to the pump, is provided with a safety 
valve constituted by a steam escape tube fitted with a spring 
adjusted to the desired tension.— August 30th, 1934. 


415,552. June 24th, 1933.—Crossincs For Ramway oR 
Tramway Track, Thomas Summerson and Sons, Ltd., and 
Samuel Summerson Wrightson, both of Albert Hill Foundry, 
York-street, Darlington, Durham. 

This invention has for its object to provide an improved 
railway or tramway crossing at a comparatively low cost. Figs. 
2—4 are sections taken on lines X X, t Y, ZZ of Fig. 1 respec- 
tively. Figs.5 and 6 are sectional views showing modifications 
in accordance with the invention. The crossing shown on Fig. 1 
is formed of flat-bottom railway rails, two or which, A and B, 
are planed off or otherwise formed in any suitable way to form 
the vee rail. The wing rails, indicated at C and D, are bent in 
the usual way to extend for part of their length parallel to rails 
Aand B. As shown in section in Figs. 3 and 4, the flanges of the 
rails A and B forming the vee are cut away partially, e.g., by 
planing, as at E, so that the edges of the flanges of wing rails 
C and D can fit into the cut-away portions. By virtue of this 
arrangement the vee rail is more effectively supported, particu- 


where the space between the flanges of the wing rails is restricted 
in width and it is consequently difficult to arrange for the vee 
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rail to be sufficiently supported. In the form of the invention 
shown the component parts of the crossing are held in spaced 
relation by means of cross rods traversing the webs to which 
the rails are welded. The method of construction according to 
the invention is, however, applicable to any method of assembly 
of the component rails, as, for instance, by the common method 
of spacing Blocks and bolts. In order to avoid undue reduction 
of cross section in the vee rails by the grooving of the flanges, 
one or both of the rails of the vee may, as shown in Fig. 6, be set 
up vertically to a slightly higher level than the wing rails, the 
depth of the grooves in the vee rail being correspondingly 
reduced. Alternatively, as shown in Fig. 5 and for the same 
purpose, the flanges of the wing rails may be reduced in thick- 
ness. By the method of construction above described the load- 
carrying capacity of crossings is materially increased as com- 
pared with crossings manufactured by previously existing 
methods, inasmuch as the vee, which is the weakest part of the 
crossing, receives ample support from the wing rails, which latter 
have greater strength by reason of their flanges not being 
reduced in width as in old forms of construction.— August 30th, 
1934 


MISCELLANEOUS. 


415,581. August 21st, 1933.—Apparatus For CooLine Ors 
Works, Wharton-street, Nechells, Birmingham. 

Apparatus for cooling oils and other liquids, described in this 
specification, has for its object to ensure air or other gaseous 
cooling medium coming intimately into contact with the liquid 
and also to provide a large area of cooling surface. The appa- 
ratus comprises a number of plates arranged so that the liquid 
flows by gravity from plate to plate and traverses a sinuous path 
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along which the air or other gaseous cooling medium travels, the 
plates being stepped or bent substantially transversely to the 
direction of flow of the liquid to increase their effective cooling 
area and formed at their edges from which the liquid drops with 
integral raised parts to provide gaps in the film of liquid as it 
reaches the edges. Between the lower end of the set of plates 
and the conical vessel B there is an air pump shown diagram- 
matically at C for circulating a cooling medium upwards 
— the spaces provided between the plates.—August 30th, 





larly towards the point or narrow extremity of the vee rail | 


AND OTHER Liquips, Ernest Edzin Lucas, of Mount 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monda 
of the week preceding the meetings. In all cases the ar ae 
PLAOE at which the meeting is to be held should be clearly stated. 





To-pay. 


CHEMICAL ENGINEERING GRovuP.—At Chemical Soc., Bur- 
lington House, W.1. ‘‘ Pozzolanic Cements,” Mr. R. G. Franklin 
and Mr. A. E. J. Vickers; ‘“‘ The Setting and Hardening of 
Portland and Aluminous Cements, with Relation to their 
ween p gear to Water and Mineral Sulphates,” Mr. A. V. Hussey. 

p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—Park-lane Hotel, Picca- 
dilly, W.1. Annual dinner. 7.30 p.m. for 8 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
Grosvenor Restaurant, Glasgow. ‘‘James Watt” dinner. 
7.30 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS : ASSOCIATE 
MEMBERS AND GrapDUATES.—Borough Polytechnic, Southwark, 
8.E.1. Discussion, ‘‘ Drawing Office Methods.” 7 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS : LIVERPOOL 
AnD District Associate MEMBERS AND GraDUATES.—Greville 
Café, Titheburn-street, Liverpool. ‘‘ Steam Traps and their 
Applications,” Mr. Alan G. Boyle. 7.30 p.m. 

Inst. OF MEcHANICAL ENGINEERS.—Storey’s-gate, 8.W.1. 
Informal meeting. Mr. L. S. Hearnshaw will open a discussion 
pe “The Selection of Personnel’’; election of sub-committee 

p-m. 

Inst. OF WELDING ENGINEERS : NORTH-WESTERN BRANCH.— 
At Technical School, Bacup. ‘‘ Resistance Welding,” Mr. P. R. 
Dunn. 7.15 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
““Some Causes for the Failure of Lead and Lead Pipes, and 
Suggested Remedies,” Mr. E. King and Mr. K. Gray. 7.30 p.m. 

MANCHESTER Assoc. oF ENGINEERS.—Engineers’ Club, Man- 
chester. Presidential Address, Mr. C. H. Power. Presentation 
of awards, followed by a concert. 7.15 p.m. 

MANCHESTER TECHNOLOGY OLp StupENTs’ Assoc.—College 
of Technology, Sackville-street, Manchester. ‘‘Some Impres- 
sions of Climbing in the Alps,” Mr. J.E. Montgomrey. 7.30p.m. 

Rattway CiusB.—57, Fetter-lane, E.C.4. ‘‘ Punch’s Railway” 
(The West London Railway), Mr. D. V. Levein. 7.30 p.m. 

To-pay AND Saturpay, Oct. 13TH. 

INVENTIONS Exursition.—Central Hall, Westminster. 
Tenth International Exhibition of Inventions. 11 a.m. to 10 
p-m. daily. 

To-pay To Saturpay, Oct. llrH To 20TH. 

INTERNATIONAL Motor SHow.—Olympia, Kensington, W. 
Daily. 

Saturpay, Oot. 137Tx. 


Inst. OF MARINE ENGINEERS: JUNIOR SECTION.—85/88, The 
Minories, E.C.3. Social and dance. 7.30 to 11.15 p.m. 

Inst. oF MECHANICAL ENGINEERS : MIDLAND GRADUATES.— 
Visit to Ledsam-street works of Belliss and Morcom, Ltd. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH, 
GrapDUATEs.—Visit to works of Hunslet Engine Company, 
Ltd., Leeds. 3 p.m. 

Inst. of Propuction ENGINEERS: BirMINcHAM SECTION.— 
Grosvenor Rooms, Grand Hotel, Birmingham. Dinner-dance. 
Reception 6.30 for 7 p.m. 

KeIeHtey Assoc. or ENGINEERS.—Visit to the Frickley 
Collieries of Frank Obank, Ltd. Leave Russell-street, Keighley, 
1.15 p.m. 

STrePHENsON Locomotive Society: MIDLAND AND NORTHERN 
Counties Section.—4, Bury Old-road, Manchester. Annual 
general meeting. 6 p.m. 

Monpay, Oot. 15TH. 

BrapFroRD ENGINEERING Socrgety.—The Hall of the Brad- 
ford Technical College. Mr. J. N. Aldington, B.Sc., A.I.C., on 
“Gaseous Discharge Lamps.’ 7.30 p.m. 

Inst. oF AUTOMOBILE ENGINEERS : BIRMINGHAM GRADUATES. 
—James Watt Memorial Inst., Birmingham. Annual Business 
Meeting. Inventors’ evening. 7.30 p.m. 

Turspay, Oct. 16TH. 

Inst. of AUTOMOBILE ENGINEERS : COVENTRY GRADUATES.— 
Broadgate Café, Coventry. ‘Compressed Air,’’ Mr. D. B. 
Winter. 7.15 p.m. 

Inst. oF AUTOMOBILE ENGINEERS: WOLVERHAMPTON.— 
Victoria Hotel, Wolverhampton. Presidential address, Mr. L. H. 
Pomeroy. 7.30 p.m. 

Inst. oF ELecTrRicAL ENGINEERS: 8S. MipLAND STUDENTS.— 
James Watt Memorial Inst., Birmingham. Chairman’s address, 
““The Hon. Sir Charles Parsons and Electricity,’’ Mr. J. C. 
Turnbull. 7 p.m. 

WEDNESDAY, Oct. 17TH. 

Inst. oF ELECTRICAL ENGINEERS: S. MrpLtanps.—Grand 
Hotel, Birmingham. Chairman’s address, Mr. W. Burton. 
Presentation of premiums awarded to students. 6.50 p.m. 

Inst. oF FuEet.—At Geological Soc. of London, Burlington 
House, W.1. ‘Coal Cleaning by Gravity Methods,”’ Mr. A. A. 
Hirst. 6 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS : ASSOCIATE 
MEMBERS AND GRADUATES, MANCHESTER.—Engineers’ Club, 
Manchester. Annualdinner. 7 p.m. 

Inst. or Locomotive ENGINEERS.—At Queen’s Hotel, Bir- 
mingham. Presidential address, Mr. H. N. Gresley. 6.45 p.m. 

Inst. oF WELDING ENGINEERS : NoRTH-WESTERN BRANCH.— 
Technical School, Rochdale. ‘“ Metallic Arc Welding,” Mr. W. L. 
MclIvor. 7.15 p.m. 

LiveRPooL ENGINEERING Soo.—Liverpool. Presidential 
Address, Mr. T. Molyneux. Presentation of Medals and 
Premiums. 6.30 p.m. 

MANCHESTER MeEtTaLLuRGICAL Soc.—Joint meeting with the 
Inst. of Mechanical Engineers, North-Western Branch, Engi- 
neers’ Club, Manchester. ‘‘ Fatigue,” Professor F. Bacon. 
7 p.m. 

Newcomen Soc.—At Caxton Hall, 8.W.1. Eng.-Lieut. J. 
J. Bootsgezel will open a discussion on ‘‘ The Cruquius Engine 
and its History.” 5.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. Dr. L. Northcott will introduce a discussion on (i) 
“A Study of Ingot Structure,” (ii) ‘* Dendritic Segregation in 
Steel Ingots,’ (iii)' Periodic Structures in Metals and Alloys.” 
7.30 p.m. 

Soc. or CoemicaL INpustry: Puiastics Group.—Stewart’s 
Restaurant, Piccadilly, W.1. Informal dinner, 6.45 for 7 p.m., 
Burlington House, Piccadilly, W.1. Discussion on ‘‘ The Pro- 
gress of Plastics and Plastic Materials in the Past Year.’”” Open- 





ing speakers, Dr. L. A. Jordan, Messrs. H. V. Potter, Foster 
Sproxton, and A. J. Gibson. 8 p.m. 


THURsDAY, Oor. 18TH. 

Inst. oF HEATING AND VENTILATING ENGINEERS : ASSOCIATE 
MEMBERS AND GRADUATES, LIVERPOOL.—Visit to the Mersey 
Tunnel ventilating plant, North John-street Ventilating 
Building. 2 p.m. 

Inst. OF MARINE ENGINEERS: JUNIOR SEcTION.—‘‘ The 
or Railway’s New Train Ferries,’’ Mr. T. W. D. Abell. 

p-m. 

Inst. OF MECHANICAL ENGINEERS: MIDLAND.—James Watt 
Memorial Inst., Birmingham. ‘‘Carpet Manufacture,” Dr. 
J. W. Banks. 6.30 p.m. 

Inst. OF MECHANICAL ENGINEERS: N.-WESTERN BRANCH 
GrapuATESs.—Engineers’ Club, Albert-square, Manchester. 
“* Some Engineering Experiences,”’ Mr. J. M. Newton. 7.15 p.m. 

Inst. oF SANITARY ENGrnEERS.—Caxton Hall, Westminster, 
8.W.1. ‘‘Some Studies on Water Purification,” Mr. A. H. 
Waddington. 6 p.m. 

MANCHESTER Assoc. OF ENGINEERS: STUDENTS’ SECTION. 
—Y.M.C.A., Peter-street, Manchester. Chairman’s address, 
Mr. J. W. Curtis. 7.30 p.m. 

Royat AERONAUTIOAL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘ The Education of Aeronautical Engi- 
neers,” Professor A. J. Sutton Pippard. 6.30 p.m. 

Fripay, Oor. 197TH. 

Inst. oF AUTOMOBILE ENGINEERS : GLASGOW GRADUATES.— 
Regent Restaurant, West Regent-street, Glasgow. Meeting at 
8 p.m. 

Inst. oF British FoUNDRYMEN: LANCASHIRE JUNIOR 
Brancu.—College of Technology, Manchester. Mr. A. L. Key 
will open discussion on “‘ Foundry Problems.” 7.30 p.m. 













































































































Inst. oF MecuanicaL Enorverers.—Connaught Rooms, 
Great Queen-street, W.C.2. Annual dinner. 6.45 p.m. for 
7.15 p.m. 


Inst. oF MeTats: SHEFFIELD Looat Secti0on.—The Univer- 
sity, Sheffield. Chairman’s Address. ‘Some Manufacturing 
Faults and Other Defects in Extruded Lead Products,” Mr. 
Kenneth Gray. 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, 8.W.1. 
““Modern Tendencies in Design in Brick and Terra-cotta,’’ 
Mr. J. R. Leathart. 7.30 p.m. 

N.E. Coast Inst. oF ENGINEERS AND SHIPBUILDERS.— 
Bolbec Hall, Newcastle-upon-Tyne, 1. General meeting. 
Presidential address, Mr. J. T. Batey. Cinematograph film, 
‘*The Construction and Launching of the Cunard-White Star 
Liner ‘ No, 534.’”” 6 p.m. 

Nortu-East Coast InstiruTioN oF ENGINEERS AND SHIP- 
BUILDERS.—Lecture Theatre of Literary and Philosophical 
Society, Newcastle-on-Tyne. Annual general meeting. Presi- 
dential address. 

Puysicat Soc.—At Imperial College of Science and Tech- 
nology, 8S. Kensington, 8.W.7. Meeting, 4.45 p.m. for 5 p.m. 

Saturpay, Oct. 207TH. 

Inst. oF HEATING AND VENTILATING ENGINEERS : ASSOCIATE 
MEMBERS AND GRADUATES.—Visit to Freemason’s Hall, Great 
Queen-street, W.C.1. 

Inst. OF HEATING AND VENTILATING ENGINEERS: MAN- 
CHESTER AssocIATE MEMBERS AND GRADUATES.—Visit to 
Birch Hill Institution, Rochdale. 

Inst. OF MECHANICAL ENGINEERS: LONDON GRADUATES.— 
Visit to the new Fulham power station, London. 

Monpay, Oct. 22Np. 

ENGINEERS’ GERMAN CIRCLE.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate,S.W.1. ‘* The History of Technical Science 
in German Museums,” Dr.-Ing. Conrad Matschoss. 5.15 p.m. 
for 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: LONDON GRADUATES.— 
“* Noise,” Mr. A. C. Hutchinson. 6.15 for 6.45 p.m. 

Turspay, Oct. 23rp. 
or Enorneers.—At Municipal Technical 
** Ball and Roller arings,’’ Mr. 


Hutt Assoc. 
College, Park-street, Hull. 
J.C. Cooper. 7.15 p.m. 

Inst. oF Crvm. ENGINEERS: BIRMINGHAM AND DISTRICT 
Assoc.—James Watt Memoria! Inst., Birmingham. Chairman's 
address, Mr. Cecil H. Bailey. 5.30 for 6 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow. ‘‘ Backing of Propellers,’’ Mr. 
J.F.C.Conn. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1.—‘‘ The Influence of Vanadium on Carbon Steel con- 
taining Nickel and Chromium,” Mr. H. H. Abram, 7.30 p.m. 

WEDNESDAY, Oct. 247TH. 

Inst. or AUTOMOBILE ENGINEERS : MANCHESTER.—At Engi- 
neers’ Club, Manchester. Dinner, 6.30 p.m. Presidential 
address, Mr. L.H. Pomeroy. 8 p.m. 

Inst. oF Civit ENGINEERS: MANCHESTER AND DISTRICT 
Assoc.—36, George-street, Manchester. ‘‘ Chemical Consolida- 
tion of Ground,” Mr. H. J. B. Harding. 6 for 6.45 p.m. 

Inst. oF Fugit: NortH-WestzrN Section.—Engineers’ 
Club, Manchester. Chairman’s address, Major Vivian Gloag. 
7 p.m. 

Inst. oF MECHANICAL ENGINEERS: N. WESTERN BRANCH.— 
In Lecture Theatre of Central Library, Manchester. ‘‘ A Visit 
to a West African Gold Mine,” Mr. G. E. Windeler. 7.15 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Grand Hotel, Sheffield. “ a 2 of Tapered Anti-friction 
Bearings to Steel Mills,” Mr. E. H. Doughty. 7.30 p.m. 

Inst. oF WetpING EnGINEERS.—College of Technology, 
Manchester. ‘‘ Design of Fabricated Parts from the Drawing- 
office Point of View, including a Few Remarks on Jigs,’’ Mr. 
C. Helsby. 7.30 p.m. 

THurspay, Oct. 25rH. 

Inst. of AUTOMOBILE ENGINEERS : GRADUATES.—Watergate 
House, Adelphi, W.C.2. Meeting. 7.25 p.m. 

Inst. or AUTOMOBILE ENGINEERS : Luton.—Red Lion Hotel, 
Luton. Presidential address, Mr. L. H. Pomeroy. 7.30 p.m. 

Inst. of ELECTRICAL ENGINEERS.—Savoy-place, W.C.2. Presi- 
dential Address, Professor W. M. Thornton. 5.30 for 6 p.m. 

Inst. or Locomotive Enorneers.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘ The Manufacture of Boiler 
Tubes,” Mr. G. H. H. Collins. 5.30 p.m. for 6 p.m. 

Inst. oF MetTats: BrrmMincHaAM.—James Watt Memorial 
Inst., Birmingham. Discussion, ‘‘The Production of Brass 
Ingots.”” 7 p.m. 

oyaL AERONAUTICAL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘The Compressed Air Tunnel,” Mr. 
E. F. Relf. 6.30 p.m. 
Fripay, Oct. 26TH. 

Inst. or CHemicaL EnoineERS.—At Inst. of Civil Engineers, 
Great George-street, 8.W.1. ‘‘ The Influence of Texture on the 
Chemical Resistance of Materials,’’ Prof. C. H. Desch. 6.30 p.m. 

Inst. of Mecuanicat, Enarverers.—Storey’s-gate, 8.W.1. 
Thomas Hawksley Lecture, ‘‘The Green Plant as Agricultural 
Engineer,” Professor Sir Frederick W. Keeble, F.R.S. 6 p.m. 

Inst. of MecuanicaL ENGINEERS: ScorrTish BRANCH, 








GrapvuatTEs.—Roya! Technical College, Glasgow. ‘‘Steam 
Turbines: Their Manufacture and Application,’ Mr. C. D. 
Gibb. 7.30 p.m. 


Junior Inst. or ENGINEERS.—39, Victoria-street, 8.W.1. 





‘* Running Shed Economy,” Mr. E. J. H. South. 7.30 p.m. 
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Chemical Manufacturers. 


In moving the adoption of the Annual Report of 
the British Association of Chemical Manufacturers, 
on October llth, the Chairman said: ‘A report 
by H.M. Senior Trade Commissioner in Canada has 
just been issued, in which reference is made to the 
industrial developments that have taken place, or 
are in hand, in Canada as a result of the Ottawa 
Conference. In a large number of cases these develop- 
ments have been rendered possible by the duties 
imposed against foreign countries in order that the 
United Kingdom might gain a larger share of the 
Canadian trade. The result has been to stimulate 
Canadian production, and the United Kingdom 
trade has, therefore, in these cases, suffered instead 
of benefited by the preferences granted at Ottawa. 
Quite a number of chemical products are included 
among the developments; for example, sodium 
silicate and hydrogen peroxide. While I am not 
criticising these particular extensions of the Canadian 
chemical industry, nevertheless, I feel that they 
illustrate factors which must be taken into considera- 
tion in the larger and difficult issues of Empire 
policy. If the Ottawa idea is to be continued and 
expanded, there is an urgent need for the economic 
planning of agriculture and of industry in the Empire, 
to prevent both this country and the Dominions 
embarking on those developments which lack the 
requisites necessary for economic production and 
result in increasing the cost to the consumer and 
rendering efficient plant redundant. This is par- 
ticularly important in the case of the chemical 
industry. The chemist is continually devising new 
means of utilising for the benefit of mankind the 
Empire resources, and it seems to me more and more 
necessary in the interests of peace and prosperity 
that there should be a co-ordinated policy for the 
chemical industry of the Empire, so that the work of 
the chemist may be utilised to the best advantage of 
the whole. ... The subject of Government patents 
has given your Council much food for thought, and 
we are grateful to Sir Frank Smith for the sympathetic 
and broadminded manner in which he has met us. 
The machinery outlined in the report, which was the 
result of these discussions, should go a long way to 
meet the difficulties that have arisen in the past. We 
alt realise that this machinery is experimental, and 
the Department of Scientific and Industrial Research 
has indicated its willingness to modify it in whatever 
manner experience may show to be desirable in the 
national interests.” 


A Glasgow Ironworks Extension. 


ACCORDING to a recent announcement an important 
extension to the Govan Ironworks of William Dixon, 
Ltd., is shortly to be made. A large battery of 
modern type coke ovens is to be installed at the 
Govan works by Simon-Carves, Ltd., of Manchester. 
Preliminary work in connection with the new exten- 
sions has already been begun at Govanhill, and includes 
a largeamount of special piling, which, it is understood, 
has been entrusted to a Liverpool firm. The exten- 
sions, which are to be completed in about a year’s time, 
will provide a considerable amount of employment, 
both during construction and for the operation of the 
additional plant when that is placed in commission. 
Now that the coke oven order has been placed, it 
may be recalled that within the past year William 
Dixon, Ltd., made to the Glasgow Corporation gas 
department the offer of a large quantity of coke oven 
gas. A similar offer by William Baird and Co., Ltd., 
of Gartsherrie, was also made to the Corporation, 
but at a meeting held in June last it was decided to 
reject both these offers. 


Improved London Dock Approaches. 


In a Journal note of September 14th we described 
the opening of Silvertown Way by Mr. Hore-Belisha, 
the Minister of Transport. Following the comple- 
tion of that important new road to the docks, work 
is about to be begun on a £1,500,000 scheme for 
improving the approach to the London docks. It 
will traverse the area of no less than five local autho- 
rities, which are combining with the London County 
Council, the Port of London Authority, and the 
Ministry of Transport, to make the scheme complete. 
The work will include the construction of new roads, 
the widening of others, and the reconstruction or 
elimination of ten bridges. A system of viaducts is 
also to be constructed in order to obviate the present 
delays caused by level crossings. With the assist- 
ance of the Ministry of Transport, work has already 
been begun upon three bridges, and other important 
portions of the new scheme are to be started. This 
work includes the widening of Upper East Smith- 
field, and Nightingale-lane in Wapping, and similar 
operations at Old and New Gravel Lanes and 
Wapping-wall. On the Isle of Dogs a new road 
from West India Dock-road to the northern end of 
Bridge-road is to be built, with new bridges and a 


to be improved when funds permit, at an estimated 
cost of £490,000, while the widening of Rotherhithe- 
street, in the area of the Surrey Commercial Docks, 
is to be continued by the Bermondsey Borough 
Council, and new bridges constructed. The com- 
pletion of the works above mentioned will remove 
the last barrier to the free and rapid passage of 
merchandise to and from the Port of London. 


A Stephenson Timber Viaduct. 


DuRInG the building of the new reinforced concrete 
viaduct at Swainsley, on the L.M.S. line between 
Derby and Belper, some portions of the original 
Swainsley viaduct, constructed under the super- 
vision of George Stephenson, have recently been 
brought to light. While inspecting the amount of 
river scour, a diver, who was sent down into the 
river, found embedded in the Derwent a number 
of stout timber piles, which, on being dug out and 
lifted, were identified as the original piles for the 
viaduct which was constructed for the old North 
Midland Railway in 1840 under the supervision of 
George Stephenson. The engineer in charge of the 
actual constructional work under Stephenson was 
Frederick Swanwick. Despite its deep immersion 
in the bed of the Derwent for close upon ninety-four 
years, the timber when dug out and brought up was 
in a remarkably fine state of preservation. The new 
reinforced concrete viaduct, which is now being built 
on the company’s main line from London to Man- 
chester, and is, it is expected, to be completed about 
the end of the year, replaces the viaduct of 1882, 
which replaced the original timber structure of 1840. 


The Mersey Tunnel. 


On the occasion of a luncheon held in Liverpool 
on Wednesday, October 10th, after the first official 
inspection of the Mersey Tunnel ventilation buildings, 
Sir Thomas White, the Chairman of the Tunnel 
Committee, made reference to the present position 
of the tunnel undertaking, and indicated some possible 
new developments in its services. The Committee 
had, he said, expected to get £80,000 after nine 
months’ working, but actually nearly the whole of 
that sum had been obtained after only three months’ 
working. There had been no decline since the summer 
in the motor traffic using the tunnel. In three months 
over 866,000 vehicles had been handled, and 1,125,000 
passengers carried. The question of the ventilation 
of the tunnel, which, at one time, had given much 
cause for perturbation, had been most successfully 
solved. The power required not only for the ventila- 
tion of the main tunnel, but also that for the ventila- 
tion of the lower half of the tunnel, was available. 
The Tunnel Committee would soon be asked, he 
thought, to consider what use might be made of the 
lower half of the tunnel. Either it might serve as a 
road for cyclists, or for some other class of traffic, 
and, if so, the means of access would form an interest- 
ing problem for the engineers. While congratulating 
those present on the engineering and financial success 
of the tunnel, Sir Thomas expressed the opinion that 
the ferry boats might, form eventually a heavy 
liability, which might make a call upon a portion of 
the income from the tunnel. 


The New Destroyer Orders. 


On Saturday last, October 13th, it was officially 
announced that the Admiralty, subject to the settle- 
ment of certain details, had decided to entrust the 
construction of the hulls and machinery for one 
flotilla leader and eight destroyers to the following 
firms :—The hull and machinery of the leader will 
be built at the Birkenhead yard of Cammell Laird 
and Co., Ltd. Two destroyers each have been allo- 
cated to the Clyde firms of William Denny and 
Brothers, Ltd., of Dumbarton, and Scotts Ship- 
building and Engineering Company, Ltd., of 
Greenock. On the Tyne, Swan, Hunter and Wigham 
Richardson, Ltd., and the Parsons Marine Steam 
Turbine Company, Ltd., both of Wallsend-on-Tyne, 
will build two destroyers each ; but the hulls of the 
two destroyers allocated to the Parsons Marine 
Steam Turbine Company, Ltd., will be constructed 
by Vickers Armstrongs, Ltd., at that firm’s Walker 
Naval Yard. Considerable satisfaction has, we learn, 
been expressed at the equitable manner in which the 
various orders have been divided between the Clyde, 
Mersey, and Tyne shipbuilding centres. 


Cammell Laird’s 1000th Ship. 


On Thursday, October llth, the one thousandth 
ship built by Cammell Laird and Co., Ltd., was 
launched from the firm’s Birkenhead yard. She 
was named the ‘‘ Clement ’’ by Mrs. Clement Jones, 
and is the first of two cargo steamers of high economy 
type which are being constructed to the order of the 
Booth Steamship Company, Ltd., of Liverpool. 
Each ship has a length of 405ft., a beam of 55ft. 6in., 
and a depth to upper deck of 36ft. 6in. with a 
maximum draught of 25ft. 24in. The ‘“ Clemerit ” 
has been built under Lloyd’s special survey to class 
100 A 1, and is of the shelter deck type, with free- 
board. There is accommodation for a small number 
of passengers. Both the cargo-handling equipment 
and the deck and engine-room auxiliary machinery 


machinery will comprise a single-screw, triple-expan- 
sion engine, combined with an exhaust turbine of 
the Bauer-Wach type. The diameters of the main 
cylinders aré 24}in., 40}in., and 67in. respectively, 
with a stroke of 5lin., and the high-pressure valve 
is equipped with cam-operated valves of the Andrew 
and Cameron pattern. Steam will be raised in three 
single-ended cylindrical, coal-fired boilers, working 
at 220 lb. pressure under forced draught. The forced 
draught fans are of the Howden type, with Howden 
turbulent-flow air heaters and uptake superheaters. 
Electric power will be supplied by two 15 kW, 110- 
volt steam-driven generator sets. 


The Late Colonel Cheesewright. 


Many of our readers will learn with deep regret 
of the death of Colonel Frederick William Cheéese- 
wright, which took place suddenly in London on 
Friday, October 12th. Colonel Cheesewright, who . 
was only sixty-four years of age, was trained as a 
civil engineer, and was articled to his father, Mr 
F. H. Cheesewright, M.Inst.C.E. After spending 
some time in Western Australia on railway survey 
and exploitation work, he returned to England in 
1896. During the war he saw active service in 
France, was mentioned in despatches, awarded the 
D.S.O., and promoted Colonel. Except in the war 
years, Colonel Cheesewright was actively engaged 
in business, having joined in 1896 Messrs. Eagland 
and Co., who, at that time, were the proprietors of 
the Iron and Coal Trades Review, and kindred publica- 
tions. At first he acted as advertisement manager ; 
later he became a partner, and afterwards a director. 
After the war he was appointed commercial manager, 
a position he held until he retired on the sale of the 
business to Industrial Newspapers, Ltd. He subse- 
quently acquired the business of A. Beanes and Co., 
Ltd., manufacturers of metal casements and windows, 
which he personally directed. Colonel Cheesewright 
was well known throughout the coal, iron and steel, 
and engineering trades, and his genial personality 
won the affection of all who knew him. 


The Retirement of Sir Allan Smith. 


On Tuesday, October 16th, the Engineering 
Employers’ Federation announced the resignation 
of Sir Allan Smith, who, for the past twenty years, 
has occupied the position of Chairman of the Manage- 
ment Board of the Federation. Sir Allan’s service 
with the Federation goes back to 1887. In a letter 
which was read at Tuesday’s meeting of the General 
Council of the Engineering and Allied Employers’ 
National Federation, Sir Allan asked on medical 
grounds to be relieved of his position, and with 
profound regret the Council decided to agree with his 
desire. It was decided to appoint Mr. A. Ramsay, 
who, for the past twelve years, has been Chairman 
of the Birmingham Association of Engineering 
Employers, to act as Director of the Federation. 
This appointment is subject to the approval by the 
members of the Association of certain alterations in 
the Federation’s constitution, which the new appoint- 
ment will necessitate. Sir Allan Smith has conducted 
all the difficult negotiations with the trade unions 
during the post-war period. His policy, which is 
summed up in a pamphlet entitled “Thirty Years 
of Conciliation,” issued in 1927, was—Not to attempt 
short cuts to industrial peace, but to foster good will 
and to cultivate friendly relations with the workpeople 
in the shops and with the unions as representing their 
members. If that were done, he believed, the ideal 
of industrial peace might be left to look after itself. 


Timber Research. 


THE annual report for 1933 of the Forest: Products 
Research Board of the Department of Scientific and 
Industrial Research, published by the Stationery 
Office on Monday, October 15th, states that the pro- 
gress of timber research has been definitely satis- 
factory, whether regarded from the actual results 
achieved or from the value of the results when applied 
in the timber-using industries and_ professions. 
Increasing interest is being displayed by all industries 
in the work of the Department’s Forest Products 
Research Laboratory at Princes Risborough. There 
have been 40 per cent. more inquiries relating to the 
seasoning of timber, besides numerous inquiries 
regarding the quality of commercial timber samples 
and the suitability of timbers for various purposes. 
The advice of the Laboratory has heen sought, among 
other matters, in the design of grain silos and in the 
selection of mine timbers. Special industrial tests 
have been carried out on timber for shovel handles, 
on fibre board egg cases, and on the mechanical 
properties of varieties of ash for omnibus bodies. 
The number of inquiries relating to damage by timber- 
destroying insects rose from 330 in 1932 to 526 in 
1933, while a great increase in the inquiries regarding 
dry rot in buildings and the types of preservatives 
to be used to prevent fungus decay is recorded. The 
report summarises the results of much important work 
on the seasoning-of timber, both in kilns and in air, 
on steam bending, on the effect of decay on timber 
strength, on the relation between the structure of 
wood and its mechanical strength, and on the pre- 
servation of timber. The fire-resisting properties of 
timber and methods of increasing the fire resistance 








bascule bridge over the entrance of Millwall Dock. 
The Connaught-road route in the Silvertown area is 





will be of the most modern type. The main propelling 





of timber have received increased attention. 
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Rapiat Frow: THE METROVICK CONDENSER. 


Pressure Drop and Heat Transmission.—Some 
mention of pressure drop has already been made in 
previous articles of this series. But it has been dis- 
cussed principally in its bearing upon the retention 
of condensate temperatures corresponding to the 
vacuum. Few manufacturers nowadays, however, 
have much difficulty in so arranging the plant that 
the steam and condensate temperatures at least 
correspond, so that the influence of pressure drop on 
this matter, though of considerable interest, is not of 
first-rate importance economically. But the occur- 
rence of a large pressure drop in condensers may have 
a very significant effect upon the performance by 
its influence on the rate of heat transmission. This 
effect is best demonstrated theoretically. In the 
determination of K it is necessary to calculate the 
value of the mean temperature difference between the 
steam and the cooling water and a very generally 
used formula is that due to Grashof : 


-(ts— ty) 
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in which ¢, and ¢, are the inlet and outlet tempera- 
tures of the cooling water respectively and ¢, and ¢, 
the steam temperatures at the top and bottom of the 
condenser respectively. Very frequently this formula 
is simplified by assuming the steam temperature to be 
constant throughout the condenser space. It then 
becomes as follows :— 
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If, as the steam passes through the tube banks, its 
pressure is progressively falling, its temperature also 
must be reduced in a corresponding manner. Conse- 
quently this latter formula, strictly, must apply only 
to those condensers in which it is known that the 
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Condenser. 


IX. 


denser is the arithmetic mean of the differences in the 
two passes, the Grashof equation becomes 
{(t4—t ) | 
(ts—4) 
¢r . 

( (ti—te) — at | 
(4i— f 
(ts— * J 
in which ¢; is the temperature of the steam between the 
two passes and t, the water temperature in the reverse 
end water box. Although on an actual plant it might 
be possible to take readings for t,, the measurement of 
t; would be almost impossible. Consequently the 
assumptions may conveniently be made that ¢; is the 
arithmetic mean of ¢, and ¢, and that ¢, is the arith- 
metic mean of ¢, and ty. 

In a similar way formule for double-pass con- 
densers can be derived from the “ Crossflow ”’ for- 
mula case 3. As for the two-pass Grashof, the 
assumptions may be made that there is an equal tem- 
perature rise in each pass and that the intermediate 
steam temperature is the arithmetic mean of t, and ¢,. 
These assumptions give formula = i e 
Alternatively it may be assumed that there i is a con- 
stant coefficient of heat transmission in each pass 
giving formula . (6) 
All these six formule ‘will giv e diffe ring results 
according to the conditions. Another, and the 
simplest “of all, may be added to the group on the 
assumption that the mean temperature difference 
is the arithmetic mean 
(t,—th) + (ts —te) 
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tn= (7) 
Values of the mean temperature difference as calcu- 
lated by these seven different formule for various con- 
ditions are tabulated in Table X*. Reading across the 
columns, it will be seen that there are noticeable 
variations in the values of mean temperature differ- 
ence given by the seven formule. These differences 
become particularly marked when the pressure drop 


























TABLE x. 
t,—t,. 16 deg. F. 13 deg. F 
In. | ee Somat) tram? 
| mer- One-pass Two-pass One-pass. Two-pass. 
| cury | 
| dp] 1 ih eed Gd Bn, ee Bo. dot a ule 5 | 
t,=80deg.F. | 0 | 14-80! | 14-80 | 15-79 | 15-79 | 14-79 | 16-20 | 16-90 16-90 | 17-48 | 17-48 | 16 
Vacuum =27-8in.| 0-2 | 13-62 | 4 49 | 12-89 | 14-38 | 14-29 | 13-57 | 14-60 ] 16-45 | 16 99 | 15-20 | 16-03 | 15-84 | 15- 
mercury 0-4 | 12-27 | | 10-8 | 12-67 | 12-40 | 11-82 | 12-85 | 14-18 : 13-20 | 14-34 | 13-99 | 13- 
ts—t,=24-3 deg. F.| 0-6 | 10-72 | 7-94} 10-79 | 10-22 | 10-08 | 10-95 | 12-35 10-62 | 12-44 | 11-98 | 11 
t;=70deg.F. | © | 14-22 | 14-22 | 15-37 | 15-37 | 14-22 | 15-7 | 16-39 16-39 | 16-97 | 16-97 | 16 
Vacuum =28-4in.| 0-2] 12-78 | 14 49 | 11-85 | 13-32 | 13-12 | 12-39 | 13-55] 14-50 | 16 4 | 13-97 | 14-94 | 14-77 | 14- 
mercury 0-4] 10-73 22 | 8-41 | 10-97 | 10-42 | 10-19 | 11-1 | 12-56 | 1°39 | 41-11 | 12-64 | 12-10 | 12- 
tz—t,=23-7 deg. F 0-6] 8-30 : pe 8-29 | 7-26 | 7-09| 8-30] 9-70 6-39] 9-72] 9-05 
t,=60 deg. F. 0 | 13-69 | 13-69 | 14-93 | 14-93 | 13-69 | 15-20 | 15-85 | 15-85 | 16-50 | 16-50 | 15 
Vacuum = 28-85in.| 0-2 | 11-60 at a 10-20 | 12-03 | 11-73 | 11-21 | 12-25 | 13-47 | 15 4. | 12-50 | 13-70 | 13-40 | 1 
mercury | 0-4] 8-61 8-59) 7-78] 7-72| 8-70] 10-22 | 15°85) 7.64 | 10-20| 9-56 
t3—t,=23-2 deg. F 0-6] 3-48 ; — 4-02 | — — | 4:25] 4-22 | = 5-30) — 
| j | 
t, = 50 deg. F. | 0. | 14-60 14-60 | 15-68 | 15-68 | 14-60 | 16-0 } 16-72 16-72 | 17-33 | 17-33 | 1 
Vacuum=29-15in. 0-2] 11-51 | 14 g9 | 9-60 | 11-96 | 11-52 | 11-08 | 12-05] 13-42] |, e» | 12-01 | 13-54 | 13-07 | 1 
mercury | 0-4] 6-84 — | 6-91] 5-03| 5-28] 6-85) 8-11/7°"*| — | 8.22) 7-05 
ts—t,= 24-0 deg. 1 0-6 a 4 yh eel ee aes | od a = gh ee 
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pressure drop is small. Although this objection does 
not apply to the full Grashof formula, case 1, in which 
allowance can be made for the change in steam tem- 
perature, there is another objection that can be made 
to its use when high drops in pressure are encountered. 
The Grashof formula is only correct for contraflow 
conditions. That is, it will only truly apply to a plant 
in which fluid flows through a tube in one direction, 
while another fluid flows externally along the tube in 
the other direction. In the majority of surface con- 
densers, however, the steam flow is across the tubes 
‘through which the water is flowing, and consequently 
for strict truth the Grashof equation can only be 
applied when the steam temperature is constant. 

By an analysis of the conditions within a condenser, 
due to Dr. D. M. Smith, a formula has been developed 
to meet the “‘ Crossflow ” arrangement. For a single- 
pass condenser it is as follows :— 
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When there is no pressure drop and consequently no 
temperature change of the steam this formula gives 
exactly the same answer as that due to Grashof. 
Strictly the foregoing formule are applicable 
only to single-pass condensers. They require 
modification if they are to be applied to double-pass 
condensers, as it is necessary to treat each pass of the 
cooling water separately. On the assumption that 





the mean temperature difference for the whole con- 




















is high, and are very considerable, indeed, for single- 
pass condensers. Some of the conclusions it is possible 
to draw from the results are best given in the words 
of the authors of the paper from which the table 
has been taken: ‘“‘In the case of single-pass con- 
densers, the cross-flow analysis used in case 3 most 
nearly represents the actual conditions, and gives a 
substantially different result from either of the 
more usually adopted Grashof formule... For 
single-pass condensers, therefore, if serious errors 
are to be avoided, the Grashof formule . . . should 
be abandoned and the cross-flow formula adopted. 
The simplified formula of case 2 should never be 
used for single-pass condensers. When the case 
of double-pass condensers is examined it will be 
found that the change introduced by the return flow 
brings all the formule, including even the simple 
arithmetic mean, much more closely into line with 
one another . It can still be said that the Grashof 
simplified formula of case 2 should never be used 
because the even simpler formula of case 7, giving the 
arithmetic mean, provides on the whole a much 
closer approximation to the truth... in the case of 
two or three-pass condensers the conventional 
Grashof formula of case 1 can be used without sensible 
error... The appreciable difference in the mean 





*Taken from the paper, “Some Factors Affecting the 
Design of Surface Condensing Plant,” by H. L. Guy and E. V. 
Winstanley, “ Proc.,”’ I, Mech. E., 1934. A great part of this 
article is founded upon the experimental work described in 
this paper. Since the paper is one of the very few of recent 
date which have dealt with surface condensing plant in a 
practical manner, we make no other excuse for our frequent 
references to it. 





temperature difference given in case 3 for the single- 
pass condenser as compared with case 5 for the two- 
pass condenser, illustrates an inherent disadvantage 
of the former compared with the latter design.” 

These remarks, of course, only apply to the different 
formule if it is normal in condenser practice for the 
pressure drop across the tube nests to exceed about 
0-1 of aninch of mercury. Where the pressure drop is 
less than 0- lin. all three single-flow formule will 
give approximately the same result, while for double- 
pass condensers, even the maligned simplified Grashof 
will not be in error by more than about 7 per cent. 
as compared with the cross-flow of case 5. 

The tables demonstrate with some force the severe 
effect of pressure drop in reducing the mean tempera- 
ture difference. Reading down the columns the 
value of the mean temperature difference is seen to 
fall very rapidly as the pressure drop increases. 
There is, of course, no reason to suppose that the 
value of K, the rate of heat transmission per square 
foot per degree Fahrenheit per hour, will be appre- 
ciably altered as a result of an increase in the pressure 
drop, but the reduction of the mean temperature 
difference must necessitate that the rate of heat 
transmission of the condenser as a whole becomes 
smaller. Thus, a condenser in which the pressure 
drop is considerable must have a greater surface 
area for the same duty than one in which the pressure 
drop is small. 

The foregoing theoretical investigation into the 
effect of pressure drop on condenser performance 
would be purely of academic interest if in practice 
the dimension of the pressure drop was always found 
to be small. It is, therefore, of interest to see what 
information is available as to the actual drops in 
pressure encountered in practice. In an earlier article 
of this series some figures provided by the English 





Electric Company, Ltd., were published. They are 
printed again in the following table :— 
Turbine load, | Temp. corresponding} Pressure Temp. of 
kW | to vacuum, deg. Fah.| drop, in. | condensate, 

of water. | deg. Fa 

No load me 82-15 3-0 86 

4000 90-3 73 «| 86 

6000 95-7 12-1 91-5 

8000 97-7 13-9 96 


These figures were obtained by means of a differential 
water gauge. 



































Mr. G. Arrowsmith, of Hick, Hargreaves, Ltd., 
10 deg. F. 
One-pass. | Two-pass. | 
| | 
ge ae ee oe ee 
6 7 1 2 q 3 \. i ee é | 7 
90 | 17-70 18-75| | 18-75 | 19-09| 19-09 18-75) 19-20 
38 | 16-10 17-31) 1. 25 17-10/ 17-55| 17-49| 17-21] 17-60 
92 | 14-35 | 15-87 9) 15-02] 15-77| 15-64) 15-55| 15-85 
-83 | 12-45 | 13-89 12-71| 13-95] 13-58] 13-32] 13-95 
-39 | 17-2 }18-24 18-24] 18-60] 18-60| 18-24] 18-70 
42 | 15-05 | 16-30] )..94/ 15-90| 16-39) 16-40) 16-18) 16-55 
11 | 12-60 } 13-91 “4! 13.27/ 14-10| 13-78| 13-70] 14-10 
79 | 9-80 ]10-99 9-02| 11-30] 10-75} 10-40/ 11-30 
85 | 16-70 } 17-82 17-82] 18-10| 18-10] 17-82] 18-20 
21 | 13-75 [15-20] 17. 44| 14-60] 15-20) 15-02) 14-90) 15-25 
52 | 10-20 }11-60| *4°°“| 10-0 | 11-75] 11-24] 11-15] 11-70 
si 5-75] 5-11 oy i eee — | %-85 
-72 | 17-50 | 18-52 18-52] 18-88| 18-88| 18-52! 19-0 
89 | 13-55 | 15-02] »..5| 14-05] 15-12] 14-75) 14-70| 15-05 
00| 8-35] 9-25 =| 6-60} 9-68) — | 8-90] 9-85 
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has pointed out that, from the point of view of its 
influence on heat transmission, it is the pressure 
drop through the first 90 per cent. of the tubes that 
is important. Among the remainder of the tubes, 
which mainly comprise the air cooler, a substantial 
pressure drop can have little influence on heat 
transmission and may not be disadvantageous. 
He has given the following figures from a condenser 
with a shell diameter of 12ft. 6in. as typical :— 


Light Normal Overload. 
duty. duty. 
Pressure drop over first 
90 per cent. of tubes 
in. Hg. 0-004 0-025 0-08 
Pressure drop over 
remainder,in.Hg... 0-3 0-325 0-4 


These figures were obtained by the use of a differential 
water gauge. It may be observed that except for 
the overload reading the drop in pressure over the 
first 90 per cent. of tubes is too small to influence the 
steam temperature by as much as | deg. Fah. except 
in very high vacuum plant. 

Both the foregoing sets of figures indicate the 
existence of a positive pressure drop. Mr. Dexter, 
however, has instanced the results of careful tests 
of a condenser of Mirrlees-Delas-Ginabat design, 
in which a pronounced negative pressure drop was 
found. The tests showed that there was a pressure 
rise of 10mm. of mercury from the steam inlet to 
the condenser bottom; a pressure rise of 6 mm. of 
mercury from the steam inlet to the air suction 
branch; and a pressure fall of 3 mm. of mercury 
through the air-cooling chamber. These results, 
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according to Mr. Dexter, can be regarded as by 
no means unusual. 


THE METROVICK CONDENSER. 


In face of this conflict of evidence it is pleasant to 
be able to turn to the Metropolitan-Vickers Elec- 
trical Company, Ltd., and to find that the firm has 
carried out a long research into the subject, with the 
result that for large plant it has been found adyan- 
tageous to depart from the conventional downflow 
design. Unfortunately, however, the research staff 
of the firm does not appear to have investigated any 
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“The Enomece’’ 


Fig. 38 shows a typical modern Metrovick design. 
Longitudinally arranged within the shell and situated 
slightly below the centre line, there is a pipe provided 
on its underside with holes. It is connected through 
the water box at one end with the air ejectors which, 
are, as usual, situated in any convenient position. 
The tubes are arranged around this pipe in banks of 
horseshoe shape. Since, of course, the air suction 
must be situated in the coldest part of the condenser, 
the first pass of the cooling water is through the inner 








bank of tubes. Where the air suction pipe passes 


‘Air Suction 
Pipe 


Condensate 
rap 


radially towards it. The drawing reproduced in| condensate. The consequent ebullition drives off 


any air which may still remain in the condensate and 
completes its de-aeration. In a photograph repro- 
duced in Fig. 40 the appearance of the tube plate at 
the inlet and outlet water box end of a large radial 
flow condenser may be observed. In another engrav- 
ing, Fig. 41, showing the appearance of a condenser 
completely erected in a power station with its 
auxiliaries around it, the air suction pipe emerging 
from the centre of the water box door is clearly to be 
seen. Both cast iron and built-up shells fabricated 
by the welding of steel plates are made by the firm. 
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FiG, 38—DESIGN OF LARGE RADIAL FLOW CONDENSER 


modern downflow designs in which steam lanes are 
carried to the bottom of the condenser. The results 
obtained are, nevertheless, of great value and have 
been published in the form of a technical paper* and 
it is unnecessary to enter into them here in detail. It 
will suffice to say that the firm’s designers have 
originated formulz by the use of which the pressure 
drop to be expected in any new design can be calcu- 
lated, provided that a condenser with a tube plate 
arrangement of a similar character is in existence and 
has been tested. The existing condenser may be of 
entirely different size from that of the new design and 


through the water box it is provided with internal 
ribs so that advantage may be taken of the arrange- 
ment further to cool the air before it reaches the air 
ejectors. 

The shell of the condenser is so shaped that the 
entering steam has access almost to the whole of the 
periphery of the outer tube bank. Although it is not so 
shown on the drawing, the pitching of the tubes in 
the outer bank is made radial in the latest designs so 
that the steam may penetrate inwards easily. (This 
is illustrated in Fig. 40.) Since the steam can flow 
under the banks of tubes the condensate falling from 











Fic. 39—FABRICATED SHELL OF 12,000 SQUARE FOOT CONDENSER 


need only resemble it in its tube plate arrangement. 
It is also interesting to find that in the technical 
paper describing these results only one instance of a 
negative pressure drop having been noticed is men- 
tioned. That was in connection with a test in which 
large quantities of air were admitted to the condenser 
and is recorded as an anomaly. 

As was mentioned above, there was evolved as a 
result of these tests and many other researches a 
condenser with a novel form of tube plate arrange- 
ment. It has the air suction centrally placed and the 
steam flows through the tube banks more or less 








* Loc. cit. 
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Fic. 40—TUBE PLATE OF RADIAL FLOW CONDENSER 3: 





them necessarily comes into contact with the uncon- 
densed steam and is raised in temperature. On 
account of the fact that the steam has easy access to 
the surface of the condensate, a water seal is provided 
in the condensate outlet pipe to prevent the steam 
being drawn into the extraction pump. The design 
of the sealing hotwell,as can be seen from the drawing, 
is very simple. From the top of the “ bell ”’ a small- 
diameter pipe is led up into the centre of the con- 
denser. This outlet not only allows any air or steam 
that might collect beneath the bell to escape, but also, 
since it makes connection with the region of lowest 
pressure, actually encourages evaporation of the 





The engraving Fig. 39 shows the fabricated shell of a 
12,000 square foot condenser ready for machining 
and the system of internal and external ribs is worthy 
of notice. Tube plates are secured to the shells by 
collar bolts and are usually supported by stays 
extending along the condenser between the plates. 
In regard to the placing of “sag ’”’ plates, a special 
research was carried out by the Metrovick staff and 
apparatus has been evolved by the use of which the 
periods of vibration of a condenser tube, variously 
supported, may be determined. This research was 
undertaken and the machine evolved in order that 





the firm might be in a position to provide an arrange- 
ment of sag plates which would entirely eliminate any 
possibility that the natural period of vibration of the 
tubes might coincide with the rate of vibration 
impressed upon them by the'rotation of the turbo- 
generator. In order to’reduce power losses on the 
water side and so prevent erosion of the tube ends, as 
well as eliminate any tendency to tube spinning, the 
company prefer to expand the tubes into the tube 
plates with a bell-mouth at the water inlet end. 
Screwed ferrules with linen packing are used at the 
outlet end. The water boxes and doors are made of 
cast iron to resist the action of corrosive waters and 
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small hinged doors are also provided for inspection. 


Just because this design of condenser is so very 


different from any of those previously described, 
particular interest must be felt in figures obtained on 
test. Although, unfortunately, such figures for plant 
of the very latest design are not yet available, yet 
there have been published the test results of two 


TaBLe XI.—Condenser Analysis : 














This variation is, of course, well within the accuracy 
of commercial testing, since the calculated K is very 
sensitive to errors in reading. However, the small 
falling-off of the value of K beyond three-quarter 
load could be explained by the effect of pressure drop 
beginning to be felt, and, as was shown earlier in this 
article, it would automatically reduce the mean 


Heat Balance and Calculation of Circulating Water Quantity.—Lister Drive. 


























Test No. 1 2 | 
Nominal load fraction of full .. | ; 4/4 | } | 5/4 
Output at alternator terminals, kW a 19,775 | 25,545 12,926 31,188 
Alternator efficiency, per cent. 96-05 96-34 94-97 96-51 
Outlet as at coupling, kW 20,588 |} 26,512 | 13,611 ,316 
Add for bearings, oil pump, &e., kW 187 187 | 187 | 187 
Output as at blades, k ‘ 20,775 26,699 13,798 32,503 
Total steam through < from turbine ‘and ejectors, Tb. per hour. .| 204,423 256,371 136,977 | 320,675 
Heat in steam presented, B.Th.U. per Ib. . ‘ ro 1,357 -2 1,370-4 1,357-9 | 1,370°8 
Heat remaining in condensate, after feed heaters, B.Th.U. per ‘Ib. 107-4 111-3 | 100-2 117-0 
Heat in steam, presented, less heat in condensate : 1,249-8 | 1,259-1 | 1,257-7 1,253 -8 
Total heat presented, less heat in condensate, B.Th.U. x 108 255-488 322-796 172-276) 402 -062 
Heat accounted for as mechanical output as at blades, B.Th.U. > 106 70-884 91-097 47-079) 110-900 
Heat extracted by condenser, B.Th.U. x 106 : : 184-604 231-699 125-197) 291- a 
Rise in temperature of circulating water, deg. Fah. 13-43 17-28 9-54 21- 
Circulating water quantity, gallons per hour | 1,374,530 1,340,850 1,312,340 i 329, 500 
Inlet circulating water temperature, deg. Fah. | 83-97 | 84-61 81 49 85-30 
Outlet circulating water temperature, deg. Fah. ia 97-4 | 101-89 91-03 107-2 
Average absolute pressure at exhaust flange, inches Hg 1-94 | 2-27 1-56 2-75 
Corresponding temperature, deg. Fah. “| 100-1 105-4 92-91 111-8 
Average observed steam temperature at exhaust flange, deg. Fah. 99-5 104-7 92-4 112-3 
Sondensate temperature, deg. Fah. we . 99-9 | 104-6 93-1 110-5 
Difference between condensate temperature and “ vacuum ” temperature, mI | 
deg. Fah. | —0O-2 | 0-8 +O-2 —1:3 
Difference between ‘ “vacuum ” te mperature ‘and outlet ¢ ireulating + water | 
temperature : os 2-7 3-51 1-88 4-6 
Surface of condenser, square feet a3 37,800 | 37,800 37,800 | 37,800 
Logarithmic heat transfer constants— Kon “vacuum ” temperature .| 649-9 631-7 627-9 | 615-8 
on observed steam temperature. | 727-6 697-7 720-4 586-2 
' { 


Metrovick condensers of the radial flow type. One 
of the most notable productions of the firm is the 
37,800 square foot condenser installed in the Lister 
Drive No. 3 power station and described in THE 
ENGINEER of October 19th, 1928, and following issues. 
This plant was guaranteed to condense 260,000 Ib. of 
steam per hour at a vacuum of 27-6in. of mercury 





temperature difference. Thus the use of the simplified 
Grashof formula would tend to depress the calcu- 
lated value of K with increase of load. 

The test results of the Lister Drive plant do not 
include figures of the pressure drop. But in another 
series of tests of which figures have been published by 
the Metrovick Company the pressure drop was noted. 








Fic. 41—-COMPLETELY ERECTED 


(barometer 30in.) when supplied with 23,200 gallons 
of cooling water per minute at a temperature of 
83 deg. Fah. The results of an independent test 
carried out by Mr. Selvey are given in Table XI. 
Some factors that may be noted are that. the vacuum 
attained corresponds with a temperatute only from 
2 deg. Fah. to 4 deg. Fah. above the circulating water 


CONDENSER IN POWER STATION 


The plant in question is that at the Stonebridge Park 
Power Station of the L.M.S. Railway, and test results 
are given in Table XII. The condenser has a surface 
area of 15,500 square feet and was designed to main- 
tain a full-load vacuum of 28in. when supplied with 
15,200 gallons per minute of circulating water at a 
temperature of 80 deg. Fah. It was tested by Mr. 


TaBLe XII.—Analysts of Condenser w Farforeanes, — Stonebridge Park. 














Test No. ] 2 
Nominal load in fraction of full power 5/4 3/4 | 3 | 4/4 | 5/4 
Quantity of circulating water, gallons - hour 954,026 892,376 948,649 949,396 978,116 
Inlet water temperature, deg. Fah. ae 76-29 78-83 77-80 77-27 77-79 
Outlet water temperature, deg. Fah... 89-95 88-93 85-94 88-87 91-27 
Average absolute pressure at exhaust flange, i inches of ‘He 1-709 1-523 1-372 | 1-564 1-757 
Corresponding temperature, deg. Fah. . 3 95-9 92-15 88-80 | 93-02 96-80 
Condensate temperature, deg. Fah.. 97-02 94-20 90-30 94-61 98-02 
Heat transfer, B.Th.U. per square foot per hour per ‘degree of| 

mean temperature difference on Grashof simplified - .. | 734-0 817-5 824-5 817-0 | 779-2 
Heat transfer, B.Th.U. per square foot per hour per degree of i mean) 

temperature difference on Grashof 793 863 854 860 845 
Average absolute pressure at vapour suction, inches of Hg 1-579 1-492 1-362 1-499 1-649 
Pressure drop across condenser, inches of Hg : | 0-130 0-031 0-009 0-065 0-108 
Head lost by circulating water between inlet and discharge, feet 14-15 13-65 16-45 15-6 16-45 


Selvey. The value of K calculated by the simplified 
Grashof formula is substantially higher than that 
obtained on the Lister Drive plant. That change was 
to be expected, since it is easier to obtain a high rate 
of transmission in small plant than in large. There is 
also the same falling-off in the value of KK as the load 
increases; again this is within 5 per cent. The 
figures for pressure drop are tabulated and by their 


outlet temperature; that the condensate is prac- 
tically at a temperature corresponding to the vacuum, 
and that the value of K is consistently above 600. 
In connection with this last remark, it may be noted 
that the value of the mean temperature difference has 
been calculated by the Grashof simplified formula. 
[t will be observed that at overload the value of K is 
about 5 per cent. less than that at three-quarter load. 








use the value of K calculated by the full Grashof 
formula (case 1, Table X) have been added. 
Since slightly lower values of mean temperature 
difference are obtained by the use of this formula, 
the value of K is found to be higher in each 
case. But it is of more interest to observe that the 
value is substantially the same for each test except 
No. 1. It was of this condenser that, in 1928, Mr. 
Selvey stated that the values of the rate of heat trans- 
mission were the highest he had met with in the case 
of large condensers. 
(To be continued.) 








The Zarlatti Diesel-Pneumatic 
Locomotive. 


In Le Genie Civil for September 29th, M. G. Delanghe 
discusses in considerable detail the Zarlatti locomo- 
tives, and gives some particulars of the 600-950 H.P. 
metre-gauge engine which is now being completed by 
the Compagnie Franco-Belge de Matériel de Chemins 
de Fer. This engine has a 4-8-2 wheel arrangement 
with two 460 mm. by 565 mm. cylinders, acting on 1-40 m. 
driving wheels. The distribution is by poppet valves. 
A tractive effort of 10 tonnes is estimated. The total 
weight is 70 tonnes, and the load on the drivers 40 tonnes. 
The total length over the buffers is 13-3m. The Diesel 
engine is of the M.A.N. type, and is capable of developing 
600 H.P. at 600 r.p.m., or 800 H.P. by employing Rateau 
supercharging. It is coupled to a two-stage, double- 
acting vertical compressor, with two low and one high- 
pressure cylinders. The intermediate air pressure is 
4-75 atm., and the final pressure 15 atm. The air, condi- 
tioned with water, is taken to the locomotive cylinders 
through a regulator, which is manipulated in much the 
same way as the reversing and cut-off gear of an ordinary 
steam locomotive. 

The greatest obstacle to the use of compressed air as a 
transmission medium is that if a long cut-off is employed, 
the air cools to a very low temperature by expansion. By 
limiting the temperature rise of the air during com- 
pression by water injections, using relatively low pressures, 
and a moderate degree of superheating, the trouble may 
be surmounted, but the locomotive cylinders become 
inconveniently large, as in the 1200 H.P. compressed 
air locomotive built by M.A.N. a few years ago. In the 
Zarlatti system the use of higher pressures is rendered 
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ZARLATTI CIRCUIT 


possible by the ingenious employment of a relatively 
large amount—about 10 per cent.—of water vapour in 
the compressed air. During expansion in the cylinders 
this water vapour prevents an excessive fall of tempera- 
ture, for, as the temperature of the air falls, the steam 
condenses, giving out its latent heat, thus putting a brake. 
so to speak, on the total drop of temperature. Super- 
saturation, which might be feared, is prevented, so it has 
been found in practice, by the inevitable inclusion of very 
fine particles of dust in the air, which act as nuclei and 
cause condensation in droplets. As a matter of fact, the 
provision of an appropriate amount of water vapour | 
checks any considerable variations in the cylinder tem- 
peratures, whatever the external conditions—say, between 
summer and winter—may be, always provided that the 
terminal pressures are kept constant. A special control 
gear is provided in the locomotive to satisfy this condition. 

The diagram herewith shows the complete Zarlatti 
circuit. Here A and A are the two low-pressure com- 
pressing cylinders. They deliver air at a pressure of 
4-75 kg. jem. 2, and a temperature of 173 deg. Cent. to 
a spray mixer B, in which 5 per cent. of water is injected 
into the air, reducing its temperature to 80 deg. Cent. 
From B the moistened air passes to C, the high-pressure 
compressing cylinder, where it is raised to a pressure of 
15 kg./cm.*, and a temperature of 200 deg. Cent. It is 
delivered to a second saturator D, in which it receives 
another dose of water, bringing the percentage up to 
8-5 and the temperature to 120 deg. Cent. Then it enters 
@ superheater E, warmed by the exhaust from the Diesel 
engine, where the total burden of water is raised by 
injection to 10 per cent., and the final temperature to 
230 deg. Cent. In this condition it enters the engine 
cylinders from which it exhausts at a pressure of 1 kg. /cm.? 
and a temperature of 45 deg. Cent., carrying 6 per cent. 
of water vapour and 4 per cent. of condensed water. 

Regulation is effected, in part, by controlling the speed 
of the Diesel engine down to 300 r.p.m. After that point 
has been reached it is necessary to reduce the output of 
the compressor, and that is done by cutting out auto- 
matically one or more of the four compression spaces- 
one on each side of each piston—in the two L.P. com- 
pressor cylinders. By regulating the engine speed and 
the number of compressing spaces in use, it is possible 
to maintain a constant admission pressure and tempera- 
ture in the valve chest. All these steps are effected by 
the operation of a single lever over notch plate. 

It is estimated that whilst the price of an oil-electric 
locomotive is about three times that of a steam locomotive, 
the price of the Zarlatti engine will only be about twice, 
and according to estimates the economy in operation over 
that by steam should be 35 per cent, 
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The Galloway Water Power Scheme. 


No 


ais 


(Continued from page 368, October 12th.) 


GENERAL outline of the whole of the works 

included in the Galloway power scheme was given 
in @ previous article, and it is now possible to attempt 
a more detailed examination of those parts of the 
scheme which have already been, or soon will be, 
completed. For clarity a certain degree of recapitula- 
tion will be necessary. The completed works, reckon- 
ing from the downstream end, comprise the Tongland 
power station, dam, and aqueduct by means of which 
the final generation of power from the water coming 
down from the other power stations further upstream, 
and from the additional catchment area, will be made ; 
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the limit of tidal waters. The river at this point flows 
in a southerly direction with a general swing towards 
the west, interrupted at intervals by more or less 
abrupt windings. It is deeply sunk beneath the 
general level of the surrounding country in a gorge. 
At a point about 400 yards above the village a high 
rocky bluff projects slightly into the gorge from 
the west and forms a suitable abutment for the con- 
struction of an arch dam across the river. This dam, 
which has its spillway at level 120ft. above O.D. 
(see general plan and profile, Fig. 7) diverts the 
flow of the river into a tunnel driven through the 
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FIG. 7-—-PLAN OF TONGLAND WORKS AND PROFILE OF AQUEDUCT 


the Glenlochar barrage controlling the flow of the 
water out of Loch Ken down to Tongland; the 
Glenlee power station, pipe line, and tunnel by means 
of which the fall of the water from the upper catch- 
ment area of the river Dee is utilised; and the 
Clatteringshaws dam, which has created a great 
storage reservoir and supplies the Glenlee power 
station with water. 


TONGLAND WoRKs. 


The village of Tongland is situated on the west 
bank of the river Dee about a quarter of a mile above 
















q Cut-off Wall 


rocky bluff. Thence the water is carried in a rein- 
forced corcrete pressure aqueduct, as described in 
the earlier article, to a surge tower close by the 
power station fully half a mile downstream. The 
construction of these works involved the carrying 
out of a number of subsidiary operations, such as 
the diversion of the main road from Laurieston 
and Kirkcudbright to Castle Douglas away from the 
line of the aqueduct and the sites of the power station 
and dam; the construction of three road diversions 
across the aqueduct to serve the properties on the 
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east side thereof ; and the clearing of trees and vege- 
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tation from the slopes of the gorge upstream of 
the dam, which will be flooded when the dam is 
completed. 


TONGLAND Dam. 


At a first visit to the Tongland dam the.onlooker 
is likely to find its arrangement somewhat confusing, 
since the contours have demanded a departure from 
a@ usual type of construction. The main portion of 
the dam consists of a horizontal arch about 7Oft. 
high from river bed level on a radius of 145ft. to 











FIG. 9—ARCH DAM UNDER CONSTRUCTION’ °& 


the upstream face, and extending through an 
angle of 1133 deg. This arch finds an abutment on 
the west side against the high rocky bluff already 
mentioned. At its other end, however, the contours 
of the ground are not so kind. The river has not 
always flowed along the channel the arch dam blocks. 
At some ancient period it appears to have flowed 
in a subsidiary and much shallower gorge on the 
east of its present course, and divided from it by a 
long, narrow, rocky “island.” Although this 
‘island’ forms an abutment for the lower part of 
the arch dam, it is not of sufficient height to perform 
the same service for the upper part. Consequently, 
the upper part of the arch dam is abutted against a 
straight gravity dam which joins it tangentially and 
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lies diagonally to the flow of the river along the 
eastern side of the “island.” In turn, this gravity 
dam terminates against the western pier of a pair of 
flood gates which face northwards up the “ ancient ”’ 
watercourse. Immediately beyond the flood gates 
the ground rises somewhat abruptly and, conse- 
quently, there is not room to provide sufficient length 
of spillway directly in line with the flood gates. A 
curved spillway 300ft. in length is carried diagonally 





dam was built up-in sections 70ft. long, separated 
by closing spaces 6ft. wide. At a point above the 
deepest part of the river bed a draw-off pipe 6ft. 
in diameter was imbedded in the concrete, having 
at its downstream end a dispersing needle valve 
with 5ft. diameter outlet, and at the upstream end 
a cast iron bellmouth which canbe closed by an 
emergency free roller gate, 7ft. 3in. high by 6ft. 
wide. The operating gear for the emergency gate is 











FiG. 10-—FLOODGATES FROM UPSTREAM 


upstream from the eastern pier of the flood gates, 
the ground behind being excavated where necessary 
to provide a channel to carry off the water. At 
first sight this channel looks remarkably like an 
open aqueduct. As the Kirkcudbrightshire Dee, 
like its Cheshire namesake, is noted for its salmon, 
a fish ladder is provided by means of which the fish 
may surmount the dam. Starting some distance 





contained in a valve house at the top of the dam. 
Access to the needle valve is obtained from the valve 
house by a ladder fixed to the sloping downstream 
face of the dam. A pipe 24in. diameter with sluice 
valve and disperser is provided adjacent to the needle 
valve for supplementing the flow in the river channel 
between the dam and the power station. On the 
completion of the dam, gates were lowered on the 








FiGs. 11 AND 12—-CONSTRUCTION 


downstream of the arch dam it winds around the 
southern end of the “island ”’ to a point just beside 
the flood gates. 


THE ArcH Dam. 

The arch dam, the design of which is shown in 
the drawing, Fig. 8, is constructed of good quality 
concrete made from aggregate quarried locally and 
Portland cement. It is founded on sound rock a 
few feet below the river bed, and its heel is protected 
by a cut-off trench, concrete-filled. Through this 
trench holes were drilled deep into the rocks below, 
and after the trench had been concreted grout was 
forced down grout pipes into these holes for the 
consolidation of the rock. The upstream face of 
the dam is vertical, and the downstream face is 
constructed to a batter of 1 in 0-25. A pathway 
5ft. 6in. wide runs along its top. The first part of 
this dam to be constructed was that extending out- 
wards from the “ island.”” Excavation for the finding 
of foundations in the river bed was carried. on behind 
the protection of a cofferdam, built out to midstream, 
and the base of the dam was here constructed with 
two temporary openings about 18ft. wide by 12ft. 
high, through which the river was diverted when the 
remainder of the arch came to be built. A photo- 
graph reproduced in Fig. 9 shows the state of the 
work on the arch dam in July, 1933. Above the 
level of the top of the temporary openings the arch 








AND REINFORCEMENT 


upstream sides of the temporary openings, and they 
were filled in with concrete in the usual manner. 


GRAVITY Dam, FLoop GATES, AND SPILLWAY. 


The building of the gravity dam, flood gates, and 
spillway proceeded concurrently with the construc- 
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FiG. 13—SECTION THROUGH PRESSURE AQUEDUCT 


tion of the arch dam. A view of the works in March 
of this year is reproduced in Fig. 20, page 388, and 
shows the arch dam in the foreground with the 
gravity dam beyond. The superstructure of the 
flood gates can also be seen under erection. The 
gravity dam has a maximum height from original 











ground level of about 35ft., and a typical section 
through it is included in the drawing, Fig. 8. There 
is no feature of particular interest in its design. 
The flood gates which lie beyond the gravity 
dam are to be seen in the two tone engravings, 
Fig. 19, on page 388, and Fig. 10. The gates are 
each 25ft. wide by 3lft. high, and the sill level is 
at 93ft. above O.D. The operating gear is mounted 
on the superstructure and the counterweights hang 
in wells in the concrete columns. Originally, the 
intention was to build the superstructure of steel, 
but the better to make the building “tone” with 
the countryside it was later decided to embed the 
steelwork in concrete. In both the engravings to 
which reference has been made, the relative angular 
positions of the flood gates and the gravity dam can 
be observed, while in the foreground of Fig. 18 the 
footbridge over the spillway channel to the eastern 
bank is visible. The situation of the floodgates and 
spillway on the eastern side of the “ island ’”’ has the 
advantage that flood waters are discharged into the 
“ancient ’’ channel to rejoin the main stream some 
hundreds of feet lower downstream. Consequently, 
there is no need to construct an expensive protective 
apron on the downstream side of the main arch dam 
to protect its toe from erosion. The spillway extends 
in a northerly direction from a point close by the 
eastern pier of the flood gates, and is a concrete 
structure with its top surface at level 120ft. above O.D. 
Its discharge passes into a concreted channel partly 
excavated from the eastern bank, which carries the 
water beneath the footbridge already mentioned to 
the steep spillway apron shown in the engraving. 
Fig. 21, page 388. A similar apron, with lesser 
slope, is provided below the flood gates, and the 
water from both the spillway channel and the 
flood gates, after passing over their deflecting 
* buckets,” is discharged into a common cushion 
pool provided partly by Nature, and partly by 
the construction of a small dam across the “ ancient ” 
watercourse a short distance lower down. 


THE Fish Lapper. 

The fish ladder, as we have mentioned before, begins 
a short distance downstream of the arch dam, and 
winds around the southern end of the “ island.” 
Since the level of the water has been “* backed up ”’ 
to the extent of about 70ft. and a rise of not more 
than about 2ft. per pool of the fish ladder is allowable, 
the structure is necessarily of some length. Its 
situation is roughly indicated on the general plan, 





OF CONCRETE PRESSURE AQUEDUCT 


Fig. 7, and it consists of twenty-nine steps as far as 
the resting pool behind the gravity dam, inclusive of 
three other resting pools on the way up. Each step 
is connected with those above and below by sub- 
merged orifices. Above the topmost resting pool 
a series of five sluice chambers incorporated in the 
dam provides for varying levels in the reservoir. 
Three of these chambers are provided with sluice 
gates opening into the reservoir, and each is con- 
nected with those above and below by submerged 
orifices. The sluice gates covering the openings 
into the reservoir are controlled from a machinery 
house at footway level, and can be seen in the engrav- 
ing, Fig. 10. Sufficient water flows down the fish 
ladder continuously to enable fish to ascend, and 
at certain times this flow is supplemented by dis- 
charge from the 24in. pipe through the dam, so as 
to provide a heavier flow in the river channel and 
thereby induce fish to pass up from the power station 
to the foot of the ladder. 
WaTER INTAKE, TUNNEL AND AQUEDUCT. 

The water intake on the western side of the arch 
dam is provided with screens and raking machinery, 
and at the actual tunnel portal, illustrated in Fig. 18, 
page 388, there is a large free roller gate. The tunnel 
itself is 22ft. in transverse diameter and 480ft. 
long. It was cut through rock and is lined with con- 
crete. The construction of the pressure aqueduct 
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which conveys the water from the point of its emerg- 
ence from the tunnel to the power station is so well 
shown by the drawing, Fig. 13, and the two photo- 
graphs reproduced in Figs. 11 and 12, that there 
Its section alters 


is little need to describe it further. 


overhead travelling crane. It houses three 11,000 kW, 
11 kV vertical Francis-type turbines, and English 
Electric generators, besides an auxiliary 250 kW 
set for local supplies. A building erected at right 
angles to the turbine-house and making a T with 








capacity to deal with the maximum daily peak load 
of the station. The main hydraulic storage reservoir 
for Tongland is Loch Ken, which has a surface area 
sufficiently great to provide storage of 2000 million 
gallons on a draw-down of only 4ft. The Glenlochar 





FiG. 14--TONGLAND POWER STATION UNDER ERECTION 


in three steps from a flattened oval at the tunnel 
portal about 22ft. wide to circular at the lower end, 
the better to take the pressure. For a part of its 
length at the higher end it is wholly below the ground 
level, and was constructed by a cut-and-cover method. 
Elsewhere it projects to a greater or lesser degree 
above the surface of the ground, and the excavated 
material has been piled upon it as an embankment 
for its protection. Where public roads pass over 
it, its crown and sides as far down as the haunches 
are thickened by about Tin. to provide additional 
strength, the width of the thickened section being 
24 times that of the roadway. At intervals access 
manholes 2ft. 6in. in diameter have been inserted 
in its crown. The reinforcement of the concrete is 
carried for a distance of 70ft. into the tunnel lining, 
until there is sufficient cover for the rock above to 
be relied upon to give ample strength. Together, 
the total length of tunnel and aqueduct is 3800ft. 


SuRGE TOWER, POWER STATION, AND TAIL-RACE. 


The pressure aqueduct, the profile of which can 
be seen in Fig. 7, terminates at the surge tower. 
beneath which it makes junction with a steel pipe 
18ft. 6in. in diameter. A large opening in the upper 
surface of the pipe, which is embedded in concrete, 
allows the.water to rise into a great steel tank, 
100ft. in diameter, having its top 80ft. from the 
ground, and of sufficient capacity to deal with any 
surge that may be expected. The tank is mounted 
on a reinforced concrete arcaded base, and there is 
built into it an overflow channel Jeading excess water 
away to the tail-race. Beneath the surge tower 
the large steel pipe divides into three branches, 
cach 11ft. 6in. in diameter, also encased in concrete. 
Beyond the limits of the surge tower each branch 
pipe is fitted with a butterfly valve, the controls for 
which are arranged in a valve house equipped with 
a 25-ton overhead crane. From the valve house the 
three pipes slope sharply downward into the power- 
house. The whole arrangement, together with a 
section through the power-house, is’ to be seen in 
the drawing reproduced in Fig. 16, and the half-tone 
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Fic. 16—SURGE TOWER, 


engraving, Fig. 14, shows the appearance of the | available for the generation of power being estimated 
power station under erection with the surge tower | at about 102ft. 


in a partly completed state beyond. 

The power station, the interior of which can be 
seen in the engraving, Fig. 15, is a reinforced concrete 
building with a steel framework, carrying a 60-ton 


it, and with frontage to the main 
the office accommodation and houses the switchgear 
and control apparatus. 

For 300 yards downstream of the power station 
the river bed has been excavated to make a suitable 


Fic. 15—INTERIOR OF TONGLAND POWER STATION 


road, contains | barrage is situated at the outlet of the river from the 


long narrow loch, and its appearance can be judged 
from the photograph reproduced in Fig. 17. This 
control work was built about two years ago. The 
necessity to provide unrestricted passage for heavy 








tail-race. This lowering of the bed has necessitated 
the construction of a fish pass of two pools to allow 
salmon to proceed upstream. The normal tail-race 
level will fluctuate with the amount of load and the 
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GLENLOCHAR BARRAGE. 
As was mentioned in the first article, the reservoir 





created by the Tongland dam is not of sufficient 








FiG. 17—THE GLENLOCHAR BARRAGE 


floods determined the general features of its design. 
Its length between the inner sides of the two outer- 
most piers is 326ft., and it consists of two sets of 
three Glenfield and Kennedy free roller sluice gates, 
each 45ft. wide, separated by a fish pass opening 
20ft. wide. To suit the bed of the river three of the 
gates have sills at elevation 140 and are 10ft. deep, 
the other three gates being 9ft. deep with sills 
at elevation 141ft. The sills consist of steel beams 
embedded in concrete, and downstream from the 
sills the bed of the river is protected by a lipped 
concrete apron and stone pitching. The fish pass 
is formed of two large pools within concrete walls, 
the passages for fish being through submerged 
openings in the transverse walls. 

The machinery for operating the gates is mounted. 
on the deck of a steel overbridge. The gates can be 
operated by hand or electrically from the headstocks 
on the bridge, or electrically from a small switch- 
house on the west bank, and provision is also being 
made for remote control from Tongland power station. 


(To be continued.) 








Tue Official Returns rendered to the Electricity Com- 
missioners show that 1142 million units of electricity 
were generated by authorised undertakers in Great 
Britain during the month of September, 1934, as compared 
with the revised figure of 1023 million units in the corre- 
sponding month of 1933, representing an increase of 
119 million units, or 11-6 per cent. During the first nine 
months of 1934 up to the end of September, the total 
amount of electricity generated by authorised under- 
takers was 10,873 million units, as compared with 9359 
million units for the corresponding period of 1933, repre- 
senting an ircrease of 1514 million units, or 16-1 per cent. 
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Future Electricity Consumption.* 
By J. M. KENNEDY, M. Inst. C.E., M.1.E.E. 


As the Central Electricity Board gradually bring their 
schemes into full operation, it is inevitable that the less 
efficient stations will be closed down entirely, or only 
operated for restricted periods, in order to effect reasonable 
economies in production, and until the total demand in all 
areas has reached a proper proportion of the total amount 
of plant installed there is bound to be some further reduc- 
tions of station staff. 

Fortunately, however, the engineering mind is an 
adaptable one, and where the employer and employee are 
both willing to face the situation it should be possible to 
evolve schemes of transfer of men from the generation to 
the distribution side of the business which will prove 
mutually satisfactory. When land is available for storage 
of ashes it would appear quite feasible to employ boiler- 
house staff during the summer months on the making of 
breeze blocks, either for sale or for cable protection, and 
doubtless other schemes of a similar nature could be 
devised. I am a great believer in the old adage ‘* Where 
there’s a will, there’s a way,”’ but the will must be present 
in the hearts of both parties before the way can be found. 

1 mentioned last year that with the completion of the 
“ grid ** the amount of electrical plant and equipment 
required might ‘be materially reduced and that activities 
must be turned to the distribution side of the industry in 
order to prevent a slump in manufacture. Let us see what 
has taken place in the past twelve months as regards elec- 
trical development generally. 

The monthly returns of the Electricity Commissioners 
giving the output of electricity by authorised undertakers 
provide a most useful index to progress, and the return 
issued a few days ago shows that for the month of Sep- 
tember the output was 11-6 per cent. higher than for 
September, 1933, and that for the first nine months of this 
year the output has been 16-1 per cent. higher than for 
the corresponding period of 1933. 

The industry continues to progress, and these figures 
fully corroborate the statement which I made when 
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Fic. 1—Diagram Showing Plant Sanctioned Annually by 
Electricity Commissioners. 


reading a paper before a meeting of your members in 
Manchester last March, that although the industrial 
depression caused a severe retardation in the rate of elec- 
trical development for two or three years, there is every 
indication that within the next two years the sales will 
exceed the estimates upon which the regional schemes for 
the Central Electricity Board were based. 

This increase in the rate of development has, naturally, 
made it necessary for the Central Electricity Board to 
investigate closely the programme of plant installation in 
the various selected stations all over the country, bearing 
in mind, of course, that some eighteen months to two 
years generally elapses between the date of the sanctioning 
of such extensions and the date of bringing the plant into 
beneficial use. 

After careful consideration of the programme put for- 
ward, the Commissioners have during the past six months 
sanctioned the installation of over a quarter of a million 
kW of plant, and it may be interesting here to show how this 
compares with the plant sanctioned since 1922—-see Fig. 1. 

The extent of sanctions given in the last six months, 
which exceeds the aggregate sanctions of the last three 
years, gives a clear idea of the optimistic view which is 
taken by those most closely associated with the industry. 

But as I emphasised last year, we must beware of being 
complacent in considering these results. When progress 
is satisfactory there is too often a tendency to relax efforts 
to stimulate further progress. The present is the very 
time when efforts are most needed in order to ensure that 
the rate of development now being achieved will continue, 
not only next year or the year after, but for several years 
to come. Without continuous effort development will 
slacken, and then only when too late will it be realised 
that the check has come and all progress will be slowed 
down. The question we have to face is how are we to 
inaintain progress over the next decade at least and thus 
avert the possibility of a slump in all manufacturing 
industries connected with electricity supply. 

PRICE OF CURRENT. 

Some of the more progressive undertakings havé already 
shown that electricity can be supplied for all domestic 
purposes at an inclusive cost—including hire of wiring 
and apparatus—which is within the reach of the weekly 
wage-earner of, say, 40s. to 50s. per week, and even in 
some cases to those who are unfortunately relying entirely 
on the dole or on public assistance. rn ‘ 

The problem before us is not a question of how much 
electricity can we sell at the average prices which are now 
being offered, and which in many cases are bringing in an 
unnecessarily high return on the capital invested, but what 
steps can be taken to ensure that electricity is made avail- 
able at an economic price to all potential consumers, so as 
to give to all of them the advantages at present enjoyed 
only by comparatively few. 


_* From the Presidential Address to the Association of 
Supervising Electrical Engineers, October 16th, 1934. 





As regards the extent to which the potential domestic 
load is being met by the existing 630 undertakings, it is 
interesting to note that from the returns received by the 
Commissioners the total number of consumers at the end 
of the financial year 1932/33 was approximately 5-3 
millions, but of these only about 78 per cent. (or, say, 
4-2 millions) were domestic consumers. . As there are about 
12 million separate families in Great Britain, it appears 
that we have only reached a saturation of 35 per cent. 

It is especially necessary at the present time that all 
undertakings should put forward attractive tariffs for 
the all-electric equipment of artisans’ dwellings, so that 
they may be in a position to supply the large number of 
new buildings which will be erected during the next few 
years in connection with the Government’s slum clearance 
and housing policy. If these are not equipped electrically 
in the first instance a great opportunity will be missed, 
capital will be wasted, and it may be several years before 
a conversion can be effected. 

Another point which has come to light from the latest 
returns is that in many undertakings, although the 
domestic consumers represent 80 per cent. of the total 
number of consumers, they only consume about 60 per 
cent. of the so-called “lighting and domestic units.” 
This means that the average units sold per domestic 
consumer is only about 450 instead of a much higher 
figure which has been generally assumed. 

By the application of science to the methods of pro- 
duction it has been possible in the last ten years to reduce 
the coal consumption in generating stations from 3-8 lb. 
to 1-78 lb. per unit generated and the coal cost per unit 
from 0-3ld. to 0-15d. 

The development of modern turbine plant has reduced 
the average overall cost per kW installed and its greater 
reliability and simplicity has reduced the cost of repairs 
and maintenance. These factors together have resulted in 
a reduction in generating costs and charges from 1- 26d. 
to 0- 64d. per unit generated in this ten-year period. 

As over 40 per cent. of the cost of generation is repre- 
sented by capital charges on plant and buildings, the 
number of units sold per £1 of capital is an important 
factor and in the same period this has increased by nearly 
50 per cent. from 45 to 65 units. 

But on the distribution side science appears to have 
been asleep, and those responsible for the industry have 
been so engrossed in the race for lower generating costs 
that they have forgotten to wake her up, with the unfor- 
tunate result that distribution costs have only fallen from 
0-83d. to 0-72d. This small reduction is entirely due to 
savings in repairs and management costs; the capital 
charges, which represent over 50 per cent. of the total cost, 
have remained almost stationary and the units sold per £1 
of distribution capital have actually fallen from 50 to 45, 
having been up to 55 in some of the intervening years. 

The trend of generation and distribution costs can be 
visualised more readily by reference to the following 
diagram—Fig. 2. 
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Fic. 2—Diagram Showing Reduction in Cost of Electricity 
Supply Between 1921-22 and 1931-32. 
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This diagram illustrates how the generation costs have 
fallen with increasing output, whereas the distribution 
costs have remained more or less stationary for the reason 
given above—that the units per £1 of distribution capital 
have not increased. 

In putting forward a plea for cheap units for off-peak 
supplies, one often hears the argument that because local 
rates alone amount to, say, 0-5d. per unit, it is impossible 
to sell any units at a lower price than 0-5d. plus the coal 
cost. Such a statement is about as sensible as if I main- 
tained that because a man weighing 10 stone paid a 10s. 
fare from London to Birmingham a man weighing 15 stone 
could not possibly do the journey for less than 15s. 

There is, of course, a fallacy in the argument which 
arises from a lack of appreciation as to how assessments 
for rating are prepared ; but I have no desire to defend 
these assessments, knowing full well that there are many 
anomalies which it would be desirable to remove. 

On the whole, rating has remained as a fairly constant 
percentage on capital—between 1-1! and 1-2 per cent. on 
the total capital expenditure—and the obvious way to 
reduce the cost of rates per unit is to increase the number 
of units sold per $1 of capital. The same also applies to 
capital charges and, to a lesser degree, both to repairs and 
maintenance and management costs. 


DISTRIBUTION. 

The question arises then how can science help us to sell 
more units per £1 of distribution capital ? Can conductors 
be made so that they carry more current with less loss ? 
Can apparatus be made less costly ? Can a great number 
of increased uses be found which will ensure a largely 
increased consumption during off-peak hours ? 

He would be a rash man who would answer such ques- 
tions with a direct negative, but one must admit that there 
are no signs of such revolutionary developments as would 
lead us to hope for any great achievements of this kind in 
the next decade, although with increasing demand the cost 
of domestic apparatus especially is sure to be appreciably 
reduced. 





The immediate solution, therefore, appears to lie in 
encouraging the known uses of electricity, and to assist in 
this we should enlist all the help we can get from the 
scientific, technical, and commercial brains at our disposal, 
One of the most obvious ways of improving the position 
is by reduction of tariffs, which bring about increased 
sales and these, in turn, bring about a decrease of costs and 
justify the reduced tariffs. We must, however, bear in 
mind that capital charges, which represent such a large 
proportion of the total costs, must be kept constantly under 
review and all capital required should be raised at the 
lowest possible rates of interst. 

As an illustration of this point I might mention that 
distribution costs and charges on the average represent 
13-5 per cent. on the‘ capital employed, or approximately 
32d. per £. With the present average sales of 45 units per £ 
this is equivalent to 0-72d. per unit. If interest charges 
were 2 per cent. higher or 2 per cent. lower than the 
average the cost would be increased to 0- 82d. or decreased 
to 0-62d. without any variation in the sales. 

In his presidential address to the British Association in 
1926 Sir John Snell pointed out that it was possible to 
design a distribution system costing no more than £11 per 
1000 units sold, or, put in the reverse way, that on such a 
system it would be possible to sell 90 units per £ of distri- 
bution capital, or just double the present average figure 
for the whole country. This, to my mind, is a conservative 
estimate ; recent investigations have shown that there are 
now several progressive undertakings which have already 
reached and even exceeded this figure, though they have 
by no means reached a saturation point. 

There is too much parochialism in the outlook of some 
of those responsible for the conduct of the electric supply 
industry. Many still cling to the idea that their area is 
quite exceptional in its characteristics and that what suits 
one town is quite unsuitable to another, ignoring the fact 
that human nature is the same the world over. 

I do not want to suggest that there are not special 
problems to be solved in many areas, but I have no doubt 
that great improvements could be brought about in some 
of the backward areas by a study of the methods which 
have proved successful in comparable areas elsewhere. All 
engineers should view the situation with an open mind and 
be prepared to reap all the benefit they can from the expe- 
rience of others. 

There is also in some cases a lack of enthusiasm and even 
a lack of belief in the service which they have to offer. 
Not only the engineer, but all members of the staff (and 
perhaps most important of all, the meter reader) should be 
ready to encourage and have complete faith in the uses of 
electricity. 

If we are to do our best to bring about the *‘ Smokeless 
Age,”’ it is clear that electrical distribution throughout the 
country will have to be carried out on the most progressive 
lines, and to attain this result all undertakings must co- 
operate for the general benefit of the industry, even though 
this may mean the subjugation of individual preferences 
in some cases. No doubt the newly constituted Electrical 
Development Association will be a powerful factor in 
helping to bring about the desired improvement. Is it not 
desirable that such efforts should be made now, rather than 
realise in the future, when too late, that prosperity and 
progress have been jeopardised unnecessarily by lack of 
vision and courage ? 

It is, I maintain, incumbent upon all those who have 
the welfare of the industry and of the nation at heart to 
contribute what efforts they can,to the solution of this 
problem with the same zeal and enterprise as was shown by 
those who were the pioneers in this great industry with 
which we are now associated. 








A Gear Tooth Designing Machine.* 


By HERBERT 8S. INGHAM. 

Since the development of our present generating 
methods of gear manufacture, it is no longer necessary 
to draw the shapes of gear teeth. When gear teeth were 
cast on a wheel, their shapes had to be accurately drawn 
for the patternmaker ; and when gears were cut by the 
form-planing process, the templet had to be accurately laid 
out. Now, however, with modern gears manufactured by 
the generating processes, the necessity for this sort of 
drafting has been eliminated. A gear which is to be gene- 
rated is completely determined by the tool and by the 
settings of the gear generating machine. The first reaction 
of the engineer to this change has been to consider his 
problem simplified. This simplification exists, however, 
only if we are to restrict ourselves to the same limited 
number of tooth forms as were used in the templet days. 

The advent of the generating method of gear cutting 
has given us many advantages, one that is most outstand- 
ing and least used being the flexibility of design that is 
permitted. The importance of designing gear teeth to 
meet the conditions of their particular application is 
demonstrated by the extensive use to-day of specially 
designed teeth for the more severe applications. The 
value of designing gears for their job, as other machine 
parts are designed, is so well established that it needs no 
long discussion here ; and the ease with which specially 
designed gears may be produced without additional time 
or cost of production brings up the question as to why 
this practice is not more universally applied. It may be 
that too many engineers are willing to accept the simpli- 
fication in lay-out work brought about by the generating 
method without accepting obvious advantages that should 
come with it. One has only to look at representative 
industrial gears and note the many undercut teeth there 
are to realise that we are slow to make the advantages of 
modern tooth design universal. 


THE ELEMENTS OF THE DRAWING MACHINE. 


The generated gear tooth drawing and designing 
niachine is described here with the hope that it may 
prove of some value in simplifying tooth design, and also 
in the. hope that in some cases it may prove conducive 
to a more complete design than would otherwise be 
attained. No machine can be a substitute for thought, 


* Reprinted from ‘ Mechanical Engineering,” Sept., 1934, 
being @ paper presented at a meeting of the Los Angeles Section 
of the American Society of Mechanical Engineers. 
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but a calculating machine can save time and energy for 
thought. This gear designing machine is largely a calcu- 
lating machine. It will not obtain any results that could 
not be calculated. It does, however, produce results that 
would not be calculated ; and that is the key to its pur- 
pose. It offers the designing engineer a quick and accurate 
method of drawing any generated tooth shape. The 
drawings not only furnish dimensions of the teeth at any 
and all points, but also show such things as undercut, 
its extent, and by what adjustment it may be eliminated. 


represents a tooth space from the basic rack (or hob), 
is made considerably larger than the actual pitches used. 
This produces drawings of an enlarged scale, the actual 
scale of the drawing depending upon the pitch of the gear 
being represented. For instance, if the marker is of a 
1}-diametral pitch size, it will draw teeth of a 15-pitch 
gear with 10 to 1 enlarged scale and teeth of a 12-pitch 
gear with an enlarged scale of 8 to 1. Thus, as the pro- 
portions of the basic rack of a tooth system are always the 





same for that system, only one marker is needed for the 
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Fic. 1—GEAR TOOTH 


They show the place at which adjusted addendum teeth 
become too narrow or pointed, and, most important of all, 
they furnish the designer with concrete examples upon 
which to base his judgment in regard to the proportional 
shapes of two mating teeth, whether they be of the 
conventional unequal-addendum design or of a special 
pressure-angle design. 

The machine is very simple in its construction and 
operation. It draws a gear tooth form by generating it 
on paper in a manner similar to that in which a gear tooth 
is generated in a hobbing machine. A drawing board, 
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FIGs. 2 TO 4—TYPICAL DIAGRAMS 


upon which the paper is fastened, is caused to move with 
a combined rotary and translatory motion beneath a 
marker which is shaped to represent a tooth space 
from the basic rack of the tooth system being used. 
The motion between the paper and the marker represent 
the motion which takes place between the gear blank and 
the hob. Thus it is possible to transfer to a desk the essen- 
tials of the gear hobber and “cut” as many trial gear 
tooth shapes as desired in a very short time. To facilitate 
its use with a hobbing machine, the designing machine 





has the same adjustments and works from the same 
‘*‘ known ”’ quantities as the hobber. The marker, which 


DESIGNING MACHINE 


designing machine to draw all tooth numbers and pitches 
within the limits of its operation. 

The gear tooth designing machine is shown in its most 
elementary form in Fig. 1. 

To produce the desired relative motion for drawing the 
tooth forms, the drawing board must both slide and rotate 
beneath the marker. This motion can best be understood 
by imagining a rack to be fastened lengthwise across the 
machine, so that the marker will form one of its tooth 
spaces. If the gear which is to have its tooth form repre- 
sented by the marker were placed on the movable drawing 
board with its centre at the sliding pivot, then it would 
mesh with and roll along the imaginary rack and produce 
the desired motion between the drawing board and the 
marker. As tooth forms of gears having different numbers 
of teeth are to be drawn, this motion must be adjustable, 
so as to give varying amounts of rotation of the drawing 
for a given amount of sliding of the pivot. For instance, 
when drawing a tooth of a 10-tooth pinion, the drawing 
board must rotate one-tenth of a revolution, or 36 deg. 
while the centre of the gear at the pivot moves longi- 
tudinally a distance equal to one circular pitch of the 
marker. When drawing a 36-tooth gear, the drawing 
board would rotate only 10 deg. while moving the same 
circular pitch distance longitudinally. The gear tooth 
designing machine attains this motion by the use of an 
involute cam which makes contact with a straight edge 
that is adjustable with respect to its angular position. 
The angular adjustments of this straight edge provide an 
infinite number of ratios between the rotary and trans- 
latory motion. It might be well to mention here that there 
is no direct connection between the fact that the cam is 
an involute and that teeth drawn are usually involutes. 
The cam and straight edge produce the required motion 
only. Any tooth form can be drawn by using a marker 
that represents the desired basic rack. The cycloidal 
tooth would be drawn by using a cycloidal rack form 
marker. Splines of a spline shaft may be drawn by using 
a marker shaped like a tooth space from the spline hob. 

The physical dimensions of the machine determine the 
largest diameter gear that can be represented. For this 
reason a smaller marker is used for the larger tooth 
number. With a drawing board of about 13in. radius, 
the largest 14-pitch gear that could be drawn would have 
thirty-six teeth. A 44-pitch marker, exchanged for the 
original marker, would draw tooth numbers from 36 to 
108, with a scale equal to one-third of the original scale. 
The angular settings of the straight edge would start 
back at zero and progress over the same range as before. 
Thus it is possible for a small compact machine to draw 
teeth covering as wide a range as necessary, while the more 
critical shapes of the smaller pinion teeth are represented 
to the larger scale. 

The use of the gear tooth designing machine is facilitated 
by charts giving the pitch diameter and outside diameter 
for gears of the marker’s pitch. The block slider which 
locates the position of the marker is provided with a screw 
movement and vernier scale (not shown in the illustra- 
tion), for more convenient and accurate operation. In 
causing the marker to draw on the paper, it has been 
found very satisfactory to use so-called ‘‘ metallic ” 
paper, such as used for engine indicator card diagrams. 
The marker is of brass and therefore draws on the paper 
directly wherever it rubs. 


Drawine A TooTH FoR A PrNion. 


Suppose we are to draw a tooth for a 16-tooth spur 
pinion of 12 diametral pitch, 144 deg. involute. The larger 
(1-5 diametral pitch) marker is used, the resulting drawing 
being enlarged eight times. The straight edge is set to 
the ‘‘ 16-tooth ’’ mark, and metallic paper fastened to the 
drawing board. A line representing the outside diameter 
of the pinion blank is then drawn on the paper with 
compasses, the point of the compass being placed in a 
punch mark provided in the centre of the sliding pivot. 
The cam slider is “ centralised” (by the scratch lines) 
and the marker brought just to touch the outside diameter 
of the pinion. The vernier is set at zero and the marker 





One movement of the slider along the 
track now generates the desired tooth. This tooth is 
shown in Fig. 2. The whole process is exactly analogous 
to that of gear hobbing. Nothing has to be known about 
a gear to draw it that does not have to be known to hob it. 


depth of the cut. 


Even the pitch diameter need not be calculated. It 
follows that information obtained by the machine in 
design work applies directly to the cutting of the improved 
gear. This point is emphasised because time is an im- 
portant item, and, if any additional information had to 
be obtained for the drawing machine, part of its purpose 
would be defeated. 


DEsIGNING HELICAL GEARS. 


As helical gears are becoming popular because of their 
greater smoothness and quietness of operation, no dis- 
cussion of tooth form design is complete that does not 
consider helical teeth. In cutting a helical gear, the hob 
is generating the teeth at an angle to the cylindrical blank 
of the gear. If an imaginary section were cut through the 
gear and hob perpendicular to the helical teeth, this 
section would show the hob teeth as the basic rack, and 
it would show the gear blank as an ellipse. This ellipse 
would be the result of the intersection of a plane with a 
cylinder, the plane being at an angle equal to the gear 
helix angle from a normal section of the cylinder. The 
hob will be generating the teeth on the minor axis of this 
hypothetical ellipse. Now the radius of curvature of the 
ellipse at the minor axis will be equal to the radius of the 
cylinder divided by the cube of the cosine of the helix 
angle. As the pitch circle radius is considered, it will be 
seen that the generating action for a helical gear will be 
similar to that of a spur gear with a larger pitch diameter. 
This results in the formula that for helical gears the 
“ equivalent ’”’ number of teeth equals the actual number 
of teeth divided by the cube of the cosine of the helix 
angle. This formula has to do with the shape of the teeth, 
and is used for selecting milling cutters for cutting helical 
gears by that method. . 

On the gear designing machine normal sections of 
helical gear teeth are drawn just the same as spur gear 
teeth, by using their “ equivalent ’’ number. A 16-tooth 
23 deg. helical gear would be drawn the same as a@ 20-51- 
tooth spur gear. Because of the fractional number of 
teeth, it is apparent that some device such as the cam and 
adjustable straight edge is necessary to obtain all ratios 
of movement. By calibrating the straight edge protractor 
directly in real tooth numbers for popular helix angles, 
and by having charts giving the outside diameters directly 
from the real tooth numbers for these “ equivalent ” 
gears, helical teeth are just as easily drawn as spur gear 
teeth. Fig. 3 shows a standard 16-tooth 144 deg. pressure 
angle 23 deg helical pinion tooth for comparison with the 
spur tooth in Fig. 2. 

The undercut produced in these pinions is at once 
apparent. The helical pinion shows a better condition 
than the spur pinion, but neither is good design practice. 
Besides the weakening effect on the tooth strength, the 
undercut has reduced the active involute profile by about 
one-third. Fig. 4 shows an adjusted tooth for a similar 
16-tooth spur pinion cut with the same hob set at the 
same depth from the outside of the blank. 

The only difference is in the diameter of the blank. 
The radius has been increased by 56 per cent. of the adden- 
dum height. This pinion may or may not run with a 
14} deg. pressure angle on standard centre distances, 
according to the design of the gear with which it meshes. 
The commonly used “ unequal addendum ” method would 
be to reduce the gear blank radius by the same amount as 
the pinion was increased. The gears would then run on 
the same centre distances as standard gears. This is a 
very satisfactory way to make the adjustment where the 
number of teeth in the mating gear is relatively large. 
If the gear has too few teeth, however, the reduction of its 
size will cause it to be undercut, producing the dis- 
advantage that we are trying to eliminate in the pinion. 
Wherever such an adjustment is to be made, the gear 
should be investigated from this standpoint. 


SpectaL TootH Forms. 


The old principle that standard centre distances or 
‘* interchangeability ’’ require the use of standard tooth 
forms is certainly obsolete. Gears with specially designed 
teeth cannot only be made to run on standard centre 
distances, but on any centre distances whatever. The 
tooth number may be changed from standard either as 
one means of fitting special gears to existing centres, or 
as a method for changing the transmission ratio to some 
value not otherwise attainable. Helix angles may be 
changed or spur gears replaced with helical ones; pitches 
may be changed on existing machines or a machine may 
be built to utilise a number of different pitches for 
different ratios and load requirements. This real freedom 
of design makes the standard tooth “ interchangeability ” 
seem restricted indeed. 

To cite a practical example of the use of such design 
freedom, an actual case will be considered. Recently it 
was found necessary to obtain an increase ratio to give 
3660 r.p.m. at the high-speed shaft of a 20 H.P. speed 
increaser when the motor ran at 1480 r.p.m. This required 
a gear ratio of 1 to 2-47. The gear case to be used was 
designed for a maximum of 30 H.P. The regular gears 
for this case were 8-pitch 23 deg. helical gears and were 
used in combinations with the total number of teeth in 
the pinion and gear equal to 54. The centre distance was 
such as to allow for an adjustment of the tooth shape. 
Now the desired ratio could not be obtained with any 
combination of 54 total teeth, but it could be obtained 
with a 66-tooth combination by making the pinion with 
19 teeth and the gear with 47. As only 20 H.P. was 
required, it was possible to reduce the size of the teeth to 
10 pitch and still have more than ample strength. By 
arbitrarily changing the helix angle to 27 deg., a “standard’”’ 
centre distance for the new 10-pitch 66-tooth set was 
obtained that was slightly smaller than the actual centres 
of the gear case. The 19-tooth pinion was then cut over- 
size so as to eliminate undercut and so as to make the 
actual centre distances of this new set just fit the existing 
centres of the gearcase. Because of the purposely increased 
centre distance of this combination, the gears operated 
at a pressure angle of 16 deg. 24 min., although they were 
cut with a standard 14} deg. hob. There was nothing 





moved into the “blank” adistance equal to the total 


‘** makeshift ” about the final design. The strength was 
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adequate and the changes in pitch and helix angle were 
in the direction of increasing the tooth overlap. By this 
means it was not only possible but’very practical to obtain 
the desired speed of 3660 r.p.m. while with the original 
gear combination the nearest attainable speed would 
have been 145 r.p.m. too slow. 

These are not new ideas. The attempt is only to empha- 
sise the old argument that better advantage should be 
taken of the generating principle of gear manufacture. 
‘The design problem cited is only one special case illustrating 
only one particular advantage. It does illustrate, how- 
ever, what amounts to a real necessity for special design 
in practical work. Specially designed teeth do not cost 
more to produce as standard hobs are used. The objections 
must be that they are more trouble to design. 


DERIVATION OF VARIABLE Cam Morron. 


The action of the cam in the designing machine is that 
of & constant-rise cam with the adjustable feature of the 
straight edge added to provide variations in the ratio. 
In Fig. 5 the involute curve representing the active edge 
of the cam is shown in two positions in contact with the 
straight line X Y, which represents the adjustable straight 
edge. The base circle of the involute is shown in the two 
positions corresponding to the positions of the involute. 
On the designing machine the centre of this base circle 
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FiG. 5—-DESIGN OF INVOLUTE CAM 


is at the pivot of the cam on the slider and therefore moves 
in a straight line, shown as X Z in Fig. 5. Let A be the 
initial position of the pivot and A’ be its final position 
after the slider has moved a distance d along the tracks. 
The slider is set at an angle x, with a line normal to the 
tracks. The generating line B C is normal to the curve at 
B and is therefore normal to X Y when B is the point of 
contact. B’C’ is normal to X Y for the final position when 
B’ is the point of contact. B’C’ is then parallel to BC, 
and the radius vectors A C and A’C’ are parallel to each 
other and to XY, as they are perpendicular to the 
generating lines. Angle A’A E is therefore equal to x, 
where A Eis normal to A’C’. By representing the vectorial 
angles for the two positions of the involute by @ and ¢’ 
we have a measure of the angular positions of the involute ; 
the two reference lines A C and A’C’ being parallel. The 
angle through which the cam rotates when its pivot 
moves a distance dis Ag or g—g’. By the definition 
of the involute, g equals B C divided by the radius of the 
base circle r, for BC equals the length of the are sub- 


tended by ¢. 
Hence 
g=BC/r gy =B’C’/r 
> zal BC-—BC’ DC EA _A’Acos x d cos x 
a $ f r if r - ’ / ——- 
Therefore 
+f : cos x. 


As r, which is the radius of the base circle from which 
the active involute edge of the cam was generated, remains 
constant, the ratio between the rotary and translatory 
motions of the cam varies as the cosine of the angle at 
which the straight edge is set. 

The cam of the gear tooth designing machine is deter- 
mined by the largest marker which is to be used and by 
the smallest pinion to be drawn. For instance, if 12 is 
to be the limiting number of teeth for a spur pinion and 
if the marker is to be 14 diametral pitch, then 


, Es 4 : 
P="). circle =5 radians 


L- 5 in. 
0 for limiting case) 

EXOX 2s 
cos x«=———— = 4in. 

Ae 1-5x2 

‘The cam would be constructed with a base circle of 4in. 
radius. Larger numbers of teeth could then be represented 
by properly adjusting the straight edge. For convenience, 
the protractor is calibrated directly in tooth numbers, so 
that in the operation of the machine it is only necessary 
to set the straight edge to the marks representing the 
number of teeth in the gear to be drawn. 


d=one circular pitch= 
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Testing Machine for Film Strength 
of Lubricants. 


THE machine illustrated herewith has been designed by 
British Timken, Ltd., to give accurate information on the 
load-carrying capacity of lubricants, and to measure 
friction and the 'wear-resisting properties of materials. 
The machine was developed during research work in the 
company’s laboratories. Originally, it was used for obtain- 








tions mentioned. The main features of the device are the 
lubricant container and return pump, the lever system, 
and the arrangements for direct or belt drive. 

The lubricant container holds about a gallon of lubricant, 
which can be raised to and maintained at any tempera- 
ture up to 210 deg. Fah. by means of an electric hot plate. 
When the machine is in use, the lubricant under test is 
constantly circulated by means of a pump in the base. 
The lever system consists of two levers, one above the 
other. The upper lever, carrying the test block, is known 
as the “load lever,” and is pivoted on a knife-edge 
mounted in the lower or “ friction lever.”’ The latter, 
which is also pivoted on a knife edge, has a stop at the 
unloaded end, and is provided with a vernier scale and a 
sliding weight for obtaining accurate measurements. 
A tapered mandrel carries the testing cup, and a notch 




















Fic. 1—-OlL FILM TESTING MACHINE 


in the adapter carried on the load lever is provided to take 
the test piece. Friction is measured between cup and 
test piece, and lubricant from the container flows regularly 
between the two contacting surfaces. The arrangement 
of the levers ensures that the test piece is always in the 
same position relatively to the revolving cup, and that the 
unit-loading over the length or surface of the two test 
pieces is always constant. 

The machine is «rranged for either direct or belt drive 
by means of a 2 H.P. synchronous speed electric motor. 
An 8 inch pulley with a 3 inch face is mounted on an 
extension of the mandrel, and a keyway is provided so 
that the motor may be coupled direct to the mandrel if 
desired. The oil pump is mounted in the base of the 
machine, and is driven from the testing mandrel. In 
operation the lubricant from the container flows over the 
test piece, the rate of flow being controlled by means of a 
valve in the pipe line. It then enters a sump, whence it 
is pumped back to the container. The mandrel is mounted 
on two Timken tapered roller bearings to preserve positive 
alignment and is tapered at the end opposite the drive 
to receive the test cup. 

In using the machine for testing the film strength of 
lubricants, both test pieces—that is the cup and the block 
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FIG. 2—ARRANGEMENT OF LOAD AND FRICTION 
LEVERS 


—are usually made of carburised steel, hardened to 
60 C. Rockwell and ground. Four tests may be carried 
out with one test block, but each new test requires a new 
cup or a re-ground surface of the cup. Newly ground 
faces on both pieces are necessary to ensure accurate and 
uniform results. Assuming both test pieces are in position, 
and that the lubricant is heated to the required tempera- 
ture, the driving motor is brought up to the desired speed 
and the lubricant is allowed to flow over the test block. 
The loading lever is then loaded by means of weights 
until the desired tinit pressure is obtained. The full load 
should be applied at once rather than gradually, because 
the first few seconds of operation determine the possi- 
bility of sustaining loads when near the scoring point. 
Breakdown tests are usually run for a period of ten 
minutes, and the surface of the block after the test is the 
final check. If the surface is very scratchy or scored, 
then the load-carrying capacity of the lubricant has been 
exceeded. Rubbing speeds vary according to the type of 
test. As an example, lubricants for automobile rear axles 
are usually tested at 400 f.p.m. (800 r.p.m. of the spindle). 
Light oils, such as free-wheeling lubricants and motor 
oils, are tested at 200 f.p.m. Greases may be tested by 
using a special chamber which surrounds the test pieces. 
The chamber is filled with grease before the tests begin, 
and is kept filled by adding grease from a screw-down 


ing measurements of the film strength of lubricants. Later, | container, which is interchangeable with the oil container 
it was improved and adapted to perform the three func- 


supplied with the machine. Care must be taken to add 





grease at a constant rate in order that tests may be truly 
comparative. 

A chart provided with the machine shows the number 
of pounds avoirdupois placed on the loading lever in terms 
of 1000 lb. of unit pressure on the test pieces. The chart 
also shows the turning speed necessary to produce any 
given rubbing speed both by direct and belt drive. 
Standard formule for use with the machine are given on 
the charts. Reference to Fig. 2 in conjunction with the 
following list of symbols used will make clear the method 
of taking readings and calculating results : 


A= Weight on the load lever. 

B= Weight on the friction lever. 

(Load lever constant, i.e., the upward pressure at 
end of the load lever which balances the lever 
when the weight hanger is in place. 

‘== Friction. 

P=Test pressure. 

R=Sliding weight reading. 

== Friction coefficient. 

L=Length of scar on test block. 

W = Width of scar on test block. 

S= Pressure per square inch on test block. 

The test pressure P is given by the formule : 

P=10 (A+C)-—-24 (B4-R). 

Test pressure to the square inch on the test block is 

derived either from the chart or from the formula : 
S=P/(WxL). 

Friction at the test surface is obtained by taking a 
reading of the weight on the friction lever and the sliding 
weight, and using the formula : 

F=9-45 (B+R). 

The coefficient of friction may be obtained by dividing 
the friction by the test pressure, which, reduced to a 
formula, is expressed by 

3-78 (B+R) 
“4 (A+C)— (BFR) 

With this information it is possible to measure accu- 
rately the comparative load-carrying capacity of various 
lubricants at constant rubbing speeds. The maximum 
load which any lubricant will stand before the film breaks 
down can also be measured under any operating con 
dition relative to the load or rubbing speed. 

Friction depends upon load, rubbing speed, type of 
materials in contact, temperature, and lubricant. Chang- 
ing any one of these factors may change the friction. It 
is possible, for instance, to measure friction when the 
rubbing speeds, temperature, materials, and load are kept 
constant and the lubricants varied. Likewise, the fric- 
tion may be measured when the contacting materials are 
changed and the other factors remain constant. Friction, 
in short, may be measured under any desired condition 
relative to speed, pressure, temperature, lubricant, and 
bearing material. 

In friction tests it should be noted that the normal load 
on the test pieces produced by the weight A, Fig. 2, on 
the end of the load lever, creates a force at right angles 
to the normal load depending upon rubbing speed, pres- 
sure, and lubricant used. This load in turn creates a 
force on the knife edge resting on top of the load lever, 
which is transferred to the knife edge on top of the friction 
lever. This force tends to rotate the friction lever in a 
counter-clockwise direction, and this movement is resisted 
by a stop pin fixed to the base of the machine. To measure 
friction, weights B are added by a slider and scale pan 
attached to the friction lever until it is just balanced ; 
that is, until it just leaves the stop pin. The coefficient 
of friction can then be obtained from the formula already 
given. 

The machine, although originally designed to test 
lubricated surfaces, may also be employed to test packings, 
metal products, woods, plastics, textiles and other 
materials. Using either straight or curve-faced test 
blocks, simple wear tests may be made by weighing the 
specimens before and after test to determine the amount 
of material removed. If straight-faced test blocks are 
used, the width of worn surfaces may be measured and 
direct comparisons made. The testing procedure varies 
according to the product under test, but any desired con 
dition of rubbing speed and pressure may be used. 








BEACH AND SHORE PROTECTION. 


StorMs, waves, and currents cause continual erosion 
around the extended shore. line of the United States, 
sometimes with serious or even disastrous results. 
Many proprietors of water-front property cannot afford 
the cost of protective works, and as yet neither Federal 
nor State Governments have undertaken such works 
on a large scale. In some cases bulkheads of steel or 
timber piling are sufficient, or groynes to stop the drift 
of sand, while in other cases concrete seawalls of more 
or less massive design are used. For such walls the faces 
are either curved to throw back the waves, or stepped in 
order to break up the waves. Recent work on the North 
Atlantic Coast includes a sea wall supplemented by 
groynes extending down the beach. The wall is L5ft. 
high, with its base 6ft. below the beach level, and about 
250ft. from the low-water line. It is built in sections 
30ft. long, and has a concave face of 64ft. radius, with a 
depth of about 2}ft. from the vertical line of the parapet 
or coping. In front is an apron at the beach level, built 
of quarry blocks 18in. to 27in. thick, and weighing 24 
to 5 tons. At intervals of 500ft. are groynes of similar 
blocks, extending about 100ft. from the wall. They are 
about 6ft. high, with 3ft. buried in the sand, and have a 
width of 15ft. at the base and 3}ft. on top. Protective 
works are required also along the shores of the Great 
Lakes. At the Lincoln Park, in Chicago, where enormous 

has been done, a long stretch of shore has an 
inclined ‘ beach ”’ of concrete or stone-block paving, with 
a line of piling along the toe at low water, and a stepped 
concrete wall at the high end. As the heaviest waves are 
received at an angle with the beach, it has been necessary 
to build long groynes composed of two lines of piling 
with massive quarry rock filling between them. Along 
the Gulf Coast, many miles of stepped concrete walls 
have been built, although in places a more massive con- 
struction with walls having a concave face has been used. 
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Railway and Road Matters. 





THE Ministry of Transport annual census of the staff 
employed on British railways has been issued as a 
Stationery Office publication. The number employed 
was 575,048, as compared with 566,300 a year previously. 
‘That was an increase of 1-54 per cent., which is, no doubt, 
a result of more business. On the other hand, the pooling 
arrangements must have led to fewer men otherwise being 
required. In 1933 the amount of salaries and wages was 
£96,714,000, 


THE Railway Accidents Annual Report for 1933 con- 
tains an item which has not appeared in previous reports. 
Speaking of the three passengers killed and 816 injured 
during the year from falling on steps or from platforms, &c., 
in station premises, Colonel Mount observes that 129 of 
these were reported as having received injuries through 
falls on the 122 escalators of the London Passenger Trans- 
port Board, That figure represents approximately one 
casualty in three million passengers carried, or one in 
6500 miles travelled by these machines. 


THe Railway Newsletter for October, 1934, contains some 
information as to privately owned wagons which we do 
not remember having seen before. After remarking that 
there are 550,000 of those wagons and that the return, 
empty, of a wagon to its original source of supply is free— 
these are already known facts—it is observed that recently 
an arrangement was concluded between the railway com- 
panies and the owners of the wagons whereby a commuted 
annual payment was introduced covering the charges for 
the empty haulage of privately owned coal wagons. 


THe Ministry of Transport railway statistics for June 
are, it is observed, when making comparisons with the 
corresponding period of 1933, affected by the fact that 
Whit Monday was in June in 1933 and in May in 1934. 
The number of passenger journeys during June, 1934, when 
compared with those for June, 1933, showed an increase of 
0-5 per cent., but the receipts from passengers fell by 
5:9 per cent. The tonnage of freight rose by 6-0 per cent. 
and the freight train receipts by 4-2 per cent. There was 
an increase of 3-7 per cent. in the freight train mileage. 
The average train load rose from 116} tons to 118 tons and 
the net ton-miles per engine hour from 446 to 447}. 


Ly this column on December 19th, 1930, we mentioned 
the case of a man who, when working in a tunnel, used a 
naked light to assist him in filling some naphtha lamps. 
A passing train caused the flame of his lamp to set light 
to the naphtha and the man was so burnt that he died from 
his injuries. A similar accident, fortunately not fatal, 
has now happened in another tunnel on the same railway, 
and Mr. J. L. M. Moore, who inquired into the earlier 
accident, has also investigated this. From his report it 
appears that some months after the unfortunate event in 
March, 1930, the railway company concerned reported to 
the Ministry of Transport that lamps burning paraffin 
under pressure were being introduced in the place of 
naphtha lamps for tunnel work. Evidently, he says, this 
new method of lighting has not been universally adopted, 
and the highly dangerous practice of using a naked flame 
lamp to give light when naphtha is being handled still 


continues. 


THe Assistant Railway Inspecting Officers held, during 
the first three months of the present year, forty-two 
inquiries into the more serious accidents to railway 
servants. Seventeen of the forty-two were fatal, and in 
seven of these the cause assigned was misadventure, 
whilst in another seven there was want of care. One man 
was killed owing to his own want of judgment; a driver 
was killed through falling from the footplate when a super- 
heater steel tube failed aad a rush of steam and water 
through the firehole door drove him backwards and he 
seemingly overbalanced himself. The last of the seventeen 
fatal cases was that of a surveyor’s chainman, who was 
assisting in making a survey of a short section of the up 
and down goods lines within 50 yards of Camden-road 
tunnel outside St. Pancras. In the steam and smoke the 
approach of a light engine was not seen and the chainman 
was killed. There was no look-out man provided and all 
three men displayed remarkable want of care under the 
circumstances. 


From the extracts given under Sixty Years Ago, in our 
issue of September 21st last, it appears that we were very 
critical at that time on the administration of the Great 
Eastern Railway, in that that company did not use the 
train staff on the section of single line between Norwich 
and Brundall, whereon was, on September 10th, 1874, the 
terrible collision between a down express and the up mail, 
in which twenty-one passengers and the four enginemen 
were killed. As this disaster is one of the historical acci- 
dents on British railways, we have on our files a copy of the 
report of the court of inquiry conducted by Captain Tyler 
and his assessor, Mr. W. W. Ravenhill, a barrister. The 
superintendent of the line, we find, said that the amount of 
traffic and the number of special trains running had pre- 
vented the adoption of the train staff system. There were 
a great number of special fish trains. With the experience 
of that accident he should not be disposed to me om the 
train staff system between Brundall and Norwich because 
the traffic could not be carried on without great irregularity. 
That view would appear to have impressed the court of 
inquiry, as Captain Tyler and Mr. Ravenhill said: ‘‘ The 
safest mode of working a single line that has yet been 
devised is believed to be a combination of train staff and 
block telegraph. But, unfortunately, increased 
safety is purchased, under such a system, at some expense 
of freedom and convenience in working, and this is espe- 
cially the case where the traffic is irregular and consider- 
able.” It is essential to note that what was practically the 
conclusion to the report observed : The important lesson, 
then, to be learnt from the circumstances of this deplorable 
collision is not so much that one system of single-line 
working is superior to any other system as that, whatever 
the system by which safety is sought to be secured, it 
should be fenced about with safeguards precisely expressed 
and carefully observed. The primary cause of this acci- 
dent may be summed up in a few words: the inspector 
gave orders that the mail could come on from Brundall ; 
he then changed his mind and dispatched the express, but 
did not cancel the order because he had not signed it ! 





Notes and Memoranda. 





Ir is estimated that the use of 20-ton coal wagons for 
supplying coal to the Hull Corporation electric power 
plant will enable the cost of adapting the present 10-ton 
equipment, £2000, to be saved in two years. 


It is reported in Gliickauf that from 70 to 80 per cent- 
of the recoil of pneumatic hammers can be prevented from 
reaching the worker by incorporating a pneumatic cushion 
in the handle, and that the output may be increased 20 per 
cent, thereby, with a decrease in the cost of compensation 
for disability. 

A NnoTE by C. H. Franklin in the Machinist endorses 
the use of alloy cast iron for drawing dies on many parts, 
both large and small. The alloy is total carbon 3-25, 
silicon 1-25, manganese 0-45, nickel 2-00, and chromium 
0-70 per cent. These dies are heated to 1500 deg. Fah., 
quenched in oil, reheated to 900 deg. Fah., and cooled in 
air. This should give a hardness of 286-321 Brinell. 


A 8MALL oil tanker has been put in service in America, 
which is driven by machinery on the deck. She is 65ft. 
long and is driven by an eight-cylinder Diesel engine of 
140 horse-power. This engine runs at 1000 revolutions 
per minute and drives the screw propeller at 350 r.p.m. 
The propeller is arranged like that of an “ outboard’ 
motor boat, and can be swivelled on its vertical shaft, 
so that no rudder is required for steering. 


AccorDING to the Iron Age, a new type of electric 
induction melting furnace is being used in Sweden and 
Germany. Low-frequency current is employed for melt- 
ing down and high-frequency for finishing the heat. It 
is stated that the melting down is quicker than when only 
high-frequency current is used, and less costly, and that 
the use of high-frequency heat to complete the heat is 
just as efficient and advantageous. Such furnaces are 
said to be operating in Europe. 

Tue cost of obtaining fine accuracy in the workshop, 
states an article in the Machinist, is not generally known, 
and the American Society of Mechanical Engineers recently 
issued some very interesting figures. They state that if the 
cost of obtaining a limit of accuracy by grinding of the 
order of 0-0005in. be unity, then the cost of reaching 
0-0004in. would probably be 1-2; of reaching 0-0003in., 
1-375; 0-0002in., 2; 0-000lin., 3-66; and the cost of 
reaching half a ten-thousandth probably 5-33. 


Ir is reported in the Canadian Engineer that the Federal 
Government is considering the construction of steel 
barrages below Montreal, as a means of the water 
level in the ship channel. The plan would entail placing 
the barrages between the shore Mf the island of Montreal 
and Ile Ste. Therese, and between Boucherville islands and 
the South Shore. Such barrages would lower to a minimum 
the water level in the channels not used by traffic and 
divert the water thus saved into the main ship channel. 
The steel constructions, it is said, would be so designed 
that they could be removed at the end of each season of 
navigation and replaced there at the time of spring high 
water. 

A DENSITY comparator designed to facilitate accurate 
and rapid quantitative spectrographic analysis is being 
marketed in the U.S.A. as an accessory instrument to 
any spectrograph. The intensities of spectrum lines are 
measured by photo-electric means, and the results read 
directly from a scale. For work involving the measure- 
ment of but a few selected lines, which is usual in quantita- 
tive spectrography, it is said to be more rapid than 
recording types of micro-photometers. It measures 
intensities accurately and is free from the personal 
equation and the effects of fatigue on the part of the 
operator. Computations can be made without waiting 
for the development of a photographic paper or film. 
The instrument may be used for plates taken with any 
spectrograph. 

Tue Kilby Car and Foundry Company, at Anniston, 
U.S.A., is installing a steel-producing plant using electric 
are reduction. By November 20th the initial unit is 
expected to be producing ingots at the rate of 1000 gross 
tons per month. The special process adopted is employed 
only in Seattle, Washington, and Montreal, Canada, the 
new plant being, according to the Iron and Coal Trades 
Review, only the third of its kind on the North American 
Continent. The furnace will have a charge capacity of 
6 tons and will permit the company to pour about 70 tons 
of ingots every twenty-four hours in plain carbon billet 
size. It will be operated with a basic lining and will use 
graphite electrodes. On production of plain carbon steels, 
this type of furnace ordinarily turns out twelve to fourteen 
heats of 4-5 to 5-5 gross tons per heat every twenty-four 
hours. The graphite electrode consumption is expected 
to be about 7 Ib. per gross ton, and the electric energy 
consumption is estimated not to exceed 700 kW-hours 
per gross ton. The initial installation will require a 
capacity of 2500 kilowatts. 


In a paper on “‘ Some Causes for the Failure of Lead and 
Lead Pipes and Suggested Remedies,’’ read before the 
Junior Institution of Engineers by Mr. Ernest King and 
Mr. Kenneth Gray, it was stated that much information 
has recently been obtained on the fracture and corrosion 
of lead and lead pips by cutting a section and etching 
the surface, thus enabling the crystal structure to be 
examined. It was found that the most prolific cause of 
fracture is the inclusion in the pipe wall of oxide, and, 
secondly, the fatigue of the lead caused by vibration 
combined with tensile stress. Corrosion of lead pipes 
may result from contact with cement in damp places, in 
passing through walls, &c. Lime mortar is less harmful, 
but aluminous cement has no corrosive action. Corrosion 
may be prevented by wrapping the pipe where exposed 
to corrosive influence with felt strips impregnated with 
bitumen. Occasionally pipes ing through or along- 
side timber and exposed to damp will corrode due to the 
dilute organic acid from the timber; oak and teak are 
specially liable to cause this type of corrosion, with pitch 
pine it is less rapid, and still less in the case of deal 
andelm. Electrolytic action, either through stray currents 
from electric tramways, &c., or within the lead by the 
inclusion of impurities is another source of corrosion. 
Wrapping the pipe with bitumenised felt will prevent 





the first. 








Miscellanea. 


THE Washington Monument in America, which is 
550ft. high, is to be cleaned all over, for the first time, at a 
cost of 100,000 dollars. 

Ir is possible that a vertical lift bridge will be built at 
Newcastle-on-Tyne, at a cost of £916,000, in place of the 
present suspension bridge. 

A NEw ironstone mine is being opened up at Market 
Rasen, Lincolnshire, by John Lysaght and Co. and the 
Mid-Lincolnshire Iron Company. 

Tue first stream of oil through the Iraq pipe line has 
reached Haifa, and it is expected that shipments will 
commence before the end of October. 

THE next of the sunken German battleships at Scapa 
Flow which it is pro to attempt to refloat is the 
“* Kénig Albert.” She lies in 20 fathoms of water. 


A SEWERAGE scheme for the North and East of Singa- 
pore is to be put in hand immediately. It is to cost 
8,000,000 dollars, and will be finished in four years. 


Tue traffic receipts of the Manchester Ship Canal 
for the first nine months of this year were £882,467, 
against £828,579 for the corresponding period of 1933. 


A FEATURE of the New Quay at Sunderland is the 
provision of a coal-bunkering conveyor, which can deliver 
coal at the rate of 600 tons per hour, at a maximum height 
above low water of 73ft. 3in. 

Dvurtine the first six months of this year Canada 
produced 117,052,390 lb. of copper, valued at 14,048,672 
dollars, as against 129,096,724 lb. (8,332,600 dollars) last 
year during the same period. 

Mr. C. C. Paterson, director of the research labo- 
ratories of the General Electric Company, Ltd., is to be 
President of the Junior Institution of Engineers in succes- 
sion to Mr. William John Tennant. 

THE new coal loading staithes which are to be put up at 
Hebburn-on-Tyne by Holloway Brothers, of London, 
will be able to accommodate two ships at once and have 
a capacity of 500 tons an hour from each of three spduts. 


AT an estimated cost of £14,300, some 2100 yards of 
the Ambleside-Grasmere-Keswick road is to be widened. 
The scheme provides a 30ft. carriageway with a 5ft. 
grass margin on one side and a 4ft. path with a grass verge 
on the other. 

Tue search for oil in Tilgate Forest at Worth, near 
Crawley, Sussex, has been abandoned by the present 
licence holders. Boring operations have been carriéd on 
in the forest over a period of about three years, and a well! 
has been sunk to over 1800ft. 

Durine the discussion of a paper on the steering of 
ships, read before the Institute of Marine Engineers, Mr. 
Goodall suggested that a circular tank should be con- 
structed so that complete turning circle experiments 
could be carried out with models. 

Tr is stated in the South African Mining and Engineering 
Journal that a new mineral compound has been found in 
Rhodesia, near Lusaka. It is a “ quartz-magnetite- 
kyanite rock of gneissoid appearance,”’ and contains about 
84 per cent. of cobalt as a silicate. 

DurinG 1933 three gas engines at the Saltley works of 
the Birmingham, Tame, and Rea District Drainage 
Board, all operated by sludge gas, generated 2,666,052 
units. The total horse-power of the three engines is 950, 
and a fourth of 540 H.P. is to be installed. 


Tr is announced that Sir John Cadman and Sir James H. 
Jeans have been appointed members of the Advisory 
Council to the Committee of the Privy Council for Scien- 
tific and Industrial Research. Sir Arthur Balfour, Sir 
William H. Bragg, and Lord Rayleigh have retired on 
completion of their terms of office. 

Ir is proposed to arrange a course of training in mining 
for youths at the Shabani mine in Rhodesia, in conjune- 
tion with the Technical School at Bulawayo. [It is note- 
worthy that the Miners’ Training Schools of the Wit- 
watersrand, which have accommodation for about 700 
boys, are embarrassed with applications for entry. Since 
the beginning of 1917 over 2000 miners have been trained 
in these establishments. The cost of the maintenance of 
the schools is some £115,000 a year. 


A SCHEME, which will cost some £6,000,000, has been 
prepared by the Post Office. It is for the provision of new 
trunk lines throughout the country. A new cable between 
Liverpool and Glasgow is nearly completed, and another, 
between Carlisle and Newcastle, will be laid in the beginning 
of next year. Other cables are to be provided between 
Liverpool and London, and Gloucester and Oxford. All 
will be underground. Between London and the North 
alone, an additional 200 circuits will be provided. Next 
year 200 new automatic exchanges are to be equipped in 
London and the provinces. 

Accorpine to the recently published return of the 
Ministry of Transport, the gross amount received in pay- 
ment for licences issued during the nine months ended 
August 31st last was £29,304,918, compared with 
£26,237,731 in the corresponding period of the previous 
year. The total number of motor vehicles, excluding 
tramears and trade licences, was approximately 2,358,790, 
compared with 2,241,083 in the corresponding period of 
1933. The total number of mechanically propelled road 
vehicles registered for the first time in August, 1934, was 
19,523, compared with 17,442 in August, 1933. 

A SIMPLE and ingenious device has, according to the 
Engineering News-Record, been developed by William 
Coudoux, superintendent of the Forest Park (IIl.) water- 
works, to allow indigent water consumers to draw enough 
water for drinking and sanitation purposes, while, at 
the same time, preventing the use of large quantities. 
A metal dise with a small hole in it is placed in one of the 
unions near the water meter and then sealed so that it 
cannot be removed without knowledge of the water 
department. The orifice permits water to flow at about 
a l-gallon-per-minute rate, sufficient for drinking or 
flushing toilets, but not enough for shower baths or other 
purposes. When the water bill is paid up in full the disc 
is removed. In the meantime, sanitary conditions in the 
home are not impaired. ; 
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LACK OF SKILLED LABOUR. 


THE position which prevails at the moment in 
connection with skilled labour is as serious as 
it is difficult to understand completely. The 
engineering industry is rapidly getting on its feet 
again and employers all over the country are looking 
for skilled men to bring their complements up to 
their requirements—and failing to find them. Up 
to a certain point the levy which the war made 
upon the army of skilled workers may be accepted 
as accountable for this dearth, but the Armistice 
was signed sixteen years ago and a new crop of 
young men who were in their boyhood in 1914 
should be meeting the needs of the day and filling 
the places of the older men who have died or retired 
in the past few years. It seems probable, indeed, 
that, in normal circumstances, the war effect would 
by now have disappeared and that a sufficient flow 
of men apprenticed ten or twelve years ago would 
exist. Hence it is hardly necessary to search many 
years back for the source of the trouble, and it is 
scarcely fair to “ blame it on the war,” as many 
people are prone to do, not only in this case, but in 
that of many other economic problems of the day. 

It is fairly generally believed that those twin 
evils, the “‘ slump ” and the “ dole,” are the prime 
factors in this dearth of skilled labour. If they are, 
the fault will correct itself in the course of a 
few years ; if they are not, then a careful investiga- 
tion of the causes will have to be made with a view 
to their rapid removal. It is perfectly true that 
mechanisation has made the greater employment of 
unskilled workers possible, but, in the view of many 
employers, the number of skilled men actually 
needed in the engineering industry is no less than 
before. Onthem depends not only the making of 
the mechanisms and tools employed by the 
unskilled, but the continual supervision and setting 
up of machines. In trades which are little affected 
by mass production methods, the need for skilled 
operatives has, of course, not altered ; it is as great 
as ever. Hence it may be said without hesitation 
that unless steps are taken to ensure that the flow 
of trained men is re-established at its old level the 
position will sooner or later become acute in British 
engineering factories. It is, therefore, important 
that the possible causes should be carefully 
examined. As already observed, the war as a 


direct cause may be dismissed. We suggest also 
that the attraction of the “dole” has not much 
effect on the class of men who are ordinarily 
engaged in skilled crafts. Such men are capable, 
not only of earning much more than the 
dole, but on engagement can be sure of regular 
employment. The “slump” falls in another 
category. In certain trades the number of appren- 
tices is a percentage on the number of journeymen. 
Hence if the latter go out of work fewer appren- 
tices enter the trade. The result is obvious. When 
recovery begins there is a deficiency of trained 
men. Another effect to which some employers 
give great weight is that skilled men have been 
deflected from their normal occupations and will 
not now return to them. That is a matter con- 
cerning which statistical data might be obtainable. 
If it is a factor of real importance then means of 
dealing with it will need to be considered. There 
is another cause of an extremely interesting kind to 
which reference is occasionally made. It is the 
psychological effect of many months of idleness on 
skilled men who take a pride and interest in their 
work. In some instances it is known that men are 
actually nervous about going back to their old 
occupations because they fear that they have lost 
their skill, that they will disgrace themselves, and 
be discharged at once. We recall a typical case in 
which a capable machinist who had been out of 
work for months was re-engaged, but was so 
nervous, partly by fear of loss of skill and partly by 


;| fear of losing the job, that he asked the manager’s 


permission to be no more than a floor hand until 
he got used to the shops once more. Such cases 
are, perhaps, not as rare as one might expect, and 


“| with tactful handling they should be readily 


corrected. 

There is yet another aspect of these problems 
whichcalls for veryearnestattention. To getbackto 
work skilled men who have taken up other vocations 
may be difficult, but in all probability will become 
rapidly easier. To ensure that the supply of new 
men sufficient for the needs of industry is main- 
tained is a more serious problem. Here it seems 
likely that a variety of factors is checking the 
steady flow. Consider two at opposite poles. 
First the desire, encouraged by education, to 
avoid the workshop altogether ; and secondly, the 
relative rates of pay of skilled men and unskilled 
pieceworkers. In the former the desire to belong 
to the black coat brigade decides men not to 
become apprenticed, perhaps not to become 
mechanics or artisans at all, but to become 
clerks or small shopkeepers. It is true that 
in many works only men of a high level 
of education are employed in skilled occupa- 
tions, but even between that standard and the 
black coat there is a social distinction which is 
not without its effect. It could, possibly, be over- 
come if the rates of pay of the skilled men could be 
materially raised, but as long as the unskilled piece- 
worker can earn as much as, and sometimes more 
than, the skilled hand set over him the difficulty is 
likely to continue. 


The Steel Trade and the Captel. 


ReEcENT developments in the Continental steel 
trade and their bearing upon the proposal that 
the British industry should join the European Steel 
Cartel have created an interesting situation. Whilst 
there are many British steel makers who doubt if 
they would benefit by the industry becoming a 
party to the Cartel, the majority are willing to 
negotiate on the chance of obtaining tempting 
terms in the shape of increased or more profitable 
export markets. There also exists a minority which 
believes that the future of the steel trade lies in 
international agreements between competing indus- 
tries and is prepared to go far in negotiating with 
the Continent. The consequence of this division of 
opinion has been the adoption by the British of an 
extremely cautious policy which seems to be 
directed to “‘retaining the initiative,” a phrase 
which may be construed into letting the other party 
make the first advance. So far, this policy has 
worked so well that nothing has happened beyond 
official meetings and _ semi-official discussions. 
Apparently the British steel makers take the view 
that so long as their newly formed Federation is 
not directly involved, anything that may be said, 
to use a legal phrase, is “ without prejudice.’’ Up 
to the present the Continental steel makers have 
been willing to deal on these lines, but of late 
there have been signs that they are becoming 
restive. They have certainly shown themselves 
more anxious to negotiate, but recently they 
asked the British makers to furnish them with 
details of the productive capacity of the industry, 








and what they desired in the way of output and 





export quotas. These particulars have not been 
forthcoming with the promptness the Continent 
seemed to expect, and for the time being the so- 
called negotiations are not making much progress. 
Beyond the select few who have taken part in the 
discussions, the British steel industry knows little 
of what has been said or done, and at the recent 
meetings of the Federation members were quite 
content to listen to speeches directed to assuring 
them that “the initiative was being retained.” 
This is characteristic of the industry, but history 
shows that when concrete plans are produced its 
members take serious notice of them. No matter 
how far the negotiations may have gone, and no 
matter what authority the new Federation may 
possess in theory, it is certain that the British 
steel makers will not accept any scheme for enter- 
ing the Cartel until they are convinced that it will 
benefit them. 

It is possible that pressure may be brought to 
bear upon British industry from political or official 
quarters, but the relations and interests of the 
British and Continental steel industries are much 
too complex to be at the mercy of rule-of-thumb 
theorists. For instance, the reflection that the 
Cartel may be less firmly established than appears 
on the surface must have occurred to many British 
steel makers. The Cartels that preceded the present 
organisation were shipwrecked on the rocky pro- 
blem of quotas and prices. The existing Cartel 
has created an organisation for controlling the 
prices of Continental steel in the export markets, 
but difficulties regarding prices and quotas have 
become so acute recently that some of the Con- 
tinental steel makers are beginning to think that it 
is impossible to reach a satisfactory agreement on 
this thorny question. Experience has shown that 
the home and export requirements of nations are 
subject to violent changes. Ambitious State 
schemes may make an industry relatively inde- 
pendent, for a time, of export business, but when 
these schemes are completed overseas trade again 
becomes attractive. To a great extent, this is the 
case with France and Germany to-day. The steel 
makers of both nations demand a larger share of 
the export trade than they have been receiving, and 
can only secure it at the expense of the Belgo- 
Luxemburg industry, which, owing to the small 
home market, lives by exporting about 80 per cent. 
of its output. The needs of the French industry 
arise from a natural restriction of its home demand, 
but in the case of the Germans, new and extraneous 
influences have made themselves felt. This was 
indicated by the unprecedented proposal recently 
put forward by the German steel makers that the 
Cartel should allot quotas on the basis of the popu- 
lation of the producing country. Obviously, this 
would have given Germany the lion’s share of the 
export markets, with France second, and Belgium 
and Luxemburg nowhere. The proposal was not 
accepted, but the arguments advanced in its 
favour were at least interesting. The need for 
foreign currency has resulted in the German Govern- 
ment bringing pressure to bear upon its nationals 
to secure export orders, and it is no secret that the 
German steel industry has exceeded its allotted 
quota. This is partly because the Government has 
put its faith in an ingenious system of barter, by 
which, roughly speaking, licences to import are 
only given in cases in which goods to a similar 
value are exported. Reliance seems to have been 
placed on the importance of the German market 
to foreign manufacturers, its value being assessed 
on its population instead of its purchasing power. 
Some of the German steel makers’ excess orders 
have been taken in this way, and as the Germans 
naively point out, cannot be shared with the 
members of the Cartel, as they form part of other 
contracts. 

As matters stand it is not easy to see what either 
the British or Continental steel makers can be 
certain of gaining by an alliance. The prestige of 
the Cartel would be enormously increased by the 
adhesion of the British ; but both parties expect 
to gain something more concrete. What each party 
wants is perfectly obvious ; what each party can 
give is not soclear. The British can offer a greater 
share of their home market either by persuading 
the Government to juggle with the duties or by 
raising their prices to a level which would allow 
greater quantities of Continental steel to be sold 
here, the quantity being governed by a quota 
arrangement. Suggestions that the Government 
should give the Continental Cartel a refund of the 
duties on an agreed quantity of steel whilst allow- 
ing the industry to dictate the prices at which it 
may be sold cannot be regarded seriously. The 
reactions of consumers to either plan are easily 








imagined. On the other hand, what could the 
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Continent give the British which would satisfy 
the whole industry ? Already the Cartel finds it 
impossible to provide its present members with 
satisfactory quotas, and it is not likely that it 
would be more successful if it had to meet British 
requirements as well. Recent happenings might 
create the impression that the negotiating parties 
had come to the conclusion that agreement was 
hopeless and had decided to compete on the old 
lines, were it not that these international arrange- 
ments are often preceded by outbursts of violent 
competition by which each party seeks to convince 
the other of the desirability of coming to terms. 
‘The Cartel is credited with the intention of bringing 
pressure to bear upon the British steel makers by 





withdrawing from existing arrangements such as 
the rail and ship plate agreements; whilst the 
British have taken advantage of the new Indian 
tariff to strike a shrewd blow by lowering prices 
and readjusting the extras list for steel for that 
destination (see page 399). It is probable, there- 
fore, that the negotiations will go on; but there 
seems only one solution, and that, to be candid, is 
small outputs and high prices in all markets. 
Consumers in the producing countries would 
probably have to pay the most, and it would be a 
question of how long they, or buyers in overseas 
markets, who would feel themselves in the grip of 
a gigantic trust, would submit to dictated con- 
ditions. 








The Statistical Study of Road Accidents. 


No. 
By DUDLEY W. 


ITT. 
WALTON, ESS. 


(Continued from page 355, October 12th.) 


SoME PossiBLE METHODS OF INVESTIGATION. 


N the preceding articles in THE ENGINEER, the 
official and unofficial statistics available for the 
study of road accidents have been described and 
commented upon with some amount of destructive 
criticism. It was shown that the existing data have 
not been collected, arranged, examined, or inter- 
preted on adequate statistical principles. 

The figures gathered by the Ministry of Transport, 
“to obtain a detailed analysis of the principal 
circumstances,” can be reasonably suspected of 
political contamination. They are intended to 
apologise for the actions of the Ministry. The tables 
published by the Home Office represent compromises 
between the policies of successive administrations. 
They justify, with a kind of common denominator, 
the action and cost of maintenance of the Police 
Force, whose duties tend more and more to be con- 
cerned with traffic regulations. The unofficial investi- 
gations, those of the Automobile Association, and 
of the National ‘“‘ Safety First ’ Association, support 
the admirable aims and objects of those serviceable 
organisations. Collectively all these figures attempt 
to record, classify, and measure the phenomena of 
road transport, but none of them infer a primary 
cause, and none of them indicate a comprehensive 
remedy. As averred in the first article of this series, 
the primary cause of road accidents is unknown. 
There are many hypotheses, some of them mutually 
contradictory, but all worth testing by figures. 

The extent of the traffic problem is crudely mapped 
by analysing the accidents, even without any clear 
detinition of the nature of an ‘“ accident.”” A death 
on the highway in the vicinity of a road vehicle is 
not necessarily an accident, i.e., a chance event, and 
need not necessarily have been caused by the vehicle, 
any more than every death on a railway is caused 
by a train. There must be cases of suicide, deliberate 
or unconscious ; possibly there are cases of murder ; 
there must be eases of death from shock or syncope 
when any shock would have been an occasion of 
death. There must be a residuum of reputed acci- 
dents due to psychological reactions, as, for instance, 
when a motorist “drives blind.” A statistician 
would divide accidents into those which might be 
prevented and “ all others.”” With the aid of statistics 
the preventable accidents can be isolated, controlled, 
diminished, and perhaps ultimately eliminated, as 
they have been in railway practice. With regard 
to “all others ” the statistician would demand that 
they should be recorded, tabulated, and investigated, 
in the confident expectation that some of them would 
pass into the preventable class. In detective investi- 
gations, said Conan Doyle, “ science takes the place 
of chance.” A careful study of the constants and 
variables discoverable in the existing figures would 
indicate the approximate percentage of preventable 
accidents, and take the whole matter out of the field 
of speculation, and put it into the realm of scientific 
inquiry. 

In the study of existing figures the implication 
is that something ought to be done to prevent acci- 
dents with a corollary that those who cause them 
should be punished. This is not the whole problem. 
What is needed is the discovery of a more satisfactory 
way of so ordering road traffic that it serves the nezds 
of the whole community, securing both road safety 
and easy flow of traffic. We could have maximum 
safety by limiting the traffic and disregarding its 
purposes. We could have maximum flow by tolerat- 
ing a standardised accident ratio as an inevitable 
decree of fate. 

A statistical analysis of road phenomena should 
be directed towards finding—or proving that they 
they are not discoverable—the primary causes of 
accidents. This is a problem of induction, and the 
inductive method is difficult and dangerous. The 
causes of accidents must be environmental, 
They can be studied as 


mechanical, or personal. 





due to the road, the vehicle, or the driver. To make 
the induction complete there may be some unknown 
natural or unnatural constant or variable which 
cannot be defined, but must be incorporated as an 2 
into the formula. With the aid of statistics it should 
be possible to express the problem in a general form. 
Then the kind of data desiderated, and the accuracy 
of the observations can be tested by known methods, 
making a distinction between the constants and the 
variables. To make this operation possible, it is 
necessary to have a set of figures covering a period 
so that the stability or instability of the quantities 
can be observed. Figures of this kind do not at 
present exist, or, if they exist in public or private 
records, they are not available. It is because they 
are not available that students of road traffic condi- 
tions have to fall back upon general impressions 
and mere opinions. General impressions cannot be 
treated statistically, except that there is a method 
of detecting the objective reality of an unknown 
quantity. 


THE AccIDENT RatTIO. 


What seems to be needed as a basic calculation 
is the determination of the Accident Ratio. This 
is not easy to compute. Road deaths are in the same 
category as other mortality statistics. All mortality 
statistics are first presented in a crude, and after- 
wards in a refined manner. Population is a moving 
quantity. Even when a known cause of mortality 
is more or less constant rather than more or less 
variable, corrections have to be made from the 
crude figures. If, say, from a specified disease there 
are 5 per cent. of deaths in one quarter and the same 
number in the next, the second quantity has to be 
measured, not against the original 100, but against 
its reduction to 95. Account has to be taken of 
accessions to the population. These calculations 
are intricate and technical. The result is a ratio, 
usually expressed as deaths per 1000 living, which 
can be used as a yard-stick to prove beyond dispute 
that a particular cause of mortality is increasing 
or declining. We do not know the mortality rate of 
motoring as we do of measles, and, therefore, cannot 
control this disease of the roads. 

A high official of the Ministry of Transport is 
reported to have said that he was not concerned with 
an accident ratio, but only with the number of 
accidents. Yet it is not difficult to determine an 
accident ratio which could be used pending a more 
exact figure. All that is needed is to compare the 
accidents with the number of licensed vehicles. The 
accident figures, as reported by the Home Office, 
are sufficiently exact, and so also are the figures 
for total licences given by the taxation returns. 
Such a ratio could not be a yard-stick of any per- 
manent value, because it could not be referred to a 
datum line of a suitable year. The accident figures 
are presented uncorrected and possibly overlapping 
as weekly totals, and later for a complete year. The 
vehicle “ licences current ” are reported on a quarterly 
basis. This quarterly estimate does not give a true 
quantity for its particular date, and needs statistical 
treatment to determine within what limits it is 
correct. From such corrections it is possible to 
compute a statistical annual total which would be 
properly comparable with the accident total. At 
present, even if the calculations were made, a true 
comparison would be impossible, for the Home Office 
accident year does not match the Road Fund 
Report’s licensing year. It would assist the problem 
if the accident figures were given quarterly to match 
the licensing figures. 

The Home Office records show that the numbers of 
road accidents in important classifications are fairly 
constant throughout the year. The quarterly 
licensing figures vary considerably. By picking and 
choosing the weekly or quarterly figures it is possible 
to build up arguments which prove that the con- 





ditions are better or worse, and the same figures can 
be used to support divergent policies or opinions 
affecting road control, much as dubious figures 
are used in other polemics. From the fact that the 
accidents have doubled in nine years there are some 
people who would connect the accidents with a sun- 
spot cycle ! 

Licences are at a minimum in the February quarter 
and at a maximum in August. Traffic mileage is 
probably at a maximum in August. It is a pertinent 
question to ask how many old cars are on the roads in 
August. As between February and August, 1932, the 
licence increase was 31 per cent. For the same year 
we have road deaths reported month by month and 
the increase in August over February was 46 per cent. 
The relationship between licences and deaths (or 
total accidents) may or may not be an algebraic 
function ; that is, there may or may not be a deter- 
minable but variable relationship. If and when such 
a functional relation be detected, it will be possible 
to segregate the constant elements from the variables. 
It will be possible also to attribute causes for the 
variations, and to sort out the variations which can 
be rightly attributable to chance from those which 
might be controllable. This process is possible even 
if the causes are hypothetical. 

Either there is a statistically determinable pro- 
portion of deaths, controllable by regulation in rela- 
tion to the number of licences ; or the road mortality 
rate inevitably grows faster than the licensing rate. 
Different kinds of departmental policy are needed 
to deal with either condition. By selecting figures it 
can be proved that accidents in Great Britain increase 
faster than cars, and the logic of this is that the 
number of cars must be limited by regulation until 
there is some evidence of the operation of a law of 
diminishing returns. On the same assumption, how- 
ever, the logic is that the road conditions are not 
suitable for the increasing traffic, a conclusion rein- 
forced by a glance at the history of English roads 
since the days of Queen Elizabeth. 


A Trarric INDEX. 


In addition to the desirability of calculating a true 
statistical accident ratio, there could be a statistical 
study of trends. We are familiar with the idea of an 
index of prices. A kind of traffic index could be con- 
structed, taking into account the circumstances under 
which accidents happen, with the best and worst 
conditions interlocked. For example, one might 
calculate a compound ratio of road accidents per 
capita, per licence, per gallon of motor fuel, per mile 
of road, just as railways calculate ton-miles per mile 
of track. The resources of mathematics are adequate 
for such an involved computation; only the data 
wait. From such an index the true trend of road 
events could be determined with the same serviceable 
exactitude with which the trends of wholesale and 
retail prices are determined. . 

With correct figures of the kind indicated road acci- 
dent phenomena could be correlated with general 
national economic conditions. In conducting a 
market research one of the factors of prosperity taken 
into account is the number of private car licences per 
capita. Road accidents may be part of the price paid 
for prosperity. This hypothesis can be tested. 
Statistics of road traffic in the United States, given in 
very great detail by the American Automobile 
Association, suggest such a relationship between 
prosperity and peril. 

A comprehensive survey of road traftic would take 
into account the changes in other forms of transport. 
In the early days of mechanical road traffic there was 
an inverse functional relationship between the new 
car licences and the older registrations of horse- 
drawn carriages. A priori, there must be some rela- 
tionship, fixed, functional or erratic, between the 
volumes of road and rail traffic. It is commonly 
assumed as a matter of opinion, reinforced by the 
speeches of chairmen of railway companies, that the 
roads have taken traffic from the railways. An 
honestly doubtful statistician asks that this allegation 
should be proved, and at present there are no figures 
to prove it. Is there, on a national basis, analysable 
into appropriate constants and variables, a per capita 
tonnage of merchandise ? If so, it grows with popula- 
tion and varies with the distribution of population in 
time and place. If traffic be a more or less fixed 
quantity, its bulk must be divided in some systematic 
way between different kinds of transport. Possibly 
the national tonnage is a highly variable quantity. 
The railways may have lost business because the 
nation has lost business. They may have apparently 
lost business because of some change in the method of 
measurement. Some road traffic may be entirely new 
traffic due to improved facilities. 

Whatever its economic origin, the goods traffic on 
the roads will in future be capable of statistical 
analysis, because, as from October Ist, all carriers, 
and indeed all owners of mechanically propelled goods 
vehicles, are required to keep records of their loads 
and mileage. One anticipates some wild and amusing 
guesses from the sheets of illiterate rural lorry drivers. 
but from these records it may be possible to make 
comparisons of road and rail traffic. These new 
statistics, which, it is hoped, the Ministry of Transport 
will collect and publish promptly, should open up 
entirely new lines of investigation affeeting the use of 
roadways, the types of commodities most con- 
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veniently conveyed by roads, and the types of vehicles 
best suited for their transport. 

Another highly informative calculation affecting 
the incidence of road accidents can be made con- 
cerning the relative changes in volume of traffic, 
day by day, or year by year, including a study of the 
impedance or road traffic capacity limit. We know 
enough to compute certain annual totals and to 
determine the rates of growth. Thus future needs 
can be anticipated, not only to provide the highway 
and the vehicle, but to indicate the extent of necessary 
future regulations. Such statistics will be of great 
interest to engineers with long-distance minds. Here, 
again, there may be found a constant quantity and a 
variable: a constant related to population to be 
correlated with the statistically forecast standstill 
of population, and a variable which may be related 
to general economic indices. 

Granted. the collection of the right kind of figures 
and the utilisation of the capacities of calculating 
machines, there is no limit to the degree of fine analysis 
possible, or to the deductions that can usefully be 
made. From the reports of the Society of Motor 
Manufacturers and Traders, which are linked up with 
the licensing returns, we know already the relative 
numbers of different types and sizes of vehicles. 
Investigation would demonstrate the relative accident 
ratio of each different type. A comparison of best 
and worst examples would enable structural details 
to be correlated with any demonstrated proneness to 
accidents. Here it is not only the record of fatal 
accidents that would help the investigation, but a 
proper sorting out of every kind of mishap which 
affects road traffic. 

It is conceivable that with the aid of such statistics 
the automobile engineer might set about designing a 
road vehicle de novo, as indeed Mr. 8. E. Alley did 
with the “ Sentinel” steam wagon, but the engineer 
does not as yet know for certain what the real hazards 
of road traffic are. He designs primarily, like a 
yacht designer, to get within the rules, to obviate 
handicaps imposed by the ignorance of legislators. 

Figures could be assembled to judge the effect of 
changes in regulation, speed limits, taxation, width of 
road, gradient, surface, lighting, and the price of 
motor fuel. American figures suggest that some kinds 
of regulations have had more influence than others on 
the incidence of types of accidents; that user of 
roads decreases as taxation increases; but that 
death ratios go down as motor spirit consumption 
grows. Mileage increases faster than the accident 
ratio. These figures in general terms apply to both 
private cars and goods vehicles. We need not 
challenge the general accuracy of the American 
Automobile Association’s figures. They are more 
correct than ours. The American figures are too 
numerous and too detailed to comment on here, but 
they support a general inference that improved 
roads tend to diminish the proportion of road 
accidents. 

In the first article of this series it was suggested 
that the age of a car might have something to do 
with the accident ratio. The age of every vehicle 
is recorded, and the Ministry could tell how many 
cars of different ages are licensed. The age data are 
given in the U.S.A. statistics, where 30 per cent. 
of vehicles are known to be aged 7} years or over, 
and where at an average age of 64 years a vehicle is 
ready for the scrap heap. In some American states 
cars are examined for defects before licensing, and 
the defects discovered have been rated as high as 
75 per cent. of applications. As the result of this 
stringency the percentage of all accidents attributed 
to mechanical defects is 74 per cent. The British 
figures are fractionally higher, but apply to deaths 
only, and not as in the U.S.A. to total accidents. 
An age limit for vehicles, if established, would be 
determined both by statistics and by experience. 
Age ratios could be calculated from the licensing 
records, and an age-accident figure computed from 
the ages of those cars, involved in serious accidents, 
that were above the age ratio limit. Cars of high 
quality could be assessed with a longer hypothetical 
life. Any old car over the limit should be inspected 
when re-licensed. 

With regard to ages of victims, we have only the 
ages of persons killed. To arrive at a just conclusion 
it is necessary that the ages of all persons killed should 
be compared with the corresponding mortality 
rates, age by age, from all causes of death. We 
do not know that the persons involved in road deaths, 
or in road accidents, represent a fair sample of the 
population. We do not know to what extent a person 
of a given age has an expectation of life with respect 
to road safety. Major Hore-Belisha says that 
“every one is @ potential casualty.”” When the age 
distribution of victims varies from the normal, 
as apparently it does, a statistical controllable cause 
could be inferred and investigated. Thus, for 
instance, the most dangerous age for the drivers of 
private cars appears to be between 31 and 41, and of 
motor cyclists between 21 and 26. 

Now that the 1931 census figures are fully available, 
a comparison can be made between the age groups 
of the killed and the age groups of the living. In 
this connection, it may be noted that the number of 
children killed on the roads in London year by year 
is approximately constant. A comparison of similar 
figures for other large aggregates might establish 


age groups, and when this was exceeded suitable 
action could be taken. 

In the interests alike of all road users and vehicle 
designers, the non-fatal accidents (184,781 in 1933) 
should be graded in some convenient way. There 
is a type of mishap which gets itself recorded in a 
policeman’s note-book, and in time becomes a national 
statistic, and yet its result, except perhaps in delaying 
the traffic, has no significance. This kind of accident 
is not distinguished at present from those that 
result in the total incapacity of the injured person. 
The Home Office annual report records the numbers 
of persons killed and persons injured, and indicates 
the general type of vehicle involved. There is no 
indication of the age or sex of the injured, of the 
extent of the injury, or the condition of the vehicle. 
This information could be recorded without very 
much extra effort on the part of the police. If, for 
every accident, there were a questionnaire sheet 
specifying all the more common events and circum- 
stances arranged in an order for transferring to 
punched cards, all essential totalling and percentages 
could be computed by calculating machines. The 
Automobile Association’s patrols are furnished with 
a form specifying all essential facts about an accident. 
A London firm, Lex Garages, Ltd., provide for their 
customers @ full “‘ Inspection Engineer’s Preventive 
Report ” covering thirty-six mechanical details. In 
respect to death, the Ministry of Transport records, 
inter alia, the age, sex, features of the locality, 
weather, time of day, condition of vehicle, and the 
estimated speed—figures which show that detailed 
records can be obtained. The American records 
give all the essential circumstances, and in general 
there is a close correlation in America between all 
the attendant circumstances in cases of both fatal 
and non-fatal accidents. This means that the same 
general causes, proved or hypothetical, are operating, 
and consequently that a regulation or a mechanical 
improvement which reduces the one category will, 
pro rata, reduce the other. There may be a similar 
relationship in Britain, but seeing that there are 
differential rates of increase affecting fatal and non- 
fatal accidents, there is a call for separate analysis. 
A comparison of British and American figures on 
a parity basis would help to confirm or confute any 
hypothesis of controllable or inevitable causes. 

Some attempt might be made by means of more 
systematic road traffic censuses, taken preferably 
in both February and in August, to measure changes 
in the volume of traffic. It may or may not correlate 
with accidents, with licences, with fuel consumption, 
&c. Previous traffic censuses have been taken from 
the point of view of the road surveyor, yet they throw 
light on the changes, if any, in the character of the 
traffic. For example, are loads lighter or heavier ? 
With respect to the loads, it would be informative to 
learn to what extent an overloaded or badly trimmed 
goods vehicle increases the risk of accident. 

The Ministry of: Transport is primarily a road im- 
provement authority, but one looks in vain among 
the official figures for any clear indication concerning 
the extent to which road conditions are responsible for 
safe transport. There is an admission that 8 per cent. 
of deaths are due to road conditions. There is a priori 
argument that one type of road is safer than another, 
but this type of road cannot be defined from the 
statistics, except that the narrow road is safer than the 
broad ; and the self-evident fact that the divided road 
obviates head-on collision. The British tradition is 
that traffic must be suited to the roads ; not the roads 
to the traffic. Hence roads and road equipment lag 
behind vehicle development. It may be that circum- 
stances will in the end compel some severe limitation of 
traffic in quantity, place, and time. We do not know at 
present, but might easily be informed, about the type 
of road, with all its equipment of white lines, round- 
abouts and traffic signals, which tends to diminish 
the accident ratio. A number of minor points need 
investigation. Is there any extra risk due to having 
street lamps on different sides of the road? Is the 
three-colour automatic signal the one best signal ? 
On the Continent there are other forms of signals, 
such as the revolving lights of Russia, the meaning of 
which may or may not be more readily interpreted 
by the driver. 

There is one way in which the science of statistics 
can quite incontrovertably help road transport, and 
that is in the matter of determining the distance from 
an obstacle at which a warning sign should be erected. 
What has to be determined is the average distance 
the average car can stop in at an average speed on an 
average road surface. This is not merely a matter of 
efficient brakes; it is a matter of averages plus a 
personal equation, plus a factor of safety. This is 
a common case of determining mathematically the 
extent to which variables change under each other’s 
influence. If a driver is to be placed under an obliga- 
tion to be ready to stop at a pedestrian crossing place, 
he must be warned x yards in advance of the crossing. 
He must be able to see the Belisha beacon from a 
proper distance. He must be able to observe the 
lights of a roundabout in time to reduce his speed. 
The statistical methods available for this type of calcu- 
lation have been worked out in great detail. The 
formule and treatment occupy twenty-five pages in 
Ezekiel’s ‘‘ Methods of Correlation Analysis.” 

The Ezekiel method of working out the relation- 


hour limit in built-up areas is objected to for various 
reasons, but it can certainly be criticised on statistical 
grounds, or rather on the entire absence of statistical 
argument. There must be a maximum speed suitable 
for given places and seasons, and this can be deter- 
mined by known statistical methods. The 30 miles 
per hour is more than probably a mere “ political ” 
speed, representing a compromise between antagon- 
ists in the House of Commons. It certainly was not 
arrived at from the records of accidents attributable 
to excessive speed. There does not appear to be much 
connection between the rate of speed and the accident 
ratio. Accidents occur at all known speeds, even at 
5 miles per hour. Yet there is some evidence which 
scientific inquiry could utilise. It is known that the 
12 miles per hour limit of 1896 and the 20 miles per 
hour of 1903 were not observed in practice. There 
is a known speed of the vehicles in the London 
Passenger Transport rigidly controlled by inspectors, 
and there are easily ascertainable speeds of motor 
coaches. A typical motor coach long journey (from 
London to Newcastle) is at an average speed of 20 
miles per hour. Both the motor omnibus and the 
motor coach have good records in regard to fatal 
accidents (9 per cent. of the total for the combined 
classification). So that it may be assumed that their 
respective speeds are relatively safe. There may or 
may not be a call for determining different speed 
limits for different types of vehicles on different types 
of road at different times of the day. 

Lieut.-Colonel J. A. A. Pickard, in his elucidation 
of the figures collected by the National “‘ Safety First ” 
Association, makes a point about road visibility 
from the driving seat. The Ministry’s figures record 
twenty-five deaths in 1933 attributable to ‘“ driver's 
view obstructed.” This figure is one of many small 
quantities on record, the analysis of which involves a 
special statistical technique which may either demon- 
strate their insignificance or lead to a deduction that 
something ought to be done. Other items of this 
kind affect the relative vulnerability of the open and 
closed car, the efficiency of the x-wheeled brake, car 
ventilation, and the effect of fumes on the visual 
discrimination and mental alertness of drivers. 
Investigations of the last-named effects have been 
made in the interest of the members of the Transport 
and General Workers’ Union. 

That the Ministry of Transport’s road statistics 
will be changed in their mode of presentation is 
certain, if only for the purpose of justifying the policy 
of Major Hore-Belisha, whether his methods succeed 
or fail. Inspired as it is by Treasury influences, the 
political interpretation of road statistics is not likely 
to effect improvement. What is wanted is a set of 
figures based on known statistical principles, and 
accurate within calculable limits. To define the 
scope of such statistics calls for the active intellectual 
co-operation of all the groups of people interested in 
the efficiency of road transport—engineers, road 
surveyors, manufacturers, owners, drivers of all types 
of mechanically propelled vehicles, cyclists, and 
pedestrians. Their findings might be submitted to a 
committee of the Royal Statistical Society for 
examination and advice, or criticised by a body of 
those who are not interested in the efficiency of road 
transport. The gathering and presentation of what 
is needed might best be committed to the statistical 
department of the Board of Trade, with its tradition 
of accuracy, expedition, scientific method, and relative 
freedom from the dictation of the Chancellor of the 
Exchequer. 

To complete this series, something can advan- 
tageously be said about the subject of testing drivers 
as a ible means of reducing road accidents, and 
this will be the subject of the next and final article. 

(To be continued.) 
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The Motor Show at Olympia. 
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IT. 


(Continued from page 366, October 12th.) 


'N our previous article we alluded to some of the 
new features which will be embodied in the lead- 

ing makers’ cars henceforth. A further visit to the 
Show at Olympia has emphasised the importance 
which is being attached to the suspension problem. 
Although thesemi-elliptic leaf springstill predominates 
in the case of the most popular models, it is obvious 
that there are some ingenious minds at work on the 
subject, and it is more than probable that the next 
few years will witmess a change to independent 
springing for the front wheels, if not all round. We 
noted that several British cars are now equipped in 
this manner. The new front suspension of the Vaux- 
hall cars comprises a coil spring on either side set 





of an automatic method of chassis lubrication called 
the Luvax-Bijur system, which operates continually 
while the car is in use. In this equipment electricity 
plays no part. The device feeds measured quantities 
of oil to the chassis bearings in accordance with their 
respective requirements, thus preventing wear and 
deterioration. The apparatus comprises three main 
parts, namely, the lubricator unit consisting of an 
automatic pump and oil reservoir containing all the 
moving parts; a simple system of piping to the 
various bearings ; and meter valves situated at the 
bearings to measure the predetermined amounts to 
each part. The lubricator is mounted on the engine 





side of the dash, and consists of a vertical pump which 
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horizontally and working in an oil cylinder, the road 
wheels being carried on arms connected to swinging 
links, which bear against the springs. Semi-elliptic 
springs are used for the rear suspension. The Mercédés 
Benz cars—or some of them—are independently 
sprung fore and aft. In some cases coil springs are 
used, and in others transverse leaf springs. The 
makers of the Alvis car were amongst the first to use 
the idea of independent springing and front wheel 
driving. To-day this company is using laminated 
transverse springs for this purpose. The Lancia 
makers use long enclosed coil springs, but in the new 


H.P. 


CITROEN CAR 


is actuated by a diaphragm, the upper side of which 
is in communication with the engine intake mani- 
fold. The vacuum in the manifold when the engine 
is running tends to draw the diaphragm upwards 
against the pressure of a spring, and causes it to assume 
a position intermediate between the top and bottom 
of its travel. Variations in the amount of this vacuum 
cause movements of the diaphragm, which, being 
directly connected to the pump, induce pumping. 
The bottom of the diaphragm chamber is provided 
with an air vent to permit unimpeded motion of the 





pump, except for the resistance offered by the lubricant 


helical gears. The differential—Fig. 7—is connected 
to each of the front wheels by cardan shafts A, Fig. 8, 
which have needle universal joints at the differentia 
ends and couplings centred on the pivotal axis of the 
wheels, ensuring a universal movement being trans- 
mitted to both front wheels, irrespective of the angle 
of the steering lock. The forward part of the body of 
the car shell is specially shaped to receive the com 
plete engine and transmission unit. The shell is 
built up of light steel box members of girder con 
struction, and supports the mechanical components. 
The front is made up of two well-braced caissons 
reinforced by four horizontal tubes, and supports the 
complete power unit and independent front wheel 
assembly. The caissons are solidly welded to form 
one mass with the dash, which is made of ribbed sheet 
steel. The dash, which forms a steel bulkhead between 
the engine and the body, is well braced and lined 
with a sheet steel plate, which makes it very rigid. 
To this plate is attached the flat sheet steel flooring, 
two lower steel box-shaped units which form the side 
members, and two upper box-shaped units which 
pass over the top of the doors and follow the line of 
the roof. The lower box-shaped units are braced by 
two box-shaped cross members, one being under the 
front seats, and the other under the rear seats. The 
outer panels are electrically welded to the body shell, 
with the result that a complete and rigid body is 
obtained, which acts as a girder between the front 
and rear axle and supports the whole of the suspended 
weight. By this means, noises caused by vibration 
between parts which are bolted are eliminated. 
Special attention has been given to the stream- 
lining of the car, and an important feature is the 
shape of the car undershield, which has been made 
perfectly flat, and, in consequence, the wind resist- 
ance is reduced. The seats are placed between the 
front and rear wheels. The front wheel assembly 
embodies two practically parallel links C D, Fig. 8, 
which are fitted between a special stub frame attached 
to the body shell and to the stub axles on either side. 
These links articulate on mountings fitted to the sub 
frame, the lower links being connected to the front 
torsion bars. The upper and lower links are of 
unequal length, and consequently remain parallel 
through their range of movement, thus ensuring that 
the front wheel dish does not vary materially under 
normal vertical wheel displacement. To ensure 
uniform steering movement with constant track 
width, the steering track rod is divided into three 
parts, with ball joints for each connection. These 
parts are arranged so that they remain central to the 
movement of the steering arms and under the normal 
displacement of the wheels the track does not vary 
more than 0-025in. The steering gear is of the 
globular worm and roller sector type, and is situated 
on the right-hand side of the subframe with the 
sector vertical. A double lever is fitted to the 
sector shaft, with another acting as a relay, fitted 
on the opposite side of the subframe, the two being 





connected by a central rod with adjustable ends to 














FIG. 6—ENGINE AND GEAR -Box—CITROEN 


12 horse-power car by Citroén a system of inde- 
pendent suspension has been adopted, which is 
unique, as also are other features of this remarkable 
car, such, for instance, as the absence of a chassis 
frame. 

Lubrication, once the bugbear of the owner-driver, 
is now largely solved by periodical visits to service 
stations, the most up-to-date of which are equipped 
with plant supplied by Tecalemit or Tangyes for 
dealing with all the necessary parts in a short space 
of time. In all modern engines lubrication is auto- 
matic, but careless owner-drivers who do their own 
supervision and maintenance are liable to overlook 
many important parts of the chassis, because they are 
not easy of access. With the object of remedying 
this source of trouble, Joseph Lucas, Ltd., are adding 





yet another automatic system to the car in the shape 


being pumped. This useful appliance is being fitted 
on the new Raver cars. 


CITROEN. 


No car in the Show has attracted more attention 
than the new 12 horse-power Citroén—Fig. 5—in 
the design of which much originality is shown. Great 
saving in weight is effected by dispensing with the 
orthodox chassis frame and leaf springs, and by 
making the engine, gear-box, and differential gear in 
one unit. The engine—Fig. 6—is of the overhead 
valve type, with detachable cylinder barrels, and 
attached to it is the three-speed gear-box and differ- 
ential casing, the drive being taken through the gear- 
box by means of substantial helical gears with 
synchronised gear change on the second and third 





speeds and back through the differential by Gleason 


FIG. 7—GEAR-BOX AND DIFFERENTIAL—CITROEN 


enable the front wheel track to be adjusted. The 
worm is mounted on two tapered roller bearings, 
while a roller mounted on a needle-supported spindle 
is incorporated in the sector. Consequently, when 
the worm is rotated the roller turns on its own axis 
and imparts a rolling motion, which replaces the 
sliding motion of the tooth-type sector. Owing to 
the forward position of the steering mechanism and 
the angle of the steering column, a geared joint has 
to be inserted between the steering wheel and gear. 
This joint is at the bottom of the column and com- 
prises two pinions which are solid on their shafts. 
A steel coupling is interposed between the shaft 
connected to the steering gear and the worm shaft. 

The rear axle, Fig. 9, is merely a bearer axle, 
which allows for semi-independent rear wheels, while 
at the same time ensuring a rigid lateral coupling of 
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the wheels to the body shell. By this means lateral 
movement of the wheels is minimised, and they are 
retained vertical to the road surface under all con- 
ditions, thus avoiding wheel tilt when rounding 
corners. As will be seen, the rear axle mounting is 
comprised of the following units :—Longitudinal 
links F, torsion bars G, tie bars H, axle tubing J, and 
stub axles K. The longitudinal links are parallel 
to the centre line of the car. They are secured at the 
forward ends to the body shell rear cross member and 
torsion bars through the medium of silent bloc 
fittings, and are bolted at their other ends to the 
tubular sockets which carry the wheels, stub axles, 
and brake assembly. The torsion bars are arranged 
along the cross member of the frame. One end of 
each bar is coupled to the link through a splined 





is automatically controlled. Such features as a 
free-wheel, clutchless gear-box, harmonic stabiliser, 
flexible engine mountings, &c., are continued from 
previous designs, and a lengthened wheel base on 
the “Twelve” and ‘‘ Fourteen” models allows 
the mounting of larger saloon bodies. 

WOLSELEY. 

Some new features are incorporated in the Wolseley 
12-6 Hornet. A preselective gear-box of new and 
original design is employed. The usual finger trigger 
lever is provided below the steering wheel, but this 
lever controls neutral and forward gears only. On 
the floorboard, in a position convenient for the 


driver’s left hand, is a small additional lever, which 
forward,” 





has ‘ “neutral,” and “ reverse ”’ positions. 








FiG. 8—-FRONT WHEEL ASSEMBLY—CITROEN 


fitting, while at the other end is attached a bearing 
lever with an adjustable screw. By means of this 
screw it is possible to vary the height of the car from 
the road. Two tie bars are fitted between the links 
at the wheel ends, and the centre of the body shell 
cross member. They are also mounted on silent 
blocs and are intended to ensure that the wheels are 
maintained in a vertical plane. The principle on 
which this system of suspension is based is as follows : 

The torsion bar is attached at one end to the wheel 
arm or link, while at the other end the adjusting 
device is bearing hard against the body shell. Conse- 
quently, when weight is applied to the arm or link, 
the torsion bar must twist, and thus oppose an elastic 
resistance against torsion. This twist on the torsion 
bar is entirely free from friction, and is very sensitive 





In other words, each of the forward gears can also be 
used as a reverse, and there is no possible chance of 
the reverse being engaged inadvertently. Another 
interesting feature is that a frec-wheel action is 
obtained on the indirect ratios, an arrangement making 
gear changes possible at any speed with smoothness. 
For descending steep hills, the second gear can be 
engaged without the free-wheel action, a separate 
position on the preselector quadrant being provided 
for this purpose. In contrast to the system employed 
in the normal type of self-changing gear-box, the 
gear bands are self-energising and there is therefore 
no spring pressure to overcome on the clutch pedal. 
A standard design of plate clutch is employed, and 
is operated by the first part of the clutch pedal move- 
ment, full depression only effecting a gear change. 




















FiG. 9--REAR AXLE SUSPENSION-——-CITROEN 


to any variation in road surfaces. To ensure that the 
torsional effect shall not be localised at any one point 
of the bar, each bar is subjected to special machining 
operations, and therefore these bars must never be 
machine turned, filed, hammered, or straightened, as 
any one of these operations will set up conditions 
leading to fractures. Hydraulic shock absorbers are 
fitted to the rear of the car, being attached to the 
body shell at one end and to the wheel sockets at the 
other. At the front of the car friction type shock 
absorbers are fitted, and are mounted on the pins B, 
Fig. 8, to which the lower links and torsion bars are 
attached. 


RovER. 

The cars exhibited by the Rover Company are of 
three powers—10, 12, and 14 horse-power. They are 
built on very attractive lines. There are no revolu- 
tionary changes in design, but detail improvements 
are made and further refinements added. Thus 
throughout the whole range the chassis is auto- 
matically lubricated by the “ Bijur ’’ system referred 
to above, an automatic thermostat is embodied in 
the water circulation system, and battery charging 








An advantage of this arrangement is that the clutch 
can be slipped in the ordinary way, so that the engine 
can be eased on corners and in traffic. 


WARREN’S SYNCHRONISER. 


An ingenious device in the form of a simple addition 
to the gear-box is shown by the Pulsometer Engineer- 
ing Company, Ltd., Reading. Its object is to give a 
quick silent gear change without synchro-mesh or 
any internal alterations to the ordinary “crash ” 
type of gear-box. With this device, by simply depress- 
ing the clutch, change of gears may be instantly made 
without regard to either engine or road speeds. 
Clutchless operation is permissible, if desired. It 
operates without free-wheeling, but allows of free- 
wheeling at the option of the driver, without any hand 
manipulation, in which case it can be automatically 
locked by simply depressing the accelerator. It is 
mounted behind the gear-box and is operated directly 
from the clutch pedal, so that when the latter is dis- 
engaged the gear-box as a whole is disconnected from 
the engine in front and from the propeller shaft 
behind. It therefore comes quickly to rest, and gear 


whichever gear is required. Having engaged the 
desired gear it is only necessary to accelerate, the 
synchroniser being then automatically locked. 
Referring to the drawing reproduced in Fig. 10, 
it will be seen that the synchroniser consists of the 
free-wheel members A and B, and a locking dog C, 
which slides on the end of the gear-box shaft D. 
The locking dog is connected by a rod to the clutch 
pedal, so that when this pedal is depressed the dog 
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FiG. 10—WARREN SYNCHRONISER 


is withdrawn from engagement with the part A, thus 
disconnecting the gear-box from the propeller shaft, 
and allowing an easy change of gear to be effected. 
The member B is free to move slightly on the shaft D, 
so that its teeth E balk the teeth F on the locking dog 
and prevent the latter from engaging with the 
member A, until the gear-box is accelerated up to the 
car speed and the teeth E and F are tripped, thus 
allowing the locking dog to engage with the outer 
member A. By depressing and releasing the clutch, 
the teeth E and F will prevent the engagement of 
the locking dog, thus allowing the device to operate 
as a free wheel if desired. By depressing the accele- 
rator, the synchroniser is again engaged. 


(To be continued.) 








New American Standards. 


ALLOY STEEL CASTINGS. 


On the recommendation of its Committee A—1 on Steel, 
the American Society for Testing Materials has accepted 
for publication as tentative two specifications covering 
(a) Alloy Steel Castings for Valves, Flanges and Fittings, 
and (b) Seamless Alloy Steel Pipe, the materials being for 
service at temperatures from 750 deg. to 1100 deg. Fah. 
There have been urgent demands from industry for these 
specifications. 

The Specifications for Alloy Steel Castings, designated 
(A 157-34 T) include eight classes of materials, six ferritic 
steels and two austenitic steels. The Seamless Alloy Steel 
Pipe Specifications (A 158-34 T) cover eight ferritic and 
four austenitic steels. The specifications, which were 
drafted by sub-groups headed by Professor A. E. White, 

University of Michigan, and N. L. Mochel, Westinghouse 
Electric and Manufacturing Company, provide that infor- 
mation on high-temperature data is to be a matter of 
agreement between the purchaser and seller until such 
time as the Committee’s studies warrant the addition of 
an appendix giving data now being developed. Copies of 
the new tentative standards will be available shortly from 
A.S.T.M. Headquarters. 

Tentative revisions have also been approved in the 

Standard Specifications for Structural Steel for Ships 
(A 131-33), involving a reduction in maximum sulphur 
from 0-06 to 0-05, and a minimum elongation of 18 per 
cent. in material for jin. in thickness. When these pro- 

posals are adopted as standard the specifications will 
agree on these matters with the standards for bridge steel. 

Revisions also have been accepted as tentative in the 
standards for carbon steel castings, alloy steel bolting 
material and pipe flanges, all for high-temperature service, 

providing additional data on the use of the materials in oil 
refinery service. 


COPPER-SILICON ALLOY PRODUCTS. 


On the recommendation of its Committee B-5 on 
Copper and Copper Alloys, Cast and Wrought, the 
American Society for Testing Materials has just approved 
for publication as tentative three specifications covering 
(a) Copper-silicon Alloy Plates and Sheets (B 96-34 T), 
(6) Sheet Copper-silicon Alloy (B 97-34 T), (c) Copper- 
silicon Alloy Rods, Bars and Shapes (B 98-34T). The 
Committee has been working on these for some time, in 
view of the increasing requests from various sources for 
standardised requirements. 

The three specifications have the same chemical com- 
position requirements. This involves a silicon range of 
from 1 to 5 per cent. and the following maximum per- 
centages of the respective metals :—Manganese, 1-50; 

zine, 5-00; iron, 2°50; tin, 2-00; aluminium, 2-00; 

with copper the remainder. In the case of the specifica 
tions for sheets which are commonly used for drawing, 
forming, stamping and bending, the minimum tensile 
strength requirement in the case of soft material is 





changing is only a matter of moving the lever into 





50,000 Ib. per square inch, with an elongation of 35 per 
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cent. in 2in. On half-hard material corresponding figures 
are 70,000 Ib. and 10 per cent., while for hard material the 
minimum tensile strength is to be 80,000 1b. per square 
inch and elongation in 2in. of 5 per cent. 

The minimum tensile strength for the plates and sheets 
used for pressure vessels is 55,000 Ib. per square inch, 
yield point 22,500, with minimum elongation in 2in. of 
40 per cent. and in 8in. of 25 per cent. 

There are varying requirements for the specifications 
covering copper- ‘silicon alloy rods, bars and shapes, 
depending on the form of the material. The minimum 
tensile strength in the case of rods varies from 50,000 Ib. 
for soft material in all sizes to 90,000 Ib. per square inch 
for hard material over fin. to lin. inclusive in diameter. 
For bars tensile strength ranges from 50,000 Ib. to 65,000 Ib. 
per square inch, while for shapes, soft temper, all sizes, the 
minimum tensile strength is 50,000 Ib., but for hard temper 
in all sizes the physical requirements are to be matters of 
agreement between manufacturer and purchaser. 

Tentative revisions have been approved for publication 
as tentative in the Standard Specifications covering Steam 
or Valve Bronze Sand Castings (B 61-28), Composition 
Brass or Ounce Metal Sand Castings (B 62-28), and Sand 
Castings of the Alloy copper 88 per cent., tin 8 per cent.. 
zine 4 per cent. (B 60-28), while the Standard Specifications 
for the Alloy copper 88 per cent., tin 10 per cent., zine 2 per 
cent. (B 10-18) have been withdrawn. 

In line with reports of an investigation on the aluminium 
content of Alloy XXIII covered in the Specifications for 
Zinc-base Alloy Die Castings (B 86-33 T) the maximum 
limit for aluminium has been lowered from 4:5 to 4-3 per 
cent. 

TESTS FOR COAL AND COKE. 

For the first time a compilation of all the standard and 
tentative specifications and tests for coal and coke, as 
issued by the American Society for Testing Materials, has 
been published. This includes five specifications, thirteen 
methods of test, and the standard definitions of terms 
relating to coal and coke. 

Foundry coke and gas and coking coals are covered by 
specifications, and to make the pamphlet complete the 
recently approved requirements for classification of coal 
by rank and by grade developed by the Sectional Com- 
mittee on Classification of Coals are included. 

One of the important activities of A.S.T.M. Committee 
D-—5 on Coal and Coke, which is sponsor for the publication, 
is the development of satisfactory sampling procedures. 
In this compilation are given the methods of laboratory 
sampling and analysis of coal and coke, and procedure 
for sampling coal; also sampling coke for analysis. 

The standard tests for the cubie foot weight of coke and 
of crushed bituminous coal are included, as well as the 
methods of sieve analysis of these products, and tests for 
the fineness of powdered coal. The shatter and tumbler 
tests for coke are detailed ; also the method of determining 
volume of cell space of lump coke and testing for size of 
anthracite. An important test for the agglutinating value 
of coal, issued in the form of a proposed draft, is given. 








Steel Telegraph and Transmission 
Line Poles. 


\ NEW type of sheet steel pole for carrying telegraph 
or high or low-tension transmission lines has been brought 
to our notice by Mr. Cecil E. Kny, of 19-21, Palace-street, 
S.W.1. In the two years since their appearance, poles 
of this kind have been adopted in several districts of 
Germany, and transmission lines utilising them are under 
construction in the Italian Alps and in Jugoslavia and 
Greece. The poles consist of tapering steel tubes of 
elliptical section, each 2m. long. Sections of which a 
pole is composed fit one within the other to facilitate 
storage, and are brought together for erection by hand 
straining gear and cable, until the amount of overlap 
is equal to the large diameter of the elliptical section of 
the tubes. Cross arms for the various types of poles 
slip over or clip firmly to the mast head without weakening 
any. part or forming pockets for condensation, rain water 
snow or ice. At present the pole sections composed of 
sheet steel, cut to size, rolled and welded, are made in 
Germany from a special steel which has a high resistance 
to corrosion. Normally, the butt end section is dipped 
in a bath of molten lead, or, when soil conditions necessi- 
tate it, the end is given a bituminous coating or bandage, 
or is protected by a layer of concrete. An even distribution 
of stresses, and a high elastic and torsional limit are said 
to be ensured, while, as the poles are placed with the long 
axis across the line, the factor of safety is greatly 
enhanced. Double ‘‘A” type poles are only needed at 
acute corners or for service as end poles. It is said that 
the weight of the new poles is only one-third or one- 
quarter of that of wooden poles, and still less when com- 
pared on the basis of strength with girder and con- 
crete masts. As the pole sections can be placed one 
within the other, as described, storage is greatly simplified, 
as they occupy only about one-fifth of the space required 
by other poles. 

With the fifteen different sections available, it 
is possible to build up fifty-five types of poles to meet 
varying requirements as regards load to be carried and 
the height specified. It is merely a question of combining 
certain sections in their proper sequence, as each section 
differs in diameter and gauge, but not in length. The 
transport of nested poles is greatly facilitated. One man 
can carry a 30ft. pole across fields, whilst several poles 

can be conveyed to the site in a handcart or ordinary 
lorry. Poles up to 30ft. long can be erected by one man, 
whilst longer poles only require two erectors. No tackle 
is needed in either case, and considerable time and money 
are said to be saved in the censtruction of lines utilising 
these poles. A monetary saving is also claimed to be 
effected by the fact that cross arms for varying require- 
ments can be fitted in a simple and inexpensive way. 
Another factor which reduces the cost of construction 
is the possibility of increasing the span between poles by 
30 per cent. The maintenance of the poles, which, 


incidentally, are good lightning conductors, is practically 
negligible, and in the case of overloading or accidental 


damage, the poles merely buckle as shown in the illustra- 
tion, so that the damaged section can easily be replaced. 
Even if some of the poles are damaged the line may remain 
in service, and the loss due to supply interruptions and 
repairs is claimed to be considerably reduced. With the 
aid of special irons the poles can easily be climbed even 
in wet weather. On an average the life of these steel 
poles is said to be double that of wooden poles, and 
without taking into account the savings effected in trans- 
port, erection, and maintenance, they compare favourably 
with wooden poles as regards first cost. 

Besides official tests carried out in France, Germany, 
and Italy, tests were made on August 10th and September 
27th by the British Government’s Department of Scientific 
and Industrial Research at Princes Risborough, where a 
special beam-testing machine has been installed for testing 
telegraph poles of various kinds. The results of these 
tests have shown that sheet steel poles withstand an 
excess load appreciably above the specified safety factor 
of 2} times the normal working load. The special steel 


sheets, such as “ Patina-Stahl,”’ of which the poles are 








ERECTED AND TESTED 


STEEL POLES, 


composed, and which has a tensile strength of 60-70 kilos. 
per square millimetre, are cut to size in a manner that 
practically eliminates wastage. After the sheets have 
been cut to shape, they are rolled into conical cylinders 
which are then fastened on formers and held in position 
by calibrating rings for twin spot welding. The cylinders 
are then placed on a seam-welding machine, on which the 
overlapped joints are welded by a roller step-by-step 
process. They are then pressed to an oval shape, and 
after pickling they are galvanised in a special manner which 
ensures a good zine deposit. Finally, the butt end is 
lead-coated or treated, as previously described. The cost 
of the complete plant for an initial output of 1000 poles 
per month is in the neighbourhood of £1500. 








Seekay Wax. 


A DEMONSTRATION was given recently at the oftices 
of Imperial Chemical Industries, Ltd., Millbank, West- 
minster, of a new system of reducing the fire hazard 
involved by the use of combustible coverings for electric 
wires, which may transmit a purely local fire to some 
distant point. The protective material is known as 
Seekay wax, a chlorinated naphthalene. 

This material is very similar to paraffin wax in appear- 
ance, and in most of its physical properties, except that it 
will only burn when exposed to an external flame and 
will “‘ go out ” immediately the flame is removed. It also 
has the peculiarity of conferring this characteristic on 
other materials, such as rubber and fabric, with which it 
is incorporated. It should thus prove useful in checking 
the propagation of flame along most classes of insulated 
electrical conductors. The wax has a melting point rang- 
ing from 68 deg. to 125 deg. Cent., according to the degree 
it has been chlorinated to, is soluble in most commercial 
solvents, is impervious to water, and has practically no 
effect on metals. A thin film of the wax on a metal surface 
is no great deterrent on the making of a soldered joint. 

In the trials which we witnessed some specimens of 
standard cables of norma! construction and others treated 
with Seekay wax were subjected to the heat of a Bunsen 
flame, burning town’s gas, for periods of five seconds, and 
then removed for a similar period. The process was 
repeated, and showed that whatever was the position in 
which the cable was held, the treated specimen was far 
superior in suppressing continued combustion. 

It should be pointed out that the treated part of the 
cable is essentially the sheathing, whether it be a rubber 
covering with which the wax is masticated in the process 
of manufacture, or a braided fabric covering into which 
the wax is impregnated. The rubber electrical insulation 





is not treated, as it would be reduced in its di-electric 


strength. We also noted that the resistance of the treated 
rubber to mechanical injury resembled that of gutta- 
percha rather than that of vulcanised pure rubber. 

It.is claimed that the cost of the wax ranges from about 
equality to twice that of bitumen, according to the degree 
to which it is refined as regards colour ; that it is miscible 
with bitumen, repellant to vermin and fungi, and is easily 
colourable. The permanency of its action is yet to be 
determined. 








Speed-Increasing Gear-Boxes. 


THE half-tone engraving and line drawing which w: 
reproduce herewith represent some rather unusual gear 
boxes recently made by Alfred Wiseman and Co. (1933) 
Ltd., of Glover-street, Birmingham, 9, for installation on 
board the new oil tankers being built for the Anglo 
Persian Company by Harland and Wolff, John Kincaic| 
and Co., and Hawthorn, Leslie and Co. The order was, 

















SPEED-INCREASING GEAR - Box 


however, given by the Werkspoor Company, of Amster- 
dam, and was secured by the Birmingham firm against 
keen Continental competition. These gears are to be used 
for increasing the speed of Diesel engines to that 
appropriate for driving the oil pumps. The engines are 
of 50 horse-power and run at 275 revolutions per minute, 
while the pumps run at 825 revolutions per minute, so 
the ratio is 1 to 3. 

An essential feature of these sets is that all the parts are 
readily interchangeable, so that the spare parts on one boat 
can be used on another boat, if necessary. The principal 
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SECTION OF GEAR-BOXx 


dimensions of the gears are shown on the drawing. The 
casings are of cast iron and the shafts of high-tensile steel 
ground to fine limits and equipped with ball bearings. 

The gear wheels are of chromium manganese steel, heat 
treated by a special method, which gives a Brinell hardness 
of 340. After the wheels have been heat-treated, they 
are, regardless of their hardness, machined, with the 
result that a very accurate form of tooth is obtained, com- 
bined with a toughness and hard wearing surface—con- 
ditions which are conducive to smoooth and efficient 
running. 








A Reverse Rotation Relay. 


For the control of electrically driven machines, 
frequently operated with simple squirrel-cage motors, it 
is now common practice to employ contactor-type starters, 
actuated by push-buttons. In many instances, and 
particularly in the case of high-speed woodworking 
machinery, a simple device for stopping the machine 
quickly saves much time during the setting up period, 
and tends to promote the safety of operators when, in 
emergencies, machines have to be rapidly brought to a 
standstill. After the current has been switched off a 
high-speed planer cutter, controlled in the ordinary way, 
the machine may take four or five minutes to come to 
rest, but if the new B.T.H. rotation relay shown in the 





accompanying illustration be fitted, the time is reduced 
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to a few seconds. The motor is started by a contactor 
in the usual manner, and when it is desired to stop it, a 
“ plugging ” contactor reverses the phases of the motor, 
which is therefore quickly brought to rest. Since the 
* plugging ” contactor is de-energised when the speed 
falls to a pre-determined value, the motor cannot run in 
the reverse direction, and the machine is restarted in the 
me yrmal awy. 

The relay is a centrifugal device and resembles a 
miniature generator in appearance. It is driven by the 














REVERSE ROTATION RELAY 


motor or woodworking or other machine by a belt or 
single coupling at a speed in the neighbourhood of 1500 
to 2000 r.p.m., the accurately balanced rotating portion 
running in magneto-type ball bearings. All the contacts 
give a wiping action which avoids pitting tendencies. 
In conjunction with the relay, a three-way push-button 
station is used, the buttons being marked “ Start,” 
* Stop,” and ‘‘ Plug Stop.’’ The makers explain that the 
device is easier and less expensive to install than electro- 
mechanical braking arrangements, and, as it prevents 
reversal of the motor, it obviates danger to the operator 
and damage to tools. 








Foam Fire Extinguishing 
Apparatus. 


IN our issue of March 9th we illustrated and described 
an apparatus for use in conjunction with automobile 
vehicles in which the exhaust gases from the petrol motor 
were employed for the generation of a foaming mixture 
to be used for fire-extinguishing purposes. Since that date 
developments have taken place m the design of apparatus 
of a similar nature for ship fire protection, and it has been 
found that it is unnecessary that the gas used to make 

















FOAM FIRE EXTINGUISHING APPARATUS 


the foam should be completely inert to combustion. On 
these principles the apparatus which we illustrate has 
recently been designed and constructed by Merryweather 
and Sons, of Greenwich, for use on two motor ships for 
Trinity House, that are now being completed by Cammell, 
Laird and Co. These ships are equipped with steam 
generators for driving auxiliaries which are oil fired, and 
which necessitate special precautions being taken in the 
risk of fire to meet the Board of Trade requirements. As 
exhaust gases from the internal combustion engines are 


air is substituted, such a supply of air being available 
from the storage cylinders for starting the main engines. 

The apparatus consists of a gun-metal mixing chamber, 
into which a supply of water under pressure is taken from 
one of the ship’s pumps, at a rate of approximately 50 
gallons per minute. The high-pressure air supply from the 
storage cylinders is piped to the mixing chamber through 
a pressure reducing valve. Compressed air is also used for 
driving a small high-speed air motor, which operates a 
positive action pump. The suction branch of this pump is 
taken to a small tank holding a supply of a liquid foam- 
producing material, which is delivered at a predetermined 
rate into the mixing chamber, where it is incorporated 
with the water and air supplies passing through the 
chamber. A delivery branch frém the mixing chamber is 
piped to a hydrant situated on the gallery surrounding the 
engine-room having a short length of hose and distributing 
nozzle housed conveniently for instant operation. The 
complete apparatus weighs only 14 cwt., and is housed in 
a small compartment at deck level against the engine-room 
casing. An auxiliary hand-worked water supply pump is 
provided for use should any delay take place in starting 
up the ship’s pumps. 

In addition to the fire protection of the engine and boiler- 
rooms, the foam supply is also available for the fire pro- 
tection of the ship generally, through hose lines. The 
apparatus generates foam continuously at the rate of 
200-300 gallons per minute, and the supply is only limited 
by the compressed air supply and the amount of foam- 
producing compound available. 








BRITISH STANDARDS INSTITUTION. 





All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
Sree, unless otherwise stated. 


DIFFUSING GLOBES FOR TRAFFIC 
No. 566—1934. This Specification for Internally 
Uluminated Yellow Diffusing Globes for Traffic Control 
Signals (B.S.S. No. 566—1934) has been prepared at the 
request of the Ministry of Transport. It deals with the 
material of the globe, its dimensions and thickness, it 
gives limits for colour, together with a test for ascertaining 
that the globe conforms to these limits. It requires that 
the filament shall not be visible when viewed in any 
direction from which the globe is normally viewed and 
lays down a test for the mean horizontal candle-power 
ratio of the globe, a figure for which is specified. 


CONTROL. 





ASBESTOS CEMENT PIPES AND FITTINGS. 


No. 567—1934. This specification deals with the 
dimensions and workmanship of asbestos cement spigot 
and socket flue pipes and fittings for gas-fired appliances. 
It also includes a range of standard forms of flue fittings 
used in connection with flue systems. The standard 
form of socket secures interchangeability and enables 
replacements to be made without necessitating adjustment 
of existing flues. 

We understand that two other Specifications for Asbestos 
Cement Pipes for Soil and Rainwater purposes will be 
ready shortly, and that with the completion of this work 
there will be available to architects, builders, gas engi- 
neers, borough engineers and surveyors, a series of five 
British Standard Specifications for asbestos cement goods, 
covering, in addition to the above, roofing materials and 
pret sure pipes for drainage and water services. A British 
Standard Specification for the latter has already been 
issued under reference B.S.S. No. 486—1933. 








SIXTY YEARS AGO. 


WE do not know whether the newspaper known as the 
Franklin Kentucky Patriot still exists and, if it does. 
whether it will like to be reminded of the perpetual 
motion story which it published sixty years ago and which 
we reprinted in our issue of October 16th 1874. The 
inventor was an old negro of unrecorded name. The 
machine was a wagon so arranged that it ran by itself 
‘by virtue of the fact that the weight of gravitation 
was thrown forward of the centre of motion and the 
machine consequently compelled to run.” This descrip- 
tion of the machine may lack somewhat in scientific 
precision but it is sufficient, we think, to identify the 
ancient coloured gentleman’s invention with one of the 
most familiar classes of perpetual motion devices favoured 
by labourers in this field. The inventor desired to exhibit 
his machine at the fair at Franklin in order that its value 
might be tested before the thousands of people there 
assembled. Accordingly a week beforehand he mounted 
his wagon, adjusted the bands, tipped the balance weight 
over the centre of motion, gave the driving wheel a shove 
and started for Franklin. The wagon, our contemporary 
reported, went humming along the smooth sandy road 
at about 15 miles an hour. There were those however 
who had a premonition of disaster. Among them was 
the local coroner Mr. Hartfield. So certain was he that 
an accident would happen that he set off at a rattling 
pace after the negro in an ordinary vehicle. He completed 
his precautions by taking a jury with him. The worst 
fears were realised. At a turn in the road the negro’s 
machine collided with an oak sapling which rebounded 
with such force that the old man was thrown against a 
fence on the opposite side of the road and instantly killed. 
After shedding its driver in this cruel manner the machine 
struck out with freedom but, most fortunately, before it 
reached Franklin it collided with a large log which tilted 
the balance weight backwards. When it was overtaken 
by the coroner and his party it was found standing 
quietly at rest—nibbling the grass, no doubt, although 





some means of persuasion, concerning which the Kentucky 
Patriot was regrettably silent, it was led to the fair and 
there exhibited. The general impression which it created 
was that it was a wonderful machine and that it was 
destined to play an important part in the history of 


locomotion. 








ASSIUT BARRAGE REMODELLING. 


Tue following tenders for the above-named project 
were opened at the Ministry of Public Works, Cairo, Egypt, 
at noon on September 24th, 1934 :— 

£E. 


(1) Société Anonyme Hersent, Paris 959,305 - 000 
(2) Sir Lindsay Parkinson and Co., 
Ltd., London ee shee 999,541 
(3) Pieux Franki, Liege, Belgium 1,020,921 
(4) Plunkett, Ltd., London .. 1,029,767 
(5) John Cochrane and Sons, Ltd., 
London Pee re 
(6) Ing. Roberto Almagia (Egypt) .. 1,098,632 
(7) Edmund Nuttall, Sons and Co., 
and John Mowlem and Co. 
(Joint), Ltd., London .. 1,196,672 
(8) Topham, Jones and Railton, Ltd., 
London ine, asec eesipetanicie morc boner 
(9) Balfour, Beatty and Co., Ltd., 
London Ta rere 
(10) Compenon Bernard, Paris . 1,349,906 
(11) Gibson and Pauling (Foreign), 


1,394,922 


Thirteen firms entered for the contract; two, however, 
Julius Berger Tiefbau, and Rothplietz and Lienhardt, 
eventually did not submit tenders. Plunkett, Ltd., in 
addition to its tender for £E1,029,767, submitted two 
alternatives, ££986,753 and £E995,797. The contract 
has been awarded to John Cochrane and Sons, Ltd., for 
£E1,077,462. 


Ltd., London 








INSTITUTION OF CIVIL ENGINEERS AWARDS. 


Tue Council of the Institution of Civil Engineers have made 
the following awards in Session 1933-34 : 

The Baker Gold Medal to Ralph Freeman, M. Inst. C.E. 
(London). 

For papers read and discussed at ordinary meetings : 

A Telford Gold Medal to J. J. C. Bradfield, C.M.G., D.Sc., 
M.E., M. Inst. C.E. (Sydney, Australia); a Telford Gold Medal 
to Ralph Freeman, M. Inst.C.E. (London); a Webb Prize 
and a Telford Premium to W. E. Gelson, B.Sc. (Eng.), Assoc. 
M. Inst. C.E. (Delhi, India); the Indian Premium to J. D. 
Watson, B.Sc. (Eng.), Assoc. M. Inst.C.E. (Lahore, India) ; 
a Telford Premium jointly to Ralph Freeman, M. Inst. C.E. 
(London), and Lawrence Ennis, C.M.G., O.B.E., M. Inst. C.E. 
(London); a Telford Premium jointly to E. F. Law (London), 
and Vernon Harbord (London); a Manby Premium jointly 
to J. F. Pain, M.C., B.Se. (Eng.), Assoc. M. Inst. C.E. (Win- 
chester), and Gilbert Roberts, B.Sc. (Eng.), Assoc. M. Inst. C.E. 
(Margate); a Trevithick Premium joimtly to R. W. Foxlee, 
M. Inst. C.E. (London), and E. H. Greet, B.Sc., Assoc. M. Inst. 
C.E. (Iver, Bucks.). 

For papers published without discussion as “‘ Selected Enyi- 
neering Papers”: 

A Telford Premium to E. F. Reid, M.A., Assoc. M. Inst. U.E. 
(London); a Telford Premium jointly to F. W. H. Stileman, 
M. Inst. C.E. (Weybridge, Surrey), and J. 8S. Young, B.Sc., 
B. Eng., M. Inst. C.E. (Perth, Australia); a Telford Premium 
to E. H. Bateman, M.A., B.Sc., Assoc. M. Inst. C.E. (Birming- 
ham); a Telford Premium to A. C. Gardner, M. Inst. C.E. 
(Glasgow); a Telford Premium to W. G. Morrison, B.E£.. 
Assoc. M. Inst. C.E. (London); a Telford Premium to B. C, 
Hammond, M. Inst.C.E. (Worcester); A Crampton Prize 
to G. M. T. Rees, O.B.E., B.A., M. Inst. C.E. (Gerrards Cross, 
Bucks. ). 

For papers read at students’ meetings in London, or by 
students before meetings of Local Associations : 

The James Forrest Medal and a Miller Prize to Ronald 
Bridgman, Stud. Inst. C.E. (Glasgow) ; Miller Prizes to T. J. 8. 
Mallagh, Stud. Inst.C.F. (Glasgow), A. C. Buck, M.Se., 
Stud. Inst. C.E. (London), R. J. Fowler, B.Sc. (Eng.), Stud. 
Inst. C.E. (London), F. 8. Strongman, Stud. Inst. C.E. (Man- 
chester), A. L. Somerville, M. Eng., Stud. Inst. C.E. (London), 
D. M. K. Reid, Stud. Inst.C.E. (Glasgow), R. V. Hughes, 
Stud. Inst. C.E. (Manchester), R. B. Kirwan, 


B.A., Stud. 
Inst. C.E. (Manchester); a Miller Prize jointly to A. L. Perey, 
B.Se., and A. Goode, B.Sc., Studs. Inst. C.E. (Birmingham). 

The Charles Hawksley Prize was awarded to H. G. Cousins, 
B.Se. (Eng.), Assoc. M. Inst. C.E. (London), and the Coopers 








Hill War Memorial Prize to F. V. Appleby, M.Sc., Assoc. 
M. Inst. C.E. (Brighton). 
CATALOGUES. 





H. U. Suinessy, 97, Kingsway, W.C.2.—List 421 of automatic 
industrial electric trucks. 

Tyters, Ltd., Belle Isle, York-road, N.7.—Booklet dealing 
with various types of water meters. 

A. REYROLLE AND Co., Ltd., Hebburn-on-Tyne. 
No. 944 on multiple-way plug couplers. 

Britisu INSULATED CaBLEs, Ltd., Prescot, Lanes.—Publica- 
tion M34, on cables and wiring for ships. 

B.E.N. Patents, Ltd., Gorst-road, Park Royal, N.W.10.— 
List C.B. 33 of the new “‘S ” type spray gun. 


-Pamphlet 








Tue InsrirtuTION or AUTOMOBILE ENGINEERS.—Breaking 
with usual custom, the fifteenth annual dinner of the Institu- 
tion of Automobile Engineers, which was held last Friday at the 
Park Lane Hotel, was a purely male gathering. The affair was 
distinguished also by the presence as guests of the delegation 
of French members of the S.1.A. of Paris. The President of 
that association, Monsieur Maurice Goudard, was the first 
speaker, and he proposed the toast of ‘‘ The Institution.” Mr. 
Pomeroy, President of the Institution, responded in his usual 
humorous and interesting style. ‘‘ The Industry” was pro- 
posed by Sir Frank Smith, Secretary of the Department of 
Scientific and Industrial Research, who compared the con- 
ditions to-day with those of forty years ago, and so demon- 
strated the extraordinary rapidity with which the industry had 
developed. Sir Herbert Austin, replying, paid a tribute to the 
work Sir Frank Smith’s Department had done for the motor 
industry. A very pleasant evening was brought to a close 





the report was silent on that point. Following the death 





not in this case always available, a supply of compressed 


of its master no one dared to mount the machine. By 


when Mr. G. L. Selater-Booth had responded to the toast of 
‘** The Guests,’ proposed by Major-General 8. C. Peck. 
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NEW WATERLOO BRIDGE—RECOMMENDED DESIGN 
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Waterloo Bridge. 
(Official Communiqué.) 


Arter careful consideration of all the designs laid 
before them, which showed great variety and in some cases 
considerable ingenuity in grappling with the problems 
arising, the Highways Committee of the London County 
Council have decided to recommend to the Council the 
adoption of a new design submitted by the Council’s 
appointed engineers and Sir Giles Gilbert Scott in colla- 
boration, for a bridge with five equal arches. 

This new design is a conception whose great appeal 
lies in its grace and straightforward simplicity, with five 
wide arches springing from shore to shore, the first stretch- 
ing right over the Embankment out into the river. High, 
relatively flat arches, which seem to skim the tops of the 
piers, give a very light and delicate effect to the bridge, 
which can claim a special esthetic quality of its own. 

The springing of the initial arch from the northern 
shore would open up the Embankment in an extra- 
ordinary manner. Although the Victoria Embankment 
is an important thoroughfare, its attractive character 
is that of a riverside drive, with low parapet, wide pave- 
ment, seats, trees, and a view of a curving river of which 
few capitals can boast. 

The Committee feel that anything that can be done to 
open up the view of the curving Thames, with its moving 
craft, between Blackfriars and Westminster is to the good, 
and this is one of the advantages to be gained by making 
the bridge spring from the old river bank instead of from 
the edge of the low-level embankment. Moreover, the 
reduction of the screening effect of a bridge at this site, 
particularly on distant views, afforded by the compara- 
tive slenderness of the new design is a point greatly in its 
favour. 

On the Surrey side the terminal span is complete in 
itself from the outset, and, although lending itself to the 
construction of a future embankment, is in no way 
dependent on it. , 

All the advantages to river traffic which accrue from a 
bridge with not more than five arches are afforded by the 
recommended design. The spacious arches of 230ft. span, 
as against 120ft. in the case of old Waterloo Bridge, 
spring high from the piers and afford ample fairway for 
vessels even in the cross currents arising from the curve 
of the river at this point. From a navigational point of 
view, the Port of London Authority and the river users are 
satisfied with a bridge of the type proposed, which makes 
available the working waterway of the river in a highly 
favourable manner. 

The Committee believe that the bridge, with its flat 
table and clean simple lines, will blend harmoniously 
with both the old and the new in its surroundings. 

It will be seen that Sir Giles Scott has retained the 
twin-arch effect which gave an individual character to his 





previous design, and the materials of construction pro- 
posed are the same, being granite-faced concrete for the 
piers, reinforced concrete spans, and Portland stone 
facing. 

As far as cost is concerned, the Committee are advised 
that the type of bridge they recommend will cost at least 
£100,000 less than a bridge of the more elaborate design 
previously contemplated. 








The Quarter’s Shipbuilding Returns. 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the end 
of September last show that in Great Britain and Ireland 
there is an increase of 17,154 tons in the work in hand, as 
compared with the figures for the previous quarter, and 
also that the present total—604,296 tons—is 300,534 
tons, or 99 per cent., greater than the tonnage which was 
being built at the end of September, 1933. While the 
increase during the last three months has been small the 
quarterly total of tonnage in course of construction main- 
tains the upward tendency noted since the beginning of 
1933. At the end of September, the tonnage on which 
work was suspended amounted to 50,068 tons, being com- 
posed entirely of steamers. About 82,000 tons—13-6 per 
cent. of the tonnage now being built in this country—are 
intended for registration abroad or for sale. 

The tonnage now under construction abroad, excluding 
Russia for which no figures are available (707,091 tons), 
is about 78,000 tons more than the work which was in 
hand at the end of June, 1934, and is the highest quarterly 
total recorded since June, 1932. Tonnage, included in 
the total in hand abroad, on which work has been sus- 
pended amounts to 3035 tons of steamers and 35,778 tons 
of motor ships. The leading countries abroad are :— 
Japan, 149,750 tons; France, 120,868 tons; Germany, 
120,816 tons; Denmark, 74,938 tons; Holland, 70,735 
tons ; and Sweden, 64,565 tons. 

The total tonnage under construction in the world, 
excluding Russia, for which no figures are available, 
amounts to 1,311,387 tons, of which 46-1 per cent. is 
being built in Great Britain and Ireland and 53-9 per cent. 
abroad. The world total shows an increase of 95,000 tons 
over the figures at the end of June last, and is the highest 
recorded since December, 1931. 

In Great Britain and Ireland 76,911 tons were com- 
menced during the last three months, showing a decrease 
of 69,742 tons compared with the corresponding total for 
the June quarter. During the quarter ended September, 
1934, 183,422 tons were launched in Great Britain and 
Ireland, an increase of 147,468 tons as compared with the 
June quarter. Similar figures for abroad are 181,177 
tons commenced, and 123,375 tons launched, showing an 





increase, as compared with the previous quarter of 55,265 
tons in the tonnage commenced and of 9937 tons in the 
tonnage launched. 

Steam and motor oil tankers under construction in the 
world amount to forty-three vessels of 324,712 tons, 
of which thirteen vessels of 101,500 tons are being built 
in Great Britain and Ireland, six vessels of 44,100 tons in 
Denmark, five vessels of 43,200 tons in Sweden, six of 
40,270 tons in Holland, six of 38,150 tons in Germany, and 
three of 19,842 tons in the United States of America. 

Of the 604,296 tons under construction in Great Britain 
and Ireland at the end of September, 291,517 tons con- 
sisted of motor ships, while at the same date the motor 
ship tonnage being constructed abroad, 473,392 tons, was 
242,933 tons in excess of that of the steamers. 

The vessels being built in the world at the end of Septem- 
ber include six steamers and twenty-four motor ships of 
between 8000 and 10,000 tons each, three steamers and 
eighteen motor ships of between 10,000 and 20,000 tons, 
and four steamers and two motor ships of 20,000 tons 
and upwards. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amounts to about 739,000 H.P. This 
figure includes forty-six sets of turbine engines of about 
616,000 shaft horse-power. The horse-power of the steam 
reciprocating engines, about 123,000 H.P., amounts to 
8-4 per cent. of the total horse-power of marine engines 
now being built in the world. The figures for oil engines 
aggregate approximately 729,500 H.P. 

Of the merchant shipbuilding in hand throughout the 
world at the end of September, 966,690 tons, or nearly 
74 per cent., are being built under the inspection of Lloyd’s 
Register. Of this total, 566,547 tons, representing nea.ly 
94 per cent. of the tonnage being built there, are under 
construction in Great Britain and Ireland ; while, of the 
tonnage being built abroad, 400,143 tons, or nearly 57 per 
cent., are being constructed under the inspection of Lloyd’s 
Register. 








STRATFORDIANS’ AssocraTion.--We are asked to announce 
that the Stratfordians’ Association (past and present staff of 
the C.M.E. Department of the L.N.E.R., Stratford) will hold a 
re-union dinner in the Abercorn Rooms of the Great Eastern 
Hotel, Liverpool-street, on Friday, November 23rd, Mr. W. P. 
Stericker in the chair. Full particulars can be obtained from 
the Hon. Secretary of the Association, Mr. A. W. Headley, 
C.M.E. Department, L.N.E.R., Stratford, London, E.15, 

InstIruTION oF Navat ArcuiTEects.—The Council of the 
Institution of Naval Architects has made the following awards : 
—Vickers Armstrong Scholarship in Naval Architecture (1934) 
£150 per annum for four years at Glasgow University, to Mr. 
Gordon 8S. Milne, of Messrs. Hall Russell and Co., Glasgow. 
Duke of Northumberland Prize (in connection with the 1934 
examinations for National (Higher) Certificates in Naval Archi- 
tecture) to,;Mr. William P. Walker, of the Royal Technical 


College, Glasgow. 
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The Cruquius Engine and Its 
History.* 


By J. J. BOOTSGEZEL, Eng. Lt. R.N. (Ret.), Member.* 


Tue history of the Netherlands has been from early 
times that of a continual fight for existence, not only 
with other peoples to gain and maintain its independence, 
but with a more persistent enemy still, namely, water. 
Between the sea on the one hand and the river Rhine 
on the other, it had literally to struggle to keep its head 
above water; in Pitcairn’s words, ‘‘ Tellurem fecere Dei, 
sua littora Belge ”’ (“The Gods made the earth, the 
Batavians themselves their land.’’) 

The many drained and cultivated districts, or ‘‘polders,”’ 
and the numerous dykes and canals made to keep sea 
and river in bounds, are witnesses to the enterprise and 
industry of its people from the earliest times. Of this 
continual struggle the greatest example to be seen is 
the draining of the great inland lake near Haarlem 
the Haarlemmermeer—briefly ‘‘ The Meer ’’—which will 
be surpassed only when the reclamation of the Zuyder 
Zee becomes an accomplished fact. 

Costly works were needed to check the force of the 
waters, but still Nature always gained the upper hand 
from the inhabitants of the country, notwithstanding 
all their efforts and the expenditure of a great deal of 
money. When at last, in November, 1836, a hurricane 
from the south-west drove the waters of the Meer to the 
gates of Amsterdam, and in the same year by a storm from 
the south-east a part of the city of Leiden was flooded, 
it became clear to the Government of the country that it 





“Twe Exomeca” 


ARRANGEMENT OF CRUQUIUS PUMPING STATION FOR DRAINING THE HAARLEMMERMEER, 


would be a crime to delay longer the taking of drastic 
measures to combat the evil. Committees were set up, 
and aided in every direction by H.M. King William I, 
the damming up and reclamation of the Meer was set 
about with spirit and energy, especially as a means was 
at hand in the steam engine, which had been long in use, 
and could now be applied to this particular purpose. 

We must go back to the year 1639 when the skilful 
builder of mills, engineer, and reclaimer of great lakes, 
J. A. Leeghwater (1575-1649), published a small volume, 
in which he proposed that the Meer should be pumped 
dry by windmills. But in the ‘thirties and ’forties of 
last century it was resolved that steam, and steam alone, 
should be the agent through which the reclamation should 
be effected. 

I will not describe all the difficulties which the engineers, 
Lipkens and Simons, had to overcome. Suffice it to say 
that on June 7th, 1848, after a dam had been constructed 
around the Meer, the Leeghwater station commenced to 
pump from a level of —0-65m. Amsterdam Ordnance 
Datum, and that shortly afterwards the Lijnden and the 
Cruquius engines were got to work, and on July Ist, 1852, 
the State Gazette was able to make the simple announce- 
ment, ‘‘ The Meer is dry.”’ On August 3rd, 1853, the sale 
of the reclaimed land began. The area of the drained 
Polder amounts to 18,100 hectares (44,727°8 acres), 
and the fixed high-water mark for the summer season 
stands at —5m.A.P. The engines for the three pumping 
stations of the Meer were designed by two English engi- 
neers, Arthur Dean and Joseph Gibbs. In their provisional 
design they adopted the Sims tandem system of com- 

unding, except that they placed the low-pressure 
cylinder above the high-pressure, thus reversing Sims’ 
arrangement. 

In this preliminary design the boiler pressure was 
intended to act on the upward or “ outdoor ”’ stroke of 
the engine, while the upper end of the L.P. cylinder was 
open to the condenser, under the high-pressure piston, 





land in doing so to raise a weight, the upper end of the 
H.P. cylinder and the lower end of the L.P. cylinder 
being constantly open to the condenser and to each other. 
On the downward or “indoor” stroke this weight, 
assisted by the steam which now expanded from the 
lower end of the H.P. cylinder to the top end of the L.P. 
cylinder, raised the water in pumps attached to the outer 


ends of beams centred on the engine-house walls. This 
arrangement, however, meant a very tall engine and 
engine-house, and in the design actually carried out a 
different plan was adopted. In this the high-pressure 
cylinder was placed inside the low-pressure cylinder, 
both being bolted to the same bed-plate or bottom cover. 
The high-pressure cylinder, however, did not reach to 
the top cover of the low-pressure cylinder, but a space 
was left so that the upper part of both cylinders were 
constantly open to each other. The inner (H.P.) cylinder 
had an ordinary piston of 2-14m. (say, 7ft.) diameter, 
while an annular piston occupied the space between the 
outer L.P. and the inner H.P. cylinder. The outside 
diameter of the L.P. cylinder was 3-63 m. (say, 12ft.), 
the stroke of both pistons being 3 m. (say, LOft.). 

The H.P. piston had a single rod of 305 mm. diameter 
(say, 12in.), and this rod was continued upwards and ran 
in a guide bearing supported by a framing in the upper 
part of the engine-house. The annular piston had four 
rods, each of 114mm. diameter (say, 4}in.), which were 
equally disposed round the circle, and all the five rods 
were coupled to a heavy crosshead or weight trough, 
which stood upon them as upon five columns. The ratio 
of the piston areas was as | to 2-76. 

This design of concentric cylinders materially reduced 








* Newcomen Society for the Study of the Higtory of Engi- 
neering and Technology, October 17th. Abstract. 





the height of the engine. Connected to the weight trough 


by short connecting-rods were eight radiating beams, 
whose centre bearings were carried upon the walls of the 
engine-house, and to their outer ends were coupled by 
rods and links eight suction pump buckets which lifted 
the water from the lower level and discharged it over the 
open tops of the pump barrels on to an upper platform 
or deck, from which it passed through gates to the canal 
that had been made at the higher level around the whole 
Meer, from whence it passed ultimately to the sea. 

The condenser was of the jet type, and with the air pump 
calls for no special description. The latter was driven by 
a small beam. The working cycle of the engine was as 
follows :—Steam from the boiler entered by the steam 
valve to the underside of the H.P. piston, while the whole 
of the upper surfaces of the H.P. and L.P. pistons were 
open to the condenser through the exhaust valves, the 
underside of the annular low-pressure piston being con- 
stantly in communication with the condenser, wherein 
under normal conditions a vacuum was maintained of 
620 mm. of mercury (82} per cent.). The “ outdoor” 
or upward stroke of the engine now commenced. The 
engine thus worked on the “Cornish” cycle, the sole 
work done on the upward stroke being to lift the weight 
trough, which was heavily loaded with iron, and the pistons, 
rods, &c., the whole amounting to between 85,000 kilos. 
and 86,000 kilos. (say, from 84 to 85 tons). Meanwhile 
the eight pump buckets descended to the bottom of their 
barrels by gravity, the engine pausing at the end of its 
stroke to allow the pump valves to close. The steam valve 
was shut at about half stroke and expansion took place 
during the remainder. At the end of the stroke, the 
exhaust valve being closed, the equilibrium valve was 
opened and the “ indoor” or downward stroke was per- 
formed, the pump buckets with their load of water being 
raised by the descent of the weight trough assisted by the 
expanding steam which now passed from the underside 
of the H.P. piston to the upper sides of both the H.P. and 
L.P. pistons. It will be seen that on the pistons arriving 
at the end*of their upward stroke, the expanding steam 
fell in pressure as the accelerated mass came to rest, and 
was not sufficient to hold up the great weight of the 





pistons, rods, and weight trough, and that some special 
arrangement was needed to give sufficient pause for the 
pump valves to close. This was done by the addition of 
four massively constructed hydraulic plungers and 
cylinders, the plungers being attached to the weight 
troughs as the piston-rods were. During the upward 
stroke water was drawn into these cylinders through non- 
return valves. By this arrangement the great weight was 
supported and locked in position till outlet valves were 
opened at the same moment as the equilibrium valve, and 
allowed the water to return to the tanks, from which it 
was originally drawn. When the Leeghwater engine was 
started, in 1845, owing to these water tanks being placed 
in the basement of the engine-house, the hydraulic 
cylinders were not completely filled with water, with the 
result that the weight being unsupported fell through a 
distance of 20 cm., whereby the pump buckets were drawn 
upwards with such a jerk that some of the links and rods 
of the pump work were broken. However, the cause was 
soon perceived by the Dutch and English engineers, and 
the water tanks were placed on the gallery of the tower, 
so that the hydraulic cylinders received the water under 
a certain, however slight, pressure and air cocks were 
placed at their highest point, so that any accumulated air 
could be blown off, and the engine then worked satis- 
factorily. It was the constant duty of the man in charge 
of the engine to see that the water tanks were always filled 
with water. As an additional means of controlling the 
speed of descent of the weight on the downward stroke, 
an adjustable throttle valve was fitted in the equilibrium 
pipe. A bell was also provided to warn the engine- 
men if the proper length of the stroke was exceeded. 











The arrangement of the valves and valve gear was one 






1849 


quite commonly to be seen in Cornish engines. Three 
working valves controlled the distribution of steam—the 
steam, equilibrium, and exhaust valves. There were two 
cataracts, one controlled the opening of the steam and 
exhaust valves and the other the equilibrium valve ; 
while an extension of the latter gear controlied the 
hydraulic outlet valves. All the valves were closed as 
usual by the plug rod and handles against gravity, and 
were retained closed by catches which were released by 
the cataracts at the proper moment for opening. Inter- 
locking quadrants on the arbors or shafts of the exhaust 
and equilibrium gear prevented these valves being opened 
at the same time. The engines for the three pumping 
stations, as well as the suction pumps (as designed in 184]) 
were built in Cornwall by Fox, Williams and Co., of 
Perran Foundry, and Harvey and Co., of Hayle Foundry, 
the balance beams and the boilers being made at the works 
of Mr. Paul van Vlissingen and Mr. Dudok van Heel, both 
of Amsterdam. The arrangement of the pumping stations 
finally arrived at by the Dutch and English engineers 
named above is shown in the illustration.* 

As regards the working of the engines, the number of 
double strokes per minute was from 5 to 7}, the last figure 
being reached during a test of the Leeghwater engine, 
working eleven pumps, when a power of 495 to 500 water 
horse-power was developed. Messrs. Dean and Gibbs 
originally estimated the total power required for the three 
projected stations as 1084 water horse-power. After- 
wards five double piston strokes per minute were taken 
as being the normal number. 

Poor data exist as to the fuel consumption of the 
Cruquius engine, but the Leeghwater engine having 
passed trials in 1846, and the engines at both stations being 
nearly the same, it is known that with a lift of 4-37 m. 
274 water horse-power was developed, and this water 
horse-power was delivered for 1-52 kilos. of coal. At the 
present day this figure could be regarded as ludicrously 





* The illustration is reproduced by courtesy of Mr. J. B. 
Giljam, M.E., chairman of Afdeeling Werkting en Scheepsbouw , 
of the Koninklijk Instituat van Ingenieurs. 
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high, but for the year 1846 it was a very favourable figure. 

As regards the boilers, which it is self-evident have been 
entirely renewed during the past eighty-four years, 
nothing particular need be said, except that a large steam 
dome was needed with the steam engine with the extra 
small number of strokes per minute (five). The firemen 
in the boiler-house could very easily count the number 
of strokes per minute by merely noticing the boiler water 
running up and down in the gauge glasses, and there was 
no question of priming of those boilers. Originally, the 
boiler pressure was 3-1 atmospheres (45-7 lb. per square 
inch), and somewhat later this became 4-5 atmospheres 
(66 lb. per square inch), but during the last year only 
2-5 atmospheres (37 lb.) was maintained. 

The starting of the engine when cold required half an 
hour, and during this time it was-necessary for two engi- 
neers to admit and cut off the steam regularly and always 
drain the cylinders. After that half hour the engine was 
hot enough and sufficiently drained to take care of itself, 
and the regular run could begin. 

The Cruquius station was the last ready, viz., in April, 
1849, and the engine had, when it was definitely stopped on 
June 10th, 1933, worked for eighty-four years uninter- 
ruptedly. After the pumping of the Meer, the three 
stations were in use to keep dry the Haarlemmermeer- 
polder, but have been successively replaced by more 
modern pumping engines, except the Cruquius engine. 

In the spring of 1852 the Meer was dry. One may say 
that the whole pumping job was done during the time 
between April Ist, 1849, and July Ist, 1852, or actually 
thirty-nine months. During that time 831-8 million cubic 
metres of water were pumped out. 

On June 10th, 1933, the Cruquius engine, the sole 
remaining one of the trio, gave its last piston stroke, in 
the presence of a great number of members and guests of 
the Koninklijk Instituat van Ingenieurs. The engine 
received a wreath for its honestly done duty year after 
year, and the engine-man, who had passed many years on 
duty by that engine, stood with tears in his eyes, trembling 
on his legs, and said only : *‘ I have loved that engine.” 

The tower and engine of the Cruquius station remains 
intact, and the engine will be preserved. The boiler-house, 
after the, removal of the boilers, will be fitted up as a 
museum, and then, when funds have been collected for the 
purpose, it will be possible to run the engine for a small 
number of hours, but, however, without the use of steam 
as a moving medium, to show coming generations of men 
what may be attained by cordial co-operation and “ eene 
goede couragie ” of practical engineers, even if they are 
of different nationalities. 








Transport Statistics: Their Uses 
and Abuses.* 


Any division of the costs of a railway company by 
units of traffic, whether train, wagon, carriage, ton or 
passenger miles, even if there is only one traffic on it 
(like a London tube or a line from a colliery to a staith) 
gives a merely interesting arithmetical result of no 
practical use for control purposes. To apply a divisor 
of this nature to a cost which is absolutely or mainly 
constant is a waste of time, but a unit of traffic is a proper 
divisor, if applied with common sense to an outlay which 
varies. Mileage will apply to the wages of the train crew, 
provided this includes such payments as those for prepara- 
tion time and holidays; mileage, speed, and weight 
combined will apply to fuel, provided 400 tons hauled 
100 miles is not regarded as having the same meaning 
as 200 tons hauled 200 miles ; weight of like merchandise, 
without distance, will apply to loaders’ wages, and 
mileage will apply to locomotive maintenance. But all 
with some reservations. Mass figures of this sort cannot, 
if divided by a single unit or combination of units, yield 
really useful results and the greater the variety of con- 
ditions and traffics, the more futile is the result of the 
arithmetical sum. With thousands or millions of units, 
such as the mileage (with or without tons or other quan- 
tities) of a large railway or omnibus company, the resultant 
averages, one period with another, will often show par- 
ticular tendencies which reflect the whole, because the 
larger the aggregate of units the more the freaks tend to 
cancel one another. That is a common merit or demerit 
of averages, but the resultant figures are not of practical 
use as a means of controlling outlay and spotting weak- 
nesses. If a tailor made all his suits of clothes to the 
average measurement of all his customers, he would 
have few sales after the first lot. You have doubtless 
all heard the story of the man who was 6ft. in height and 
was drowned while wading in a pond with an average 
depth of 4ft. I am not decrying the use of average 
figures—I use them daily. What I object to is the frequent 
misuse of even properly weighted averages by ignoring 
the fact that what applies to the whole may apply to no 
part of it. 

The fallacies due to the assumption that similar figures 
with different meanings can be compared are even worse, 
and a few of the obvious errors I have seen made in public 
statements may be of interest. 

In two different books I have seen the Irish Railways 
criticised as charging too high fares because their average 
fare per passenger was greater than in Great Britain. 
The latter figure was lower simply because the numbers 
were swamped by the short distance ticket sales on the 
London electric lines, and, in fact, the average Irish fare 
per mile was the lower. 

A similar error, often made, is the throwing together, 
into one total, of all the passenger journeys by various 
means of transport and regarding the total as an index 
of the quantity of passenger traffic, a man who travels 
20 miles on one ticket being counted as one, and one who 
travels 10 miles on three tickets—-one by omnibus, one 
by train, and then another by omnibus, as I did daily 
for years—is counted as three. 

The last blue book I read, a report on “ Transport 
Conditions in Northern Ireland,’’ quotes some evidence 
in which the same blunder is made, aggravated by com- 





* Institute of Transport, Birmingham and District Section. 
From an address by Mr. W. V. Wood, Vice-President, London, 
Midland and Scottish Railway Company, October 9th, 1934. 





pletely ignoring the existence of railway passengers who 
travel on season tickets. 

I could quote many very similar misuses of simple 
arithmetic, but these will suffice. They are of a type 
well summed up by a distinguished judge, who remarked 
that adding half-a-crown to half-past two o'clock meant 
nothing. 4 

In a different category are the errors due to lack of 
appreciation of the basis of figures quoted. I frequently 
read a statement that because railway wagons have an 
average loading capacity in tons about double the average 
load in tons, the wagons are loaded to half capacity only. 
The short answer is that it takes several 12-ton wagons 
fully loaded with, say, empty beer barrels or hung meat, 
to make a load of 12 tons. There are other snags in this, 
including the peculiar fact that the average weight loaded 
into a wagon at starting point is nearly 30 per cent. 
greater than the quoted average load ascertained by 
dividing loaded wagon miles into net ton miles. The 
difference is due to the fact that the heavier loads travel 
the shorter distances, and the figure deduced from ton- 
miles is unsound for this purpose. 

A slavish attention to statistical results is often most 
harmful, and vehicle loading is an example. It is very 
nice to obtain full carriage, omnibus, lorry, or wagon loads 
all the time ; but it is merely an ideal, and a good statistical 
operating result may hide a loss of revenue or an under-use 
of expensive equipment. Obviously, it is better to load 
a vehicle lightly, but profitably, rather than to lose traffic 
which cannot be delayed for a full load, and equally 
obviously it is often better to run empty mileage than to 
have so large a stock at each loading point that empty 
working is never required. In the worst year experienced 
by the British railways (1926), the proportion of empty 
haulage of wagons was the lowest simply because there 
was too much stock for that year’s needs. No amount 
of operating efficiency, without a huge waste of capital, 
will result in full average omnibus or train loads to and 
from the large towns at rush hours, with a one-way flow ; 
but an armchair critic will use average figures showing a 
low occupation ratio to allege uneconomical working. 
I have recently examined the results of some experiments 
in using rolling stock at low fares in between peak hours. 
They showed a reduction in the average user and receipts 
per mile, but an increased profit as the additional outlay 
was almost entirely for fuel and wear and tear. 

Statistical figures of a per mile or per hour nature, 
compared with results elsewhere, or for other periods where 
conditions are similar, are useful pointers. A practical 
use of them is, however, only obtainable by analysis of 
the causes of difference, and the extraneous factors not 
embraced in simple operating statistics. The final test 
is that of cost, including the use of capital, in relation 
to earnings, and that test may well show that with 90 
per cent. of ideal operating efficiency there is a loss, and 
with 50 per cent. a profit, because in the latter case there 
is a greater spread of the constant charges. 

Like the search for the philosopher’s stone or perpetual 
motion, there are searches for a single comprehensive 
statistic to gauge the economy of transport operations. 
Those I have seen invented, usually abroad, assume a 
constant relationship of varying factors which is as rare 
as the ‘‘ economic man” set up by the early economists 
or even as rare as the “ average man.” They are of much 
less value than the so-called mathematical formule by 
which we are told we can reduce calling and playing at 
bridge to a certainty. Each is a guide to analysis, a means 
to an end only, frequently capable of describing some 
aspects of the whole, but only by accident capable of 
describing even these aspects of any one part. There is 
no “royal road ’’ to the solution of this problem, either 
by arithmetic or by the rule of thumb of the plain man 
who “ain’t got no use for figures,” and there are some 
freaks of the latter sort. I knew one who could hardly 
write and yet in a few minutes he could give what he con- 
sidered was the number of cubic feet of timber in a planta- 
tion, which, when checked by calculations from the 
number, length and taper of the trees, was not 1 per cent. 
in error. 

Business transactions must be expressed in numbers, 
perhaps more so in transport than in any other business, 
and the larger the undertaking the more it is necessary to 
reduce the numbers, in their final form, to a per unit, per 
100, or some such convenient and readily grasped basis. 
That, however, is a “ map of the world” view and we 
want an inch ordnance map also and sometimes even a 
6in. one for detailed inquiry and use. I emphasise the 
word “ use” because unused maps and unused figures are 
valueless. 

* * * 

I have little time to deal with statistical methods. On 
the merits of sampling, as compared with continuous 
records, I need only say that each has its appropriate 
field, and the same applies to tabular and graphic summa- 
tion of results. I am, however, a firm-believer in keeping 
such primary records of all work performed that few 
ad hoc data are necessary, and that cost accounts should 
always be taken from such primary records and include the 
use of capital. We do not require to get all costs all the 
time, but should be able to get the cost of certain functions 
at any time with assurance that they are complete, and 
by a cost I mean the combination of specific outlay with 
related units of work. 

The cost should be in a form which will separate the 
constant from the variable parts. The case I quoted 
earlier of the profitable off-peak use of rolling stock would 
not have existed if,the measure had not been the additional 
variable expenditure required. On the other hand, the 
complete cost is a necessary guide in considering the 
probable cost of a similar new service or plant. It is 
particularly necessary to ensure that those using an expen- 
sive appliance, such as an hydraulic or electric crane, 
should know what its true cost is and not merely the day- 
to-day working outlay, or that a user of, say, electric power 
knows the true cost and not merely the purchase price of 
the current. 

The ascertainment of the cost of providing some 
particular service is merely a matter of sound arithmetic 
and common sense, but to attempt, as some theorists 
suggest, to apportion total costs to find a figure for each 
unit of traffic conveyed, is a waste of time, because even 
if ascertained it is of no real value. 

I feel that at no of these remarks have I been 
sufficiently detailed and that I have been discussing railway 





work almost exclusively, but it is main principles I have 
been endeavouring to outline and they apply everywhere. 
I strongly urge three points :— 


Statistics which are not used (whether by the depdt 
foreman or the chairman) as tools of management are 
merely interesting figures and, if not capable of use, they 
should be scrapped. 

Statistical results represented by aggregations or 
ratios should never be used without knowledge of their 
bases and the degree of uniformity in their elements. 

The term “ average ”’ is descriptive of various calcula- 
tions and none of them, when applied to large groups of 
varying units, like train, omnibus, lorry, steamer, or 
aircraft miles, will reflect all the facts. 


I can perhaps best conclude these remarks by reading 
a quotation taken from a recent edition of a weekly paper, 
which contains the most closely packed series of errors I 
have seen for some time. ‘“‘ The average 10-Ton Railway 
Waggon carries 5 Tons 10} miles in 24 hours and then goes 
to a railway station from a railway station. The average 
road lorry averages 10} miles per hour and is thus 24 times 
faster.’’ There are at least six distinct errors in these few 
lines, and I have no doubt they are all unintentional. 
Those who wish to make use of figures for critical purposes 
might well bear in mind the oft quoted and oftener mis- 
quoted lines from Pope’s “‘ Essay on Criticism ”’ :— 
** A little learning is a dangerous thing ! 
Drink deep, or taste not the Pierian spring ; 
There shallow draughts intoxicate the brain, 
And drinking largely sobers us again.” 








LAUNCHES AND TRIAL TRIPS. 





Ancy.Lus, oil tank motor ship; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of the Anglo-Saxon 
Petroleum Company, London; dimensions, 460ft. by 59ft. by 
34ft.; to carry oil in bulk. Oil Engines of Hawthorn-Werkspoor 
type ; constructed by Messrs. R. and W. Hawthorn Leslie and 
Co.; launch, October 9th. 

IMPERIAL Star, motor vessel; built by Harland and Wolff, 
Ltd., to the order of the Blue Star Line ; ‘dimensions, 516ft. 9in. 
by 70ft.; to carry passengers and cargo. Oil Engines, Harland- 
B. and W. type ; launch October 9th. 

WAIRANGI, motor vessel ; built by Harland and Wolff, Ltd., 
to the order of the Shaw Savill and Albion Company ; dimen- 
sions, 515ft. by 70ft. by 43ft. 4}in.; to carry passengers and 
cargo. Oil Engines, Harland-B. and W. type ; launch, October 
9th. 

Joun Dock, tug; built by Harland and Wolff, Ltd., to the 
order of South African Railways and Harbours; dimensions, 
145ft. by 32ft. by 16ft. Engines, triple expansion ; trial trip, 
recently. 

CLEMENT, single-screw steam vessel; built by Cammell 
Laird and Co., Ltd., to the order of the Booth Steamship 
Company, Ltd., Liverpool; dimensions, 405ft. by 55ft. by 
36ft. 6in.; to carry cargo. Engines, triple-expansion, reciprocat- 
ing engine, with Bauer Wach exhaust turbine; pressure, 
220 lb. per square inch ; launch, October 11th. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 

Krywn anp Lany (1928), Ltd., Letchworth, inform us that 
they have in hand steel castings for over 100 of the new locomo- 
tives ordered recently by the L.M.S. Railway Company. The 
total weight of the castings will be about 2000 tons. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. Harotp Epwarp Mipeuey, M.A., M. Inst. C.E., has 
joined the board of directors of the Brush Electrical Engineering 
Company, Ltd., Falcon Works, Loughborough. 


Mr. L. L. Rosryson, late Borough Electrical Engineer at 
Hackney, has joined the firm of May and Hawes, consulting 
engineers, of 36, Victoria-street, Westminster, in partnership 
with Mr. G. W. Spencer Hawes, with whom he was associated on 
Mr. Robert Hammond's staff some thirty years ago. 


Mr. R. W. B. BrtitincHurst, M.I. Mech. E., has resigned his 
appointment as general sales manager of Sir W. G. Armstrong, 

rhitworth (Engineers), Ltd., and is at the present occupied with 
certain technical developments in co-operation with Mangin 
Davson and Partners, Ltd., at 54, Victoria-street, S.W.1. 








A Hook-pott ApaprerR.—A sample of what might be 
described as a special washer for converting an ordinary 
standard bolt into a hook-bolt has been sent to us by Mr. 
Henry Lindsay, of 27, Queen’s-road, Bradford. The example 
sent is intended for use in conjunction with a gin. square-head 
black bolt, and is a casting approximately gin. thick, with an 
extended lip to form the hook. It is put on the bolt under the 
head in the same manner as a washer. It has a square hole, 
with good clearance at the corners, to take the square shank 
of the bolt, and a serrated gripping lip. The grip and the bolt 
make a nice snug fit in the specimen which we have, so that the 
grip will not cant over when the bolt is pulled up tight. 


Beitpy MemorraAt Awarps.—From the interest derived 
from the invested capital of the Sir George Beilby Memorial 
Fund, at intervals to be determined by the administrators 
representing the Institute of Chemistry, the Society of Chemical 
Industry, and the Institute of Metals, awards are made to 
British investigators in sci to mark er a of records 
of distinguished original work, preference being given to investi- 
gations relating to the special interests of Sir George Beilby, 
including problems connected with fuel economy, chemical 
engineering, and metallurgy. Awards are made, not on the 
result of any competition, but in recognition of continuous 
work of exceptional merit, bearing evidence of distinct advance- 
ment in knowledge and practice. The administrators of the 
Fund are the Presidents, the Honorary Treasurers, and the 
Secretaries of the three participating Institutions, who will 
meet towards the end of this month, and will be glad to have 
their attention directed, not later than Saturday, October 27th, 
to outstanding work of the nature indicated. tiger 
should be addressed to the Convener, Sir George Beilby Memorial 
Fund, Institute of Chemistry, 30, Russell-square, London, W.C.1. 
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Markets, Notes and News. 


are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b, steamer. 


British Steel Makers’ Competitive Prices. 


The alteration in the British prices for plates 
and sections for the Indian market and the revision of 
the extras list came as a surprise to the market, although 
it was known that the steel works were contemplating 
taking some action to secure the advantages offered them 
by the new Indian tariff, which comes into force on 
November Ist. It had been anticipated that as a result 
of the duties British steel prices would be competitive 
with the Continental on basis sizes and over, but that in 
small sizes the Continental makers would still retain the 
advantage. The whole position, however, has been 
changed by the British move, which makes the. basis 
thickness of plates jin. instead of jin., and reduces the 
price for that thickness to £7 5s. from £8 10s. This, how- 
ever, only applies to purchases of 50 tons or more. The 
basis price has thus been made to include }in., formerly 
quoted at £8 5s.; jin., formerly £8, and #in., formerly 
£7 15s. The price of sections, excluding bars, has been 
reduced to £7 2s. 6d., a reduction of 5s. per ton, this price 
applying to inquiries of 100 tons or more. In addition, 
no extras will be charged for thickness, width up to and 
including 84in., surface inspection, bundling or labelling. 
For the time being bars are not included in this scheme, 
probably because in order to meet competition from 
firms outside the Association and from abroad the export 
price for this material has been free for some time. 
This move by the steel makers is regarded as a reply to 
the Continent, which last week raised the coefficient 
upon which the exchange is calculated to 1-675 from 
1-65 for all markets excepting India, South Africa, and 
Great Britain. The coefficient for Great Britain has been 
unaltered at the low figure of 1-50 in spite of the deprecia- 
tion of sterling in terms of gold since it was first established. 
Already it is said that a considerable amount of Indian 
business has been transacted by the British works as a 
result of the lower quotations. It is also reported that 
meetings are to be held by the Continental steelmakers to 
consider reducing their prices for the Indian market. 


Iron and Steel Imports. 


In view of the complaints by British manu- 
facturers that Continental steel is coming into this country 
in increasing quantities, notwithstanding the duties, 
considerable interest attaches to the Board of Trade 
Returns for September. In general the figures would seem 
to bear out the assertions of the British steel makers, since 
the total quantity of iron and steel imported over the nine 
months ended September 30th reached 1,028,091 tons, 
compared with 699,008 tons for the corresponding period 
of 1933. On the other hand, it is not clear that these 
imports are being maintained at this high level, since the 
total for September declined to 89,525 tons from 102,165 
tons in August, a reduction of 12,640 tons. The imports 
of pig iron fell to 9358 tons, compared with 11,340 tons in 
August, but practically all the imports of pig iron for a long 
time past have come from British India. The quantity of 
semi-finished steel imported in the shape of blooms, billets, 
and slabs increased to 26,932 tons in September from 
21,158 tons in.August, and the total for the nine months 
to September 30th reached 244,555 tons, compared with 
163,780 tons for the same period last year. During 
September Belgium was the largest supplier with 18,623 
tons, France being second with 6319 tons. The imports 
of sheet bars, however, were considerably down at 4934 
tons in September, compared with 9063 tons in August. 
The imports of bars, rods, angles, &c., totalled 17,152 
tons last month, against 20,718 tons in August, the figure 
for the nine months being 216,537 tons, against 199,384 
tons for the corresponding period of 1933. .Girders, beams, 
joists, and pillars were imported to the extent of 5271 
tons, which was only about half the tonnage imported in 
the previous month.: Hoop and strip, regarding which 
complaints of excessive importations have been made, 
were down on the month, the figures being 3762 tons 
and 5387 tons for September and August respectively. By 
far the greatest quantity of steel came from Belgium, 
which sent to this country 45,114 tons, France being 
next with 9418 tons, and Luxemburg third with 8800 tons. 
Germany sent 5940 tons, Sweden 4783 tons, and Norway 
2456 tons. 


Exports of Iron and Steel. 


It is interesting to note that if our imports of 
iron and steel are increasing our exports are growing; but 
the total in the Board of Trade Returns takes into 
account numerous manufactured articles of iron and steel, 
such as safes, metal furniture, hollowware, &c., which 
are not included in the import figures. The total exports 
of iron and steel and manufactures thereof in September 
reached 198,011 tons, compared with 193,412 tons in 
August, whilst the total for the nine months was 1,626,437 
tons, against 1,372,006 tons for the corresponding period 
of 1933. It is also noteworthy that the balance of exports 
over imports for the nine months this year reached the 
respectable figure of 598,346 tons. The exports of pig 
iron dropped to 7744 tons in September, compared with 
11,675 tons in the previous month. The quantity of 
general steel exported reached 16,547 tons, against 14,968 
tons in August, whilst girders, beams, joists, and pillars 
were exported in September to the extent of 2690 tons, 
compared with 2436 tons. A substantial increase took 
place in the exports of plates and sheets not coated, not 
under fin. thick, from 10,425 tons in August to 14,272 tons 
last month. On the other hand, the exports of plates and 
sheets under }in. remained fairly steady at 12,480 tons, 
compared with 12,807 tons in August. Little change was 
registered in the exports of galvanised sheets, the figures 
being 16,172 tons for September, against 16,422 tons in 
August. Tin-plates showed a slight improvement to 
33,648 tons, over 28,236 tons in August. An increas¢ was 
also shown in the exports of wrought tubes, pipes and 








Unless otherwise specified home trade quotations 


fittings, which went up to 24,364 tons in September, com- 
pared with 20,285 tons in August. The amount of railway 
material sent abroad declined in September to 23,741 tons, 
against 30,201 tons in the previous month. This fall was 
probably accounted for by the drop in the quantity of rails 
sent abroad from 23,345 tons in August to 13,257 tons last 
month. China was this country’s best customer in Sep- 
tember, taking 18,963 tons. South Africa came next with 
18,409 tons; Canada took 15,051 tons; Australia, 
14,882 tons ; British India, 14,596 tons ; Denmark, 13,016 
tons; and the Argentine, 10,974 tons. Belgium, the 
largest exporter to this country, imported only 2669 tons 
of British steel. 


The Pig Iron Market. 


The general characteristics of the pig iron 
market have not shown much change over the past few 
weeks. The demand for all descriptions may have 
fluctuated a little during that time; but the tendency 
is for an increasing quantity of iron to pass into consump- 
tion. The September production figures are interesting, 
as they show that efforts are being made to regulate the 
output of pig iron to the demand, the production during 
that month being 500,300 tons, compared with 503,300 
tons in August, a difference of only 3000 tons. The 
output of hematite dropped by 4600 tons, whilst that of 
basic increased by 5200 tons; but the total for foundry 
was 1700 tons down. The output of forge iron registered 
an increase of 800 tons. Business on the North-East 
Coast has been maintained at a satisfactory level, and the 
Scottish light foundries continue to take steady deliveries. 
Thg stocks in this district are not heavy, and the current 
derhand has necessitated some withdrawals, which has 
given rise to the hope that another furnace will be put 
into commission during the winter. In the Midlands 
business has not been quite so active as in the earlier part 
of September, and it is reported that some of the light 
castings firms are carrying substantial stocks. Deliveries 
against contracts, however, are being made at a good rate. 
The general engineering trades have bought fair quantities 
of special grades of iron, and a small expansion in the 
demand for forge iron, the request for which has been 
lethargic for a long time, is another satisfactory feature. 
Steady conditions continue to rule in the Scottish pig iron 
trade. Although specifications against contracts in hand 
are reaching the producers on a good scale, a number of 
consumers adhere to their practice of buying from hand 
to mouth, and whilst prices remain so steady there seems 
little likelihood of their giving up this policy. 


Iron and Steel Production. 


In their statement for September the British 
Iron and Steel Federation reports that the production 
of pig iron reached 500,300 tons, which compares with 
503,300 tons in August and 359,700 tons in September 
of last year. The total includes 129,400 tons of hematite, 
245,700 tons of basic, 106,900 tons of foundry, and 
10,600 tons of forge iron. The output of steel ingots and 
castings amounted to 734,700 tons, compared with 
667,000 tons in August and 669,000 tons in September, 
1933. At the end of September there were ninety-eight 
furnaces in blast, an increase of one since the end of August. 
The report does not give particulars, but the furnace 
blown in was at the works of M. and W. Grazebrook, 
Ltd., of Netherton. The following table shows the monthly 
average of pig iron and steel ingots and castings over a 
series of years, and the output for the past three months 
of this year :— 


Pig iron. Steel. 

Tons. Tons. 

1913—Monthly average .. 855,000 638,600 
1920 e a a 669,500 755,600 
1929 pa 632,400 803,000 
1931 314,400 433,500 
1932 297,800 438,500 
1933 - 343,600 583,600 
1934—July 528,300 718,200 
August .. 503,300 667,000 
September 500,300 734,700 


The Midlands and South Wales. 


The volume of business in the Midland steel 
markets is maintained, and most departments of the 
industry are working at nearly a full rate of operation. 
The principal exception at the moment seems to be thick 
plates, the demand for this description having declined 
noticeably during the past week or two. The construc- 
tional engineers in the Midlands are well off for work, and 
recently have secured sufficient fresh business to keep 
them busy until the end of the year and probably longer. 
Many steel users placed forward contracts at the end of 
August, and one of the satisfactory features is that speci- 
fications against these are coming forward on a good scale. 
The sheet market has become more active, and a fair 
amount of overseas business has been transacted, in 
addition to the important Japanese orders placed recently. 
Irregular conditions exist in the re-rolling branch of 
the trade, but on the whole the mills are well off as 
regards work in hand. The demand for small bars has 
languished somewhat of late, and this may be due partly 
to somewhat heavy arrivals of Continental material 
against old contracts, and partly because so many of the 
principal consumers have covered their requirements. 
Business in strip continues on steady lines, but the 
demand is not so strong as in the early months of the year. 
Competition from the Continent in both the small bar and 
strip departments is vigorous so far as prices are con- 
cerned, but the actual volume of business going abroad is 
restricted by fears of an increase in the duty. Some of 
the Continental suppliers have adopted the practice of 
quoting delivered and duty paid up to 33} per cent., any 





higher duty being to buyers’ account. The demand for 
special steels is one of the bright features of the position, 





Export quotations are 


although the volume of business in this department should 
materially increase when the motor industry again comes 
on the market. A fairly good demand exists for colliery 
arches, rails, and props. Quotations are unaltered at 
£7 15s. for light arches and £8 15s. for the heavier specifica- 
tions. In South Wales the steel works are well supplied 
with orders, and are working nearly at capacity. Con- 
ditions in the tin-plate industry seem to be improving 
and the works supplying sheet and tin-plate bars have 
recently secured a good tonnage of orders. 


Current Business. 


Contracts for the building of nine destroyers 
have been announced, the vessels forming part of the 
British Admiralty’s 1934 programme. Cammell Laird 
and Co., Ltd., of Birkenhead, will build a flotilla 
leader, and contracts for two destroyers will be given to 
W. Denny and Bros., of Dumbarton ; Scott’s Shipbuilding 
and Engineering Company, Ltd., of Greenock; Swan, 
Hunter and Wigham Richardson, Ltd., and Parsons 
Marine Steam Turbine Company, Ltd., both the latter of 
Wallsend-on-Tyne. The hulls for the two vessels awarded 
the last-mentioned firm will be built by Vickers-Armstrong, 
Ltd., of Walker-on-Tyne. An order for a passenger motor 
ship of 11,000 tons for the Australian Coastal Service 
has been placed with Harland and Wolff, Ltd., of Belfast. 
John Cochrane and Sons, Ltd., of London, are reported 
to have obtained the contract for remodelling the Assiut 
Barrage at a cost of £1,077,462 (Egyptian). The 
Chinese Eastern Railway has placed orders for four loco- 
motives with Armstrong, Whitworth and Co., Ltd., of 
Newcastle-on-Tyne. The Department of Overseas Trade 
reports that the following contracts are open for tender :— 
South Africa : Rand Water Board : water softening plant 
for the treatment of 2500 gallons of boiler feed water per 
hour (Johannesburg, November 6th); South African 
Railways and Harbours: two 15-ton electrically driven 
portal jib cranes for Port Elizabeth Harbour (Johannesburg, 
December 10th); Argentine State Oilfields: 141,250 m. 
of galvanised steel weldless tubes and 37,970 black steel 
weldless tubes of various sizes up to 4in. (Buenos Aires, 
November 8th); Argentine State Oilfields: about 2500 
iron, steel, and brass valves, also cocks and faucets 
(Buenos Aires, November 9th) ; Egypt, Ministry of Public 
Works : one portable lightweight fire extinguishing pump 
with carriage, centrifugal type, capacity 3000 gallons per 
hour, pressure on discharge side 120-150 lb. per square 
inch, driven by internal combustion engine easily started 
from cold ; fittings, tools, and accessories (Cairo, November 
3rd); two D.C. motor-driven medium lifting centrifugal 
pumping sets with accessories (Cairo, November 12th). 


Copper and Tin. 


Rather more interest has been shown in the 
electrolytic copper market lately, but prices have fluc- 
tuated very much according to the attitude of American 
producers. At the end of last week the quotation was 
£29 15s. c.if., but at the beginning of this week an easier 
tone developed and the price dropped back to 6-45c., 
or £29. Rumours continue to reach this country from 
America that plans are in hand for a drastic reduction of 
output, some reports indicating that the production may 
be reduced to 20,000 tons per month. In America the 
price has been held at 9c., but little business has been 
transacted at this figure. Business with the Continent has 
been rather better, the chief buyer being Italy, consumers 
in that country having taken a fair tonnage of rough copper 
for sulphate making. There are, of course, restrictions 
upon the free use of Italian exchange, but users of copper 
in Italy find little difficulty in obtaining the necessary 
funds for their purchases. The case is different with Ger- 
many, and although it is said that German buyers would 
very much like to lay in fresh stocks of copper, the ques- 
tion of payment makes business practically impossible. 
In the standard market there has m some speculative 
buying, but interest was not long maintained and the price 
became easier at the beginning of this week.... The 
position in the tin market has not materially altered. 
There are still fears of a shortage and the backwardation 
remains fairly consistent at just over £2. The Continent 
came into the market towards the end of last week, and 
bought on a better scale than for some time, whilst 
inquiries were also received on Russian account. American 
purchases, however, have been limited to hand-to-mouth 
quantities. 


Lead and Spelter. 


After showing a firmer tone than for some time 
the lead market at the beginning of this week developed 
an easier tendency. Probably this was due more than 
anything to the sentimental effect of less optimistic 
advices from the United States and a weaker tone 
generally in the commodity markets. Premiums are still 
being offered for Empire brands and consumers are finding 
it difficult to obtain duty-free metal. Recent arrivals of 
Mexican lead, which for a time created a wider contango, 
have been absorbed and the carrying rate has again 
become normal. .... The improvement seen in the 
spelter market did not last long and this week prices again 
receded. The market is unsettled by doubts as to what will 
happen as a result of the Magdeburg smelter having com- 
menced operations. As this will considerably add to the 
German domestic production, it may displace some of the 
metal which has hitherto been sent to that country, and 
lead to its being dumped on the British market. .A certain 
amount of Continental spelter has arrived here, and has 
been disposed of, but fresh quantities are expected, and 
no doubt will result in an increase in the carrying rate, 
which at present is only 3s. 9d. The difficulty of obtaining 
Empire brands of spelter is more acute than in the lead 
market, and premiums of 30s. for duty-free spelter are 
demanded, whilst for January delivery up to 15s. over the 
market price is asked. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : 


joists 22s. 6d. : 














PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast—- £ s. d. S ¢. a. 
Hematite Mixed Nos. ent a ee 300 
No. 1 cia ee ote oe oe a Oe : oe ae 
Cleveland— (D, d Teesside Area) 
No. 1 Skee sa ee ss 3 4 0 
No. 3G.MB. ce ae, we ee 3 1 6 
No. 4Forge .. a ee Te RS 3.0 6 
Basic (Less 5/- a B Seria 
Mrptanps— 
Staffs-— (Delivered to Black Country Station) | 
North Staffs. Foundry... 311 0... .. - | 
» Forge “I > = | 
Basie (Lose 5/-rebate) nxt RAAB 6x. 
Northampton— 
Foundry No.3 .. .. 3 7 6 
_.. nearer aeprenge ae S 
Derbyshire— 
No. 3 Foundry 311 0. 
Forge ia ti. i 
ScoTtLanp— 
Hematite,f.o.t.furnaces 311 0. 
No. 1 Foundry, ditto 312 6. 
No. 3 Foundry, ditto 310 0. 
Basic, d/d (Less 5/—rebate) 3 7 6. 
N.W. Coast— 
(3 12 6d/d Glasgow | 
Hematite Mixed Nos. .. {4 0 6 ,, Sheffield 
4 5 6 ,, Birmingham 
MANUFACTURED IRON. 
LaNnos.— Home. Export. 
sa <& &. a.,d. 
Crown Bars 9:22 -@ i. 
Best Bars Pe BITS 2; 
S. Yorxs.— 
Crown Bars 912 6 
Best Bars 10 2 6 
MiIpLanDs— 
Crown Bars ; 915 0 
Marked Bars (Stafis. ) ae. 
Nut and Bolt Bars «« 3S Oee7 ae 8 
ScoTtLanp— 
Crown Bars 912 6 ee a 
Best. . 10 2 6 915 0 
E. Coast— 
Commor. Bars es te Tae 8 15 0 
Best Bars ‘: 10 2 6. 915 0 
Double Best Bars . . 19.13 .¢6. 10 0 0 
STEEL. | 
LONDON AND TRE SoutH— Home. Export. 
HK, 4 S -. @. 
Angles ae Se Te 7 7 6 
Tees OS 8 7 6 
Joists S.17...6... Jiant ® 
Channels. . 815 0.. Zi 18.4 
Rounds, gin. and up 910-0... S. Gus 
under 3in. 814 6.. 
Flats, 5in. and under ote “e*.. oa 
Plates, jin. (basis) ©. 2. Bis. 715 0 
- fin. .. OBB on 8 0 0 
» in. 910 0. S B® 
»” fein. o's 0 >.. 8 10 O 
tin. S40 Or!" 8 5 0 
Norts-East Coast £ a. d. £: a... 
Angles 8 Fw-B >. Sey ® 
Tees PieiFs-Bi. 8 7 6 
Joists 815 0. 2 Ferg 
Channels. . $126. 712 6 
Rounds, 3in. and up oF 6 Ys & 
a under 3in. S12. 0. 710 0 
Plates, din. 815 0. 715 0 
frin. .. os 8. 8 0 0 
tin. > db @.. es 6" 8 
¥in. 910 0. 8 10 0 
ee 36 8. ; 8 5 0 
Boiler Plates, io 8.5 0 ..7 16. Ote8. 2: 6 
MIDLANDS, AND LEEDS AND DistRIcT— 
£2... a oo 3 
Angles Bs oe Dian ey ee 
Tees O38. ee 
Joists 815 0 Zoe 
Channels . ; 812 6. 732 °6 
Rounds, gin. and up Poe Se o*@ 
Bs under 3in. 8 12 0 710 0 
Flats, 5in. and under 812 0 817 6 
Plates, jin. (basis) 817 6 715 0 
aes. 9 2 6 8 0 0 
»  ¢in. o° 7 *< S pe 
oY Smee 912 6 810 0 
» gin. a 9 5 0 : 8 5 0 
Boiler Plates, jin. .. 8 5 0 715 Oto8 2 6 





Nickel (per ton) 
Ferro Cobalt 


STEEL (continued) 


Home. Export. 
GLascow AND DistRioT— £ s. d, £ s. d. 
Angles B37 chix yy ae 
Tees. . 9S 3n60. 8. 4..6 
Joists 815 0. Tih © 
Channels. . Ke $12 6. 712 6 
Rounds, 3in. and up oT ©. 8 7 6 
ies under 3in. e3s° @. 710 0 
Flats, 5in. and under $32 0.. $7 Ss 
Plates, }in. (basis) 815 0. 715 0 
tein. . 900. 8 0 0 
sé a a5 0. 8 5 0 
i fein. .. 910 0. 810 0 
>» tin. .. Pree Ris. otis 8 5 0 
Boiler Plates .. 8 5 0..716 O0to8 2 6 
South Watzes AREA SO. /0- ie Me # 
Angles Ri; Int Bes Tact 
Tees. . 9 29) Gia 8 7 6 
Joists 815 0. P Fue 
Channels. 3 $988). 712 6 
Rounds, gin. sade os rs. ales. 
o” under 3in. ar OS. 710 0 
Flats, 5in. and under oS a a 817 6 
Plates, jin. (basis) SUT eG-: 715 0 
fin. .. 9°" 6. 8 0 0 
in. -.. . 2. 8 8 5 0 
fin. .. 912 6. 810 0 
RS cass 910 0 8 5 0 
IRELAND BELFAST. Rest oF IRELAND. 
£6 a. 2 s.. &. 
IG oe a a, ne ode 815 0 
Tees. . 912 6. 915 0 
Joists 61-0 ,@4. 9 2 6 
Channels. S127'26:. 9 0 0 
Rounds, gin. and up 912 6. 915 0 
e under 3in. o's O°. 9 4 6 
Plates, jin. (basis) 9 OO: 9 2 6 
fin. .. 950. 9 7 6 
hin. . 910 0. 912 6 
” tin... 915 0. 917 6 
ae o-12° 6. 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ 8s. d. gs. 4. 
10-G. to 13-G., f.o.r. - ee | 8 15 0 
14-G. to 20-G., d/d es ob Oss 9 0 0 
21-G. to 24-G., d/d 1010 0.. 9 5 0 
25-G. to 27-G., d/d So ke oe 917 6 


The above home trade prices are for 4-ton lots and over ; 
2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G. 


Home. £8.48. 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots 13 7 6 
Under 2 tons 1 0 0 

Export : £16 12s. 6d., c.i.f. duty paid India. 

5 £11 5s. Od., f.o.b. other markets. 
Scandinavian Markets free. 
Tin-plates. 


20 by 14 basis, f.o.b. Bristol Channel ports, 18/2. 
Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


Billets. £s. d. 
Basic, Soft (0-25-41% C.) .. .. 6 0 0 
» Medium (0- 42% to 90-60% C.).. 617 6 
Hard (0-61% to 0-85% C.) 71°76 
» o»  (0- 86% to 0- -99% C.) e- 7s 
» (1% C. and up) AP a 
Soft (up to 0- 25% ©. ), 500tonsandup 5 10 0 
100 tons - 515 0 
Rails, Heavy, 500-ton lots, f.o.t. .- 810 0 
» Light, f.o.t... a . 0-0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten 3/- per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 0 0 7/- 
” 9 6 p.c. to & p.c. £21 12 6 7/- 
*” 8p.c.tolU pec. .. £21 12 6 7/- 
* Specially Refined .. 
Max. 2 p.c. carbon £36 0 0 11/- 
» 1 p.c. carbon £38 15 0 12/- 
0-70 p.c.carbon £42 0 0 12/6 
» carbon free 10d. per Ib. 
Metallic 1 ing ee 2/5 per |b. 
Ferro Manganese dows) ‘ £10 5 0 home 
» Silicon, 45 p.c. to 50 p.c. £13 0 Oscale 5;- p.u. 
a » Wp. £18 7 6 seale 6/- p.u. 
» Vanadium .. 12/8 per Ib. 
» Molybdenum 5/6 per Ib. 
» Titanium (carbon free) 9d. per lb. 


£200 to £205 
5/3d. to 5/6d. per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, October 17th. 


British 


CorPreR— 
CA iio estes £26 0 Uto £26 | 38 
Three months .. £26 6 3to£26 7 6 
Electrolytic EON ee HRB MEO Orbe R80 80.6 
Best Selected niin d/d Bir- 
mingham . £29 7 6 
Sheets, Hot Rolled . £56 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 9}d. 94d. 
»  Brazed (basis) 9}d. 94d. 
Brass— 
Ingots, 70/30,d/d Birmingham £27 0 Oto £29 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 84d. 83d. 
»  Brazed 104d. 10}d. 
Trn— 
Git so gaelic: . £231 0 Oto £231 5 0 
Three months .. . £229 5 Oto £229 7 6 
Leap + 
MS. se 43 £10 3 9 
Three months £10 8 9 
SPELTER : 
Cash ben: ocat £12 0 0 
Three months back Re £12 3 9 
Aluminium Ingots (British) .. £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE-— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 13/— to 13/6 
»  Glasgow—Ell y ies een ae. ei, 
- Splint 16/— to 16/6 
AYRSHIRE— 
(f.0.b. Ports)—-Steam 12/6 
FirrsHire— 
(f.0.b. Methil or Burnt- 
island)}—Prime Steam 13/6 
Unsoreened Navigation 12/6 to 13/- 
LoTHIANs— 
(f.c.0. Leith)—Hartley Prime. . 12/- to 12/6 
Secondary Steam .. 11/6 to 11/9 
. ENGLAND. 
YorKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 18,6 to 21/6 
Furnace Coke : 13/— to 17/6 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best 14/6 
i ans | as 13/- 
» Best Small .. 10/6 to 11/- 
Unsoreened 12/6 to 13/6 
DurHAamM— 
Best Gas. . : 14/8 
Foundry Coke 18/6 to 22/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 24/-. to 26/- 
South Yorkshire Best .. .. 21/— to 23/ 
South Yorkshire Seconds 17/6 to 19/- 
Rough Slacks 8/-to 9 
Nutty Slacks 7/-to 8/6 - 


CaRDIFF— SOUTH WALES 
Steam Coals : 
Best Admiralty Large .. 
re 
Best Dry Large 
Ordinaries 
Best Bunker Smalls 
Cargo Smalls . . 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


Swansea— 

Anthracite Coals : 
Best Large .. “ 
Machine-made Cobble 8 
Nuts 
Beans 
Peas —— 
Rubbly Oulm.. 

Steam Coals : 
Large 
Nuts 
Smalis 


FUEL OIL. 


Inland ti contracts in bulk. 


r 





19/6 
19/— to 
18/9 to 
18/3 to 18/6 
13/6 to 14/- 
11/6 to 12/6 
22/- to 26/- 
24/— to 37/6 
19/— to 21/6 

21/- 


19/44 
19/3 


37/6 to 40/- 
41/- to 51/- 
40/- to 50/- 
25/- to 30/- 
19/- to 22/6 
11/- to 11/6 


18/- to 20/6] 
18/6 to 22/6] 
11/- to 13/- 


Exclusive of Gevernuent tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 Saped? ; 
. Diesel Oil «tine oe is »~ ee 


Per Gallon. 


3d. 
4d. 


Manchester prices }d. per gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
The Trade Policy. 


Stnce the breakdown of the world’s economic 
structure, France has aimed at a policy of isolation, in the 
belief that it could warn off the effects of the disaster by 
living on its own resources and obtaining most of its 
raw material from its Colonies. This idea is still entertained 
by an influential Colonial party, which has plans for 
development that would entail a far more considerable 
expenditure of money than the country could afford, 
with a doubtful probability of its bringing in an adequate 
return. Elsewhere, the belief in the efficacy of a policy 
of isolation is weakening, and there is a growing convic- 
tion that the country cannot recover its economic pros- 
perity without a reorganisation of foreign trade. For 
the moment, all efforts to attain that end are frustrated by 
the margin between production costs here and in the sterling 
group of countries, and by the difficulty of reaching satis- 
factory agreements with gold countries. Official statistics 
are published to show that prices are going up in sterling 
countries and coming down in France as the result of 
the Government’s efforts to lower the cost of living, but 
the figures supplied are not. convincing, and there is no 
illusion about the impossibility of gauging the future so 
long as dollar and sterling currencies are not stabilised. 
The negotiations with Belgium for reciprocal trade con- 
cessions are at a deadlock. One of the few successful 
arrangements entered into on the Continent is that 
between Germany and Poland, whereby the former country 
supplies machinery and other manufactured goods in 
return for Polish agricultural and dairy produce. The 
recent signing of a commercial treaty between France 
and Canada, providing for the reciprocal trading of agri- 
cultural machinery and other manufactured goods from 
the Dominion and wines and manufactured specialities 
from France, indicates a similar trend of foreign trade 
policy. 


River Power Supply. 


The recently inaugurated small hydro-electric 
installation at Argancy on the Moselle, where a barrage 
has been constructed to maintain the water level of a 
new canal for iron ore traffic, is of a type that is likely to 
be extensively copied on rivers providing a small head 
of water for the driving of turbines. A very high estimate 
is given of the total amount of energy that can be obtained 
from rivers flowing through plains in this country, and the 
local utilisation of hydraulic power forms part of the general 
scheme of electrification. The supply is necessarily variable 
and cannot be relied upon all through the year, but the 
Argancy plant is regarded as dealing with the problem in 
a manner ensuring as good results as may be expected 
from the utilisation of small differences in water level. 
The average head of water at Argancy is 2-75 m., and the 
nominal volume 137 cubic metres per second. There are 
three turbines, giving a total of 1400 horse-power. They 
are in separate chambers, and are coupled directly to the 
alternators, which have a total capacity of 4080 kVA. 
There is a wide variation of head from about 1-5 m. to 
3-8 m., but during eight months of the year the turbines 
can utilise the whole volume of the Moselle. The work was 
carried out for the municipal electricity services at Metz. 


Duties on Machine Tools. 


A new decree has been issued modifying the 
import duties on machine tools. Under the minimum 
tariff applied to Great Britain the duties are as follow :- 
Cold rolling mills, metal sawing, shearing, and riveting 
machines, from 120f. to 650f. per 100 kilos., according to 
weight, the lower rate being applied to 50 tons and more, 
with 300f. per 100 kilos for machines weighing between 
1000 kilos. and 5000 kilos.; boring, milling, slotting, 
tapping, drilling, planing, and shaping machines, from 
175f. to 665f. per 100 kilos., the duty being 420f. for 
machine weighing between 1000 kilos. and 5000 kilos.; 
and automatic and semi-automatic lathes and grinding 


machines, 185f. to 780f., with 465f. per 100 kilos. for 
machines weighing between 1000 kilos. and 5000 kilos. 
Locomotives. 
In view of the extended electrification of the 


Paris—Orleans Railway, some of the transformed “‘Pacific’’ 
locomotives which have given such excellent results on 
that line have been acquired by the Nord Company. 
An interesting development is the intention of the P.L.M. 
Company to order a new type of locomotive which will be 
remarkable for power and speed, and is declared to be in 
advance of anything yet built. It is intended for service 
between Paris and Vintimille. The object of the railway 
companies is to improve and accelerate their long-distance 
services as a means of monopolising the traffic, and while 
it is believed that fast rail cars may be found suitable 
for medium distances, locomotives of the fastest and most 
efficient types must be employed on the longer runs—for 
example, to the south of France and for international 
traffic. This enterprise has been imposed on the railway 
companies by motor car competition. 


The Belgian Coal Industry. 


In accordance with the promise of the Belgian 
Government to carry out measures which would absolve 
coalowners from the necessity of lowering miners’ wages, 
an agreement has been reached with German coalowners, 
whereby they consent to a suppression of restrictive 
clauses in the Coal Convention of 1925, and accept a 
reduced importation of coal into Belgium of 180,000 tons 
a month. The difficulty of limiting coal imports from 
other countries claiming most-favoured-nation treatment 
so long as Germany adhered to the Convention has now 
been removed, and from January Ist next the Belgian 
Government will be able to impose import quotas of coal 
corresponding with the reduction accepted by Germany. 
This arrangement has given satisfaction to Belgian coal- 
owners, who have prepared plans to organise the pro- 
duction, sale, and export of coal without the intervention 





British Patent Specifications. 


When an i tion is ted from abroad the nume and 
address of the ccannanilentoe are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, & ip , Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 








415,976. April 5th, 1934.—CyLinpER Hraps ror COMPRES- 
ston IantTION Enoines, Gardner and Sons, Ltd., and J. H. 
Stott Gardner, Barton Hall Engine Works, Patricroft, 
Manchester. 

The object of this invention is to maintain the turbulence of 
the charge as it approaches final compression. The combustion 
space is formed as a cavity in the head of the piston, which is 
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machined by a round-ended milling cutter rotating about the 
axis A. It has its centre of volume at B while the centroid of 
its plan area is at C, and the centre line of the cylinder is at D. 
In this way the paths of the jets of fuel coming from the spray 
E are made of approximately equal length, while a substantial 
mass of metal is provided at F to prevent the piston rings being 
overheated.—-September 6th, 1934. 


DYNAMOS AND MOTORS. 


415,853. April 27th, 1933.—SinGLE-PHASE Capacitor TyPE 
Inpuction Motors, The English Electric Company, 
Ltd., of Queen’s House, 28, Kingsway, London, W.C.2; 


Leslie Roberts and Reginald Donahoe Ball, both of Pheenix 
Works, Bradford. 

During the acceleration of a capacitor motor its starting 
winding is in effect a variable inductance, which is in series with 
a capacity, and which may approach closely to or even pass 
through the resonant value. This is particularly likely to 
occur in practice if the motor be started on light load. 
When resonance occurs, the condenser current is determined 
solely by the ohmic resistance in the circuit and the P.D. 
across the condenser may rise to a value considerably more than 
the voltage of the supply mains, with consequent risk of damage 
to insulation. According to the invention, an external resist- 
ance is connected in the circuit of the starting winding, and 
its condenser or condensers during the starting period only, in 
order to reduce the condenser P.D. when resonance occurs. 
The starting winding remains connected to the supply mains 
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during running, but with the impedance of its circuit increased 
above that at starting. A is the running and B the starting 
winding of a capacitor motor supplied from mains C. Con- 
densers E and F are connected in series with the winding B. 
At starting the switches G, H, and J are closed to connect the 
condensers in parallel. Switches G and H are opened after the 
motor has run up to speed and switch K is closed, to connect 
the condensers in series, and so increase their total impedance. 
The resistance L in the lead between the junction of the two 
condensers and switch G is in series with the winding B and with 
both condensers during starting, but is cut out of circuit by the 
opening of switch G during running. If desired provision may 
be made for increasing the impedance of the running winding 
circuit during starting by the temporary insertion of imped- 
ances or by regrouping of sections of the winding. A three- 
plate condenser may be used in known fashion. If the con- 
densers be divided into two or more groups, and one be cut out 
of circuit in known fashion when the motor has run up to speed 
the resistance L may be cut out of circuit with the group of 
condensers.—September 6th, 1934. 


415,986. April 27th, 1934.—TurRBo-GENERATORS, The British 

Thomson-Houston Company, Ltd., of Crown House, Ald- 

wych, London, W.C.2. 

A turbo-generator set constructed in accordance with this 
invention comprises an electric generator A and an elastic fluid 
turbine B arranged on top of the generator. The generator and 
the exhaust casing or shell C of the turbine is supported by a con- 
denser D.' The two headers E and F are connected by the tubes. 
Water is conducted to either header through the corresponding 
conduit, whence it flows to the other headers through the tubes, 
and is drained by the corresponding conduit G or H. The 
turbine exhaust flows into the space between the con- 
denser tubes and is drained from the condenser through a 
conduit J. The condenser is concentrically arranged with 
the generator, and has an upper annular opening K connected 
to the exhaust casing of the turbine. The electric generator is 


through an annular space N between the generator stator and the 
inside wall of the condenser, which may have a water jacket O 
with inlet and outlet pipes P and Q to protect the cooling air 
from the heat of the condenser. With the arrangement described 
the efficiency of the condenser and the turbine is increased, and 
the condenser itself serves at the same time to carry all or part 
of the turbine weight. In addition, with the direct support of 
the turbine on the condenser, no flexible connections need be 
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provided between them. The symmetrical form of the turbine 
and the condenser permits simple manufacturing at com- 
paratively low cost and is also free from unequal expansion and 
contraction. Another important advantage claimed for the 
arrangement is that it permits the use of the condenser for 
rigidly bracing the structure against vibration, and the unit 
therefore may easily be built as an open air unit.—April 27th, 
1934. 


PUMPING AND BLOWING MACHINERY. 


415,944. January 22nd, 1934.—Rorary Pumes anp BLowERs, 
F. Duncan, of Harland and Wolff, Ltd., Queen’s Island, 
Belfast, and F. E. Rebbeck. 

This blower is of the positive rotary type. and has an inlet 
at A and a delivery branch at B. The impeller or rotor is 
mounted on the shaft C and has two vanes DD. These blades 
push the air round the casing from the inlet to the delivery in a 
clockwise direction. In order to prevent a back draught 
from the outlet to the inlet, a barrier is provided in the form of 
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two interacting dises E E, mounted on the solid and hollow 
shafts F and G. These discs are geared with the rotor shaft 
and are driven in opposite directions to one another at twice 
the speed of the rotor. Each of the discs has a segmental open- 
ing cut in it, and the gearing is so arranged that the openings 
register as the vanes D D arrive to pass by. During this passage 
through the are communication between inlet and outlet is 
closed by the vane itself. The idea is not, of course, confined 
only to two-bladed impellers.—September 6th, 1934. 


WELDING. 

415,918. November 29th, 1933—-WrtpiInc TuBE SEamMs, 
J. Bucher-Guyer, Niederweningen, Switzerland. 

In this process of tube making a strip of metal A is drawn 

through a die B and over a mandre! C to bend it up into tubular 

form. It is pulled through by the device_P. The mandrelfis 
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prevented from being drawn forward by the supporting arm E, 
which is held in the bracket F. The arm also serves to conduct 
electric ‘current to the welding electrode G from the lead H and 








of the State, and are waiting for the Government to fix a 
ratio of imports to exports. 





n rovided with centrifugal blowers L, M at each end of the rotor. 
he air is cooled by suitable surface cooling means in passing 





can be — by the screw J. The opposite electrode K is 
insulated from the framing.—Sepiember 6th, 1934. 
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METALLURGY. 


415,876. July 8th, 1933——A Harprenastr Cast Iron, A. J. 
Stokes, 6, Terry-road, Heatherfield, Totley, near the City of 
Sheffield; J. W. Howlett, ‘‘ Ravenscourt,’’ Lymington, 
Hampshire ; and M. V. Roberts, 24, Ashley-place, West- 
minster. 

The object of this invention is to produce an air-hardening 
cast iron which in the as-cast condition can be machined and 
ean be hardened by heating it to the critical condition and 
cooling it in air. The invention is characterised by the selection 
of a range of molybdenum and chromium in conjunction with 
silicon in an iron having the usual amount of carbon for a cast 
iron, namely, about 3 per cent. The composition in accordance 
with the invention includes, in addition to the iron, the following: 


By weight. 


Per cent. 
Total carbon 2-80 to 3-45 
Silicon 1-70 ,, 2-50 
Manganese 0-60 ,, 1-40 
Molybdenum 0-30 ,, 2-50 
Chromium . 0-30 ,, 0-75 
Sulphur . Trace ,, 0-14 
Phosphorus Trace ,, 1-00 


Tf desired, small percentages of nickel, cobalt, vanadium, or 
tungsten may be included, either singly or two or more com- 
bined. Experiments so far show that the preferred com- 
position is :— 
By weight. 
Per cent. 


3 ee . 92-00 
Total carbon .. 3-00 
Silicon 2-00 
Manganese .. 1-00 
Molybdenum .. 1-00 
Chromium 0-45 
Sulphur .. 0-05 
Phosphorus 0-50 


This iron can be manufactured by the direct introduction of the 
alloying elements, either as virgin metai or as ferro-alloys into 
the cupola, air furnaces, or electric furnace as part of the cast 
iron charge. Alternatively, the cast iron may be manufactured 
by the introduction of the alloying elements in the form of rich 
ferro-alloys or as virgin metal to a fluid bath of cast iron in a 
ladle, crucible, receiver, or in one of the above-mentioned 
furnaces. This improved iron may be hardened by heating to 
800 deg. to 860 deg. Cent., and cooling in air, in the manner 
eommon.—September 6th, 1934. 


MISCELLANEOUS. 


415,677. April 17th, 1934.—Dry Gasometers, Escher Wyss 
Maschinenfabriken Aktiengessellschaft, of EEscher-Wyss 
Platz, Zirich, Switzerland. 

In order to ensure that the disc of a dry gasometer shall 
be free to move up and down unhindered by any formation of 
ice on the encompassing walls, it has already been proposed to 
heat the shell or jacket of the gasometer. This expedient, 
however, cannot prevent the accumulation of snow or ice on 
the plunger itself, and, in certain circumstances, such accumula- 
tion leads to an undesired increase in the pressure of the gas. 
Moreover, as a result of uneven loading caused by snowdrifts, 
there is a danger of the plunger being forced into an inclined 
position. According to the invention these disadvantages are 
avoided. An electric heating device A is fitted in the disc 
plunger B for the melting of any snow which may accumulate. 
Rain water falling into the gasometer is intercepted by the 
plunger disc and collected at the lowest point C, where any 
melted snow also collects. From the sump C the water is 
removed, over the top of the gasometer, by means of a pump D 


N° 415.677 








HA | 











S71 





G-Ti 




















and a pipe E made up of a number of short lengths of pipe jointed 
together. In cold damp districts there is a tendency to the forma- 
tion of hoar frost or even of a thin layer of ice on the inside 
of the gasometer wall, and in order to prevent such deposits, 
which would hinder the movement of the plunger disc B and 
also interfere with the action of its sealing devices, arrange- 
ments are made for applying a non-freezing liquid, such, for 
instance, as a suitable oil, to the exposed interior part of the 
gasometer wali. This liquid is delivered by a pump F from a 
reservoir (not shown), through a pipe G to a channel H provided 
at the top of the gasometer wall, this channel extending around 
the whole circumference of the gasometer. The non-freezing 
liquid flows from this channel H in the form of a thin film, 
over the exposed internal part of the gasometer wall, and is 
collected at the lower end of this section in a channel J on the 
plunger dise B. A pump K returns the collected liquid from the 
channel J through a pipe L which is likewise made up of sections 
jointed together to the reservoir (not shown) to which the pump 
F is connected. The channel J is above the actual plunger 
sealing device, which comprises an annular space or chamber 
filled with a liquid, such, for instance, as oil, under low pressure, 
and a leather ring sealing this space towards the outside and 
bearing against the inside of the gasometer wall. If, for any 
reason, some of the non-freezing liquid should penetrate below 
the leather ring, it can be discharged, together with the oil 
percolating through the pores of the leather ring, into a collecting 
channel, which is provided at the bottom of the gasometer 
on the inside of the wall, and from which the mixture is raised 
by means of a pump M into a pipe N. The liquid discharged 
from the latter falls on to and runs down a chain O into a collect- 
ing tank P, which, by means of a pipe Q, is connected to the 
— chamber of the plunger sealing device.—August 30th, 
934. 











Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 














To-Day. 

Inst. OF AUTOMOBILE ENGINEERS: GLASGOW GRADUATES.— 
Regent Restaurant, West Regent-street, Glasgow. Meeting at 
8 p.m. 

Inst. oF British FoUNDRYMEN : 
Brancu.—College of Technology, Manchester. Mr. A. L. Key 
will open discussion on “‘ Foundry Problems.” 7.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS : N. EasTERN STUDENTS.— 
Armstrong College, Newcastle-upon-Tyne. Chairman’s address, 
‘** Some Electrical Problems,’”’ Mr. E.C. Rippon. 7.15 p.m. 


LANCASHIRE JUNIOR 


Inst. oF MEcHANICAL ENGINEERS.—Connaught Rooms, 
Great Queen-street, W.C.2. Annual dinner. 6.45 p.m. for 
7.15 p.m. 


Inst. oF Metats: SHEFFIELD Locat Section.—The Univer- 
sity, Sheffield. Chairman’s Address. ‘‘Some Manufacturing 
Faults and Other Defects in Extruded Lead Products,’’ Mr. 
Kenneth Gray. 7.30 p.m. 

JUNIOR INstT. OF ENGINEERS.—39, Victoria-street, S.W.1. 
‘““Modern Tendencies in Design in Brick and Terra-cotta,” 
Mr. J. R. Leathart. 7.30 p.m. 

N.E. Coast Inst. oF ENGINEERS AND SHIPBUILDERS.— 
Bolbec Hall, Newcastle-upon-Tyne, 1. General meeting. 
Presidential address, Mr. J. T. Batey. Cinematograph film, 
“The Construction and Launching of the Cunard-White Star 
Liner ‘ No. 534.’”” 6 p.m. 

Norts-East Coast INstirTuTION OF ENGINEERS AND SHIP- 
BUILDERS.—Lecture Theatre of Literary and Philosophical 
Society, Newcastle-on-Tyne. Annual general meeting. Presi- 
dential address. 

Puysicat Soc.—At Imperial College of Science and Tech- 
nology, S. Kensington, S.W.7. Meeting, 4.45 p.m. for 5 p.m. 

West or Scottanp Iron anp Street Inst.—*‘ Societies’ 
Room,” Royal Technical College, Glasgow. Council meeting, 
6.45 p.m. Presidential address, Dr. Andrew McCance. 7.15 p.m. 

To-pay anp Saturpay, Oct. 20rH. 

INTERNATIONAL Motor SHow.—Olympia, Kensington, W. 
Daily. 

Saturpay, Oct. 20TH. 

Inst. oF HEATING AND VENTILATING ENGINEERS : ASSOCIATE 
MEMBERS AND GRADUATES.—Visit to Freemason’s Hall, Great 
Queen-street, W.C.1. 

Inst. OF HEATING AND VENTILATING ENGINEERS: MAN- 
CHESTER ASSOCIATE MEMBERS AND GRADUATES.—Visit to 
Birch Hill Institution, Rochdale. 

Inst. OF MECHANICAL ENGINEERS: LONDON GRADUATES.— 
Visit to the new Fulham power station, London. 

Monpay, Oct. 22Np. 

ENGINEERS’ GERMAN CIRCLE.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate,S.W.1. ‘*‘ The History of Technical Science 
in German Museums,” Dr.-Ing. Conrad Matschoss. 5.15 p.m. 
for 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: LONDON GRADUATES.— 
“* Noise,” Mr. A.C. Hutchinson. 6.15 for 6.45 p.m. 


Turspay, Oct. 23RD. 
Hutt Assoc. or EnNGIneers.—At Municipal Technical 
College, Park-street, Hull. ‘‘ Ball and Roller Bearings,” Mr. 
J.C. Cooper. 7.15 p.m. 


Inst. or Crvit ENGINEERS: BIRMINGHAM AND DISTRICT 
Assoc.—James Watt Memoria! Inst., Birmingham. Chairman’s 
address, Mr. Cecil H. Bailey. 5.30 for 6 p.m. 

Inst. oF ELEcTRICAL ENGINEERS: N. MipLanp.—Queen’s 
Hotel, Leeds. Chairman’s address, Prof. E. L. E. Wheatcroft. 
7 p.m. 

Inst. oF ELECTRICAL ENGINEERS : ScoTTisH.—39, Elmbank- 
crescent, Glasgow, C.2. Chairman’s address, Prof. Francis G. 
Baily. 7.30 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow. ‘‘ Backing of Propellers,” Mr. 
J.F.C. Conn. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1.—‘* The Influence of Vanadium on Carbon Steel con- 
taining Nickel and Chromium,” Mr. H. H. Abram. 7.30 p.m. 

WEDNEsDay, Oct. 24TH. 

Inst. oF AUTOMOBILE ENGINEERS : MANCHESTER.—At Engi- 
neers’ Club, Manchester. Dinner, 6.30 p.m. Presidential 
address, Mr. L.H. Pomeroy. 8 p.m. 

Inst. oF Crvia ENGINEERS: MANCHESTER AND DISTRICT 
Assoc.—36, George-street, Manchester. ‘‘ Chemical Consolida- 
tion of Ground,” Mr. H. J. B. Harding. 6 for 6.45 p.m. 

Inst. oF FueLt: NortH-WesterRN Seotion.—Engineers’ 
Club, Manchester. Chairman’s address, Major Vivian Gloag. 
7 p.m. 

Inst. OF MECHANICAL ENGINEERS: N. WESTERN BRANCH.— 
In Lecture Theatre of Central Library, Manchester. ‘‘A Visit 
to a West African Gold Mine,”’ Mr. G. E. Windeler. 7.15 p.m. 

Inst. oF MecHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Grand Hotel, Sheffield. “‘ Mg 6 of Tapered Anti-friction 
Bearings to Steel Mills,’ Mr. E. H. Doughty. 7.30 p.m. 

Inst. oF WeEtpING ENGINEERS.—College of Technology, 
Manchester. ‘‘ Design of Fabricated Parts from the Drawing- 
office Point of View, including a Few Remarks on Jigs,” Mr. 
C. Helsby. 7.30 p.m. 

N. East Coast Inst. or ENGINEERS AND SHIPBUILDERS : 
GrapvuatEes.—Bolbec Hall, Newcastle-upon-Tyne. Address by 
the Chairman, Mr. W. Pratt, “‘ Planimeters.” 7.15 p.m. 

Tuurspay, Ocr. 257TH. 

Cuapwick Pusiic LecturEs.—Royal Society of Tropical 
Medicine and Hygiene, 26, Portland-place, W.1. ‘‘ Sanitation 
in Rural Areas. in the Tropics and Sub-Tropics, with Special 
Reference to Housing.” 

Inst. oF AUTOMOBILE ENGINEERS : GRADUATES.— Watergate 
House, Adelphi, W.C.2. Meeting. 7.25 p.m. 

Inst. oF AUTOMOBILE ENGINEERS : LutToN.—Red Lion Hotel, 
Luton. Presidential address, Mr. L. H. Pomeroy. 7.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS.—Savoy-place, W.C.2. Presi- 
dential Address, Professor W. M. Thornton. 5.30 for 6 p.m. 

Inst. or Locomotive EnainerrRs.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘The Manufacture of Boiler 
Tubes,” Mr. G. H. H. Collins. 5.30 p.m. for 6 p.m. 

Inst. of Mzrats: BirmincHamM.—James Watt Memorial 
Inst., Birmingham. Discussion, ‘“‘The Production of Brass 
Ingots.”” 7 p.m. 


N.E. Coast Inst. or ENGINEERS AND SHIPBUILDERS : . TEES- 
SIDE Brancu.—Cleveland Scientific and Technical Inst., Cor- 
ration-road, Middlesbrough. Addresses by Branch Chairman, 
Mr. F. A. R. Leith, and the President of the Inst., Mr. John T. 
Batey. 


7.30 p.m. 





Royat AgronavuticaL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘The Compressed Air Tunnel,” Mr, 
E. F. Relf. 6.30 p.m. 

Fripay, Ocr. 26rn. 

Inst. or CHemicaL ENGIngeERS.—At Inst. of Civil Engineers, 
Great George-street, S.W.1. Public Lecture, ‘‘ The Influence of 
Texture on the Chemical Resistance of Materials,” Prof. C. H. 
Desch. 6.30 p.m. 

Inst. or MEcHANICAL ENGINEERS.—Storey’s-gate, 8.W.1. 
Thomas Hawksley Lecture, ‘‘The Green Plant as Agricultural 
Engineer,” Professor Sir Frederick W. Keeble, F.R.S. 6 p.m. 

Inst. OF MercHantoat ENGINEERS: Scorrish BRancu, 
GRADUATES.—Royal Technical College, Glasgow. ‘Steam 
Turbines: Their Manufacture and Application,” Mr. C. D. 
Gibb. 7.30 p.m. 

Junior Inst. or EncGiInerRs.—39, Victoria-street, S.W.1. 
“ Running Shed Economy,” Mr. E. J. H. South. 7.30 p.m. 

Satrurpay, Oct. 277Tu. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH, 
GRADUATES.——Visit to locomotive works of L.N.E. Railway, 
Doncaster. 3 p.m. 

Monpay, Oct. 297TH. 

BraprorD ENGINEERING Soc.—Technical College, Bradford. 
“The ‘Grid’ and Electrical Development in England,” Mr. 
G. 8. Francis. 7.30 p.m. 


LiverPooL ENGINEERING Soc. — Liverpool. Monthly 
luncheon. Address, ‘‘ Humorous Inflictions,’”’ Mr. Roland J. A. 
Shelly. 1 p.m. 

Tugespay, Oct. 30TH. 
Inst. OF AUTOMOBILE ENGINEERS: BIRMINGHAM.—James 


Watt Memorial Inst., Birmingham. Presidential address, Mr. 


L. H. Pomeroy. 8 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, 
Sheffield, 1. ‘“‘Some Aspects of the Fatigue Properties of 
Patented Steel Wire,’ Mr. E. T. Gill and Dr. R. Goodacre. 
7.30 p.m. 

Wepnespay, Ocr. 31st. 

Inst. OF AUTOMOBILE ENGINEERS: LEEDS.—Queen’s Hotel, 
Leeds. Presidential address, Mr. L. H. Pomeroy. 7.15 p.m. 

Inst. oF MECHANICAL ENGINEERS: GRADUATES.—Visit to 
London Passenger Transport Board’s works, Chiswick, London. 

LIvERPOOL ENGINEERING Soc.---Liverpool. Informal lecture, 
‘*A Physical Theory of Money,” Professor F. Soddy, ¥.R.S. 
6.30 p.m. 

THuRsDay, Nov. Ist. 

AUTOMOBILE ENGINEERS: 
Derby. Graduates’ 


Derspy.—Cavendish 


INsT. OF 
informal meeting. 


Café, Cornmarket, 
7.30 p.m. 
Fripay, Nov. 2nv. 

Inst. OF MercHANICcAL ENGINEERS.—Storey’s-gate, West- 
minster,S.W.1. Presidential address by Mr. Charles Day. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: WESTERN BRANCH.—At 
Merchant Venturers’ Technical College, Bristol. Thomas 
Hawksley Lecture, ‘‘ The Green Plant as Agricultural Engineer,” 
Professor Sir Frederick W. Keeble, F.R.S. No time stated. 

Inst. oF AUTOMOBILE ENGINEERS: CoveNnTRY.—Chace 
Hotel, Coventry. Dinner and dance. 7.30 p.m. 

Inst. oF MARINE ENGINEERS.—Grosvenor House, Park-lane, 
W.1. Annual conversazione. 7 p.m. ‘ 

Junior Iyst. or ENGInEERS.—39, Victoria-street, 5.W.1. 
Informal meeting, ‘‘ The Mechanics of Survey Instruments,” 
Mr. G. W. Watts. 7.30 p.m. 


Soc. or CHemicat INpustry: PLastics Group.—Joint 
meeting with Glasgow Section, Royal Technical College, 
Glasgow. ‘‘ Impregnation of Textile Materials,’’ Mr. William 
Bain. 7.30 p.m. 

SrePHENsON Locomotive Soc.: Scorrish Brancu.—13, 
Castle-street, Edinburgh, 1. Lecture. 7 p.m. 


Monpay, Nov. 5rx. 

ENGINEERS’ GERMAN CrRcLE.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘ Low-pressure Airless- 
injection Diesel Engines,’ Dr. Ing. F. Sass. 5.15 for 6 p.m. 

lyst. or Crvit ENGINEERS OF IRELAND.—In the Engineers’ 
Hall, 35, Dawson-street, Dublin. Meeting, 7.30 for 8 p.m. 








Tue Junior InsTITUTION OF ENGINEERS (INCORPORATED).— 
Mr. C. C. Paterson, M. Inst. C.E., M.I.E.E., F. Inst. P., 
Director of the Research Laboratories of the General Electric 
Company, Ltd., has accepted the invitation of the Council to 
become President of the Institution in succession to Mr. William 
John Tennant, F.C.I.P.A., M.I.Mech.E. Mr. Paterson’s 
induction will take place at a meeting to be held on Friday, 
December 14th, 1934, at the Royal Society of Arts, Adelphi, 
and he will then deliver his address, entitled “‘ The Lighting 
of Streets and Roadways, with special reference to Safety.” 


Finsspury TECHNICAL CoLLEGE.—The Council of the Finsbury 
Technical College Old Students’ Association, this year, is as 
follows :—President, Dr. J. Vargas Eyre; Immediate Past- 
President, H. D. Symons; Ordinary Members of Council, 
H. W. Gregory, E. W. Moss, R. W. L. Clarke ; Secretary, F. 
R. C. Rouse ; Treasurer, W. B. Thompson. The annual dinner 
will take place at the Trocadero on March 9th, 1935. The 
Association holds informal dinners during the winter months, 
usually at Stone’s Restaurant, on the third Wednesday in each 
month. Notices of these informal dinners are only sent to 
members who ask for them. 


“ Copper THROUGH THE AGeEs.’’—The Copper Development 
Association, which was formed in 1933 by the principal members 
of the British copper industry, includes among its activities the 
collection and dissemination of all kinds of information relating 
to copper and to materials containing copper. In the course of 
its inquiries a large amount of information relating to the 
history of copper and its alloys has been collected, and a short, 
well-illustrated book entitled ‘‘ Copper Through the Ages ”’ has 
been prepared from this material. It is a very readable mono- 
graph, beginning with the origin of copper working and con- 
cluding with such very modern examples of copper work as the 
fire-box of ‘t Cock o’ the North ”’ and a propeller of the “‘ Queen 
Mary.” It may be commended to all who take an interest in 
‘he history of the industry. 


Merro-Vick APPRENTICES.—A combined function took place 
on Saturday afternoon, October 13th, when the directors of 
Metropolitan-Vickers Electrical Company invited the parents 
and guardians of between 600 and 700 trade apprentices 
employed in the Trafford Park Works, to visit the company’s 
works, and to be present at the Trade Apprentices’ Speech Day 
function. Eleven hundred visitors availed themselves of this 
opportunity, and for over two hours during the afternoon 
passed through the various workshops and departments of 
the company, accompanied by apprentices who, with over 
thirty of the company’s foremen, acted as guides and demon- 
strators to the visitors. At the conclusion of the works tour 
the company entertained its guests to tea, which was imme- 
diately followed by the eighteenth Annual Speech Day function 
of the trade apprentices. The coveted Mensforth Shield for 
citizenship in the works was won by the Chairman of the Section, 
W. R. Chambers. 
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A Seven-Day Journal 


The Start of the Air Race. 


How many thousands of people were sufficiently 
stirred by the historic nature of the event to travel 
to Mildenhall to see the start of the air race to 
Australia we should not care to estimate. The 
majority probably had never flown, and the number 
was, indeed, very surprising considering that it 
was necessary to arrive at the aerodrome before 
dawn. Fortunately, the authorities had made suit- 
able arrangements, and in the motor parks provided 
cars could be used as grand stands. As the sky 
lightened in the east, the machines were prepared. 
One by one their engines were started and they 
were taxied across the ground to the starting line. 
\ light wind was blowing from a point between 
south and west, and occasionally a few drops of light 
rain fell. As the light broadened, and the sun rose 
above the horizon, it was possible to see the machines 
drawn up in a line on the north-eastern side of the 
aerodrome. From the point we had chosen on the 
western side the planes took off across our line of 
sight. Soon after half-past six the black D.H. 
“Comet”? flown by the Mollisons took off into a 
slightly cloudy and rather hazy sky, and after taking 
a wide sweep to the south, settled on to an easterly 
course towards the rising sun. The other machines 
followed in rapid succession, those with the greater 
range following a more easterly course than the others. 
The great speed of the machines was demonstrated 
by the rapidity with which they became first mere 
black specks against the clouds, and then dis- 
appeared. In spite of the fact that every machine 
was “‘away”’ within about twenty minutes, it was 
never possible to see more than four at a time in 
the air. Last of all, the blood-red “ Airspeed ”’ 
machine flown by Captain Stack, left the ground, 
and within a few minutes the sky was empty, and a 
long trail of cars was leaving the parks en route for 
London and the prosaic day. 


An Amending Grid Scheme. 


AN amending scheme for the grid supply of elec- 
tricity to South-West England and South Wales has 
been received by the Central Electricity Board from 
the Electricity Commissioners. The South-West 
England and South Wales scheme covers an area of 
17,090 square miles, including the whole of South 
Wales, the counties of Hereford, Monmouth, Somerset, 
Devon, Cornwall, Dorset, Wiltshire, and South- 
ampton, parts of the counties of Berkshire; Glou- 
cester, Oxford, and West Sussex, and the Isle of 
Wight. It is nearly twice the size of any other regional 
area, and represents approximately 25 per cent. of 
the total area of the country for which schemes have 
been adopted by the Board. The Board’s original 
scheme of May, 1930, provided for the selection of 
only seven existing generating stations. Five of 
these are in the Bristol and South Wales district, and 
of the other two, one is at Hayle in the extreme south- 
west of the area, and one at Southampton in the 
extreme south-east. Provision was also made for the 
erection of two entirely new stations. One of these is 
now under construction at Tir John North, Swansea, 
and will be ready for running early next year. It was 
anticipated that the other new selected station on 
Southampton Water would be required for operation 
by the winter, 1938-39. Having reviewed the whole 
question of the capacity and disposition of the selected 
stations in the light of more recent knowledge of the 
trend of development in the area, and in anticipation 
of the beginning of general trading by the Board in 
the area at the beginning of next year, the Commis- 
sioners now propose that seven of the temporary 
arrangement stations shall be made selected stations. 
The stations concerned are at Bath, Exeter, Llanelly, 
Moredon, Newton Abbot, Plymouth, and Ports- 
mouth, and their respective owners are the Bath 
Corporation, the Exeter Corporation, the Llanelly and 
District Electric Supply Company, the Swindon 
Corporation, the Torquay Corporation, the Plymouth 
Corporation, and the Portsmouth Corporation. 


A Carl Daniel Ekman Memorial. 


On Thursday, October 19th, there was unveiled 
at the Northfleet Cemetery, near Gravesend, a 
memorial stone dedicated to the memory of Carl 
Daniel Ekman, the pioneer Swedish chemist and 
engineer, who invented and developed the sulphite 
pulp process. Ekman came to Northfleet in 1883, 
and it was at the Ekman factory, which has now been 
succeeded by the Northfleet Paper Mills, that he 
carried out some of his most important experiments 
connected with the improvement of the process. He 
died at Northfleet in 1904. The memorial is of 
suitably inscribed black Swedish granite, and was 
erected by the Sewdish Cellulose Association. The 
unveiling ceremony was performed by Consul T. 
Lundgren, the managing director of the Association, 
who spoke of the importance of Ekman’s work to the 
paper and allied industries. The same evening a 


dinner was arranged by the Swedish Chamber of 
Commerce in London and the Society of Swedish 


occasion, when Mr. B. de Mare, the President of the 
Swedish Chamber of Commerce, spoke on the wide 
commercial interests of the wood pulp industry, and 
the Swedish Minister in London, Baron Palmstierna, 
referred to Anglo-Swedish relations. In connection 
with the memorial we have described, the Society of 
Swedish Engineers in Great Britain has devoted part 
of its annual volume, written to commemorate the 
Society’s tenth anniversary, to short accounts of the 
life and work of leading Swedish pioneer engineers. 
The book is a valuable contribution to the history of 
technical science and industry, upon which Consul- 
General Sahlin and his Committee may be warmly 
congratulated. 


Lowestoft Harbour Dry Dock. 


AN interesting piece of dock engineering work was 
recently completed by the London and North-Eastern 
Railway Company’s Engineers’ Department at the 
Lowestoft Harbour Dry Dock. The dock, which was 
closed for repairs on June 25th and opened on August 
27th, has now an increased depth of sill of 6in., which, 
when the dock floor has been lowered, will greatly 
improve the dry docking facilities for fishing and 
other vessels now provided at the port. In order to 
renew the timber sill and the quoins it was decided to 
drive 10ft. by 8ft. bays of 35ft. timber piles and a 
continuous row of 88ft. Dorman, Long-Krupp steel 
piling, which enabled the dock to be pumped out and 
the lower walings and struts to be fixed. Within a 
few days the whole of the sill and outside concrete 
apron was exposed, after which the timber portions 
of the dock bottom and sill were removed and seven 
rows of main and sheet piles laid bare. These were 
then cut down and after some forty 30ft. old rails had 
been laid both ways on the pile heads about 200 tons 
of concrete, lft. Yin. in thickness, were poured in, 
forming a strong reinforced raft. The side quoins 
were then similarly treated and the whole of the new 
work was finally faced with greenheart timbering. 
The dock floor will in due course be lowered and 
reconstructed in concrete. The temporary dam 
proved to be most successful, and a floating pumping 
plant had to be employed to empty the dock, which 
was done by twelve hours’ pumping with a 12in. 
centrifugal pump. Although some very high tides 
were experienced, giving heads up to 22ft. on the 
piles, very little water drained into the dock and no 
trouble was experienced with springs. 


The Gold Standard Conference. 


Ow the termination of the two days’ conference in 
Brussels of delegates from the gold countries, last 
week-end, a communication was issued to the effect 
that an agreement had been reached to increase com- 
mercial exchanges amongst them by 10 per cent. 
within a year and to maintain the gold standard 
during that period. Committees were appointed to 
work out details of the scheme. which will be put into 
operation as soon as possible. The French Minister 
of Commerce required that the maintenance of the 
gold standard should be an essential condition of the 
agreement for developing trade, and Holland and 
Belgium were particularly insistent on the necessity 
of according every facility for that development. As 
Holland exports mainly agricultural and dairy 
produce, France has undertaken to see to what extent 
she can import such produce in exchange for manu- 
factured goods. It is admitted that the situation is 
a difficult one, which can only be met by manipulating 
quotas under bilateral agreements in a way that will 
not arouse opposition from sterling and dollar 
countries. The French declare that their system of 
reserving a percentage of quotas for bargaining pur- 
poses gives them some latitude in granting con- 
cessions, and they do not believe that objections can 
be raised to the new plan by countries enjoying most- 
favoured-nation treatment. Whatever may be the 
results achieved by this plan, the French are agreed 
that it has made a breach in their policy of industrial 
nationalism, for the reason that some industrial 
interests must be sacrificed if satisfaction is to be 
given to other gold countries, and they admit that 
the existing rigid protectionist system must be 
modified to favour foreign exchanges if the country is 
to recover its economic prosperity. 


The Channel Train Ferry. 


A FURTHER stage in the establishment of the new 
Southern Railway cross-Channel train ferry between 
Dover and Dunkirk was reached last week-end, when 
the caisson was placed over the entrance to the dock 
and pumping was begun to clear the water from the 
site on which the dock is to be constructed. The 
caisson has a length of 92ft., a width of 30ft., a depth 
of 60ft., and a displacement of about 1000 tons. It 
was built by the Furness Shipbuilding Company, 
Ltd., of Haverton Hill-on-Tees, and was delivered at 
the port of Dover a short time ago. It was placed in 
position at low tide. By the beginning of the week 
the surplus water had been removed ready for 
excavation to begin. The first of the three train ferry 
steamers, the ‘‘ Twickenham Ferry,” arrived at Dover 
from the Tyne some time ago. She has a beam of over 
60ft. and is constructed to carry a train of twelve 
sleeping cars or forty loaded goods wagons on four 
lines of rails, which at the stern of the ship converge 
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into two tracks, upon which the train vehicles pass 





from the land to the ship or ship to land over a draw- 
bridge at the end of the dock. The second boat, 
‘* Hampton Ferry,” was launched on July 30th, and 
is almost ready for delivery, whilst the third, 
‘Shepperton Ferry,” was put into the water at Swan, 
Hunter and Wigham Richardson’s Neptune yard on 
Tuesday last. All three vessels have been constructed 
by the same builders. 


The Zambesi Bridge. 

ACCORDING to recent news from Portuguese Kast 
Africa, the last span of the 2}-mile bridge across the 
Zambesi River was successfully put into place early 
this week. Notwithstanding the great length of the 
bridge, which is over 1000ft. longer than the Tay 
Bridge, and the fact that some of the foundations 
were sunk 110ft. in the river bed, the alignment was 
so accurate that the two sides of the bridge were less 
than jin. out when the middle span was brought into 
position. The work reflects the greatest credit on the 
engineers and contractors—the Cleveland Bridge and 
Engineering Company, Ltd., of London and Darling- 
ton. The cost of building the new structure, together 
with the laying of the railway track across the bridge, 
will be about £2,500,000, which expenditure has been 
sanctioned by Parliament under the Colonial Develop- 
ment Act. The bridge, which carries the railway from 
Nyasaland to Portuguese East Africa, will greatly 
facilitate the export trade of Nyasaland, as up to the 
present all traffic is carried by railway to the river 
banks and then shipped and carried over the river on 
ferry steamers. 


Coleshill Sewage Works. 


On Wednesday, October 24th, the new Coleshill 
sewage disposal works of the Birmingham, Tame, 
and Rea District Drainage Board was officially 
opened. The completion of this first section marks 
the beginning of an important regional scheme of 
sewerage and sewage disposal covering an area of 
241 square miles on the eastern side of the City of 
Birmingham, and in the Meriden and Solihull districts. 
The whole works have been carried out to the designs 
of Mr. H. C. Whitehead, M. Inst. C.E., Engineer to 
the Board, and Mr. H. H. Humphries, M. Inst. C.E., 
the City Engineer and Surveyor of Birmingham. The 
first unit has been designed to deal with a daily dry- 
weather flow of 2,000,000 gallons. The new plant is 
characterised by the following three outstanding 
features :—First, the use of the gas evolved in the 
digestion of the sludge to furnish all the power 
required ; secondly, the balanced design of secondary 
and aeration tanks to ensure a uniform rate of dis- 
charge of the treated effluent; and, thirdly, the 
introduction of a pre-aeration tank between the 
primary and secondary sedimentation tanks, which 
is supplied with the excess activated sludge from 
the aeration tank, and thereby secures more com- 
plete sedimentation in the secondary tanks with less 
work in the activated slidge plant. The cast iron 
and steel pipes, valves, and meters are of leading 
British makes, and the power plant comprises two 
120 B.H.P. National convertible gas-oil engines 
driving 400-volt, three-phase, 50-cycle alternators, 
which supply the compressors, pumps, and general 
power and lighting. The above-mentioned power 
is that obtained when operating on sludge gas, but 
until the digestion tanks are capable of supplying 
the necessary gas, the engines can be run on crude 
oil. The plant is accommodated in modern buildings, 
and the total cost of the new works is estimated at 
£144,000. Most of the constructional work was done 
by direct labour. 


Trade with South Africa. 


In a recent memorandum, issued by the Depart- 
ment of Overseas Trade, which has been prepared by 
H.M. Senior Trade Commissioner in the Union of 
South Africa, reference is made to the keen rivalry 
between manufacturing firms of other nations to com- 
pete for and capture the trade of the African market. 
The Commissioner expresses the opinion that United 
Kingdom exporters should pay the closest attention 
to the requirements of the market, and adopt so far 
as may be trading methods which are acceptable to 
purchasing firms and suited to local conditions. The 
value of the merchandise imported into Africa in 
1933 was £47,531,984, and that of Government stores 
£1,586,627. The country had not fully recovered from 
the severe depression of 1932 and might be expected 
to increase its imports. Of the commercial mer- 
chandise imported, the United Kingdom contributed 
£23,711,088, or 49-9 per cent.; the United States, 
£5,975,703, or 12-6 per cent.; and Germany, 
£3,067,108, or 6-5 per cent. Other contributors 
included Canada, with 2-5 per cent.; India, with 
2-6 per cent.; and Japan, with 4-3 per cent. Atten- 
tion is drawn by the Commissioner to the manu- 
facturing industries which have been steadily develop- 
ing in the Union, and United Kingdom firms are 
advised to obtain information as to the nature and 
extent of local production before attempting to open 
up a trade that may have no prospects. It is pointed 


out that many foreign manufacturers are prepared 
to give longer credit than United Kingdom manu- 
facturers, and it is stated that British firms cannot 
be recommended to refuse without consideration to 
transact business 


on the terms desired by the 





exporters. 
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The Surface Condenser. 


No. X. 
(Continued from page 380, October 19th.) 


THE BELLISSs AND Morcom 
CONDENSER. 

RADIAL flow condenser differing -in design 
41 from that described in an earlier article, prin- 
cipally in that its tube banks are arranged as con- 
centric circles rather than in a horse shoe form, is 
illustrated by the drawing, Fig. 42. Condensers of 
this type are made by Belliss and Morcom, Ltd., of 
Birmingham. Air is withdrawn from the condenser 
along the centre of the tube banks. There is no 
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steel plates with suitable reinforcement. Water-boxes 


and doors are made of cast iron. 


SUB-BASE CONDENSERS. 


Many of the smaller turbo-generating plants are 
now being built in a particularly compact form in 
which the condenser is built into a “‘ unit ” assemblage 
with the turbine, the gears, and the generator. 
Special considerations affect the design of condensers 
for such service, and we have used the term 
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the length of the condenser with a consequent dis- 
turbance of the standard tube plate arrangement. 
But the adjustments necessary are usually small, 
and need seldom have any large effect upon the per- 
formance. In the case of “ sub-base ”’ condensers, 
however, the first requirement is that the condenser 
shall fit neatly into the space allotted to it, and the 
actual performance obtainable becomes of secondary 
importance. It is also necessary that the condenser 
shall have such a shape that the circulating pump and 
condensate pump can be driven in some convenient 
manner by the main turbine, while space must also 
be found somewhere in the unit for the air ejectors 
and their intercoolers. As a result, the design of 
each of these compact plants is necessarily of a some- 
what special character, dependent very largely on 
the space available at the customer’s site, so that the 
shape of the condenser and the tube plate arrange- 








ment adopted vary in accordance with the circum- 
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FIG. 42—SECTIONAL ARRANGEMENTS OF RADIAL FLOW CONDENSER 


centrally situated pipe. 


this space there is a comparatively narrow belt of | the full ‘‘ basement’ variety. 


Immediately surrounding | base ’’ to describe the type and to distinguish it from 
It will, however, be 


tubes which perform the function of air cooling, and| found in one of the plants later described that 


beyond this belt there is an annular space free of! the condenser is arranged alongside instead of below 
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FiG. 43—-BELLISS AND MORCOM 750-KW TURBO-GENERATOR AND CONDENSER SET 


tubes. The main tube nests are arranged either in 
one concentric bank or in two. In the latter arrange- 
ment, which is only adopted for the larger plant, 
lanes are spaced at intervals in the outer bank, so 
that the steam can gain access freely to the inner 
tubes. Naturally the tube nests are so arranged 
within the shell that the steam can flow completely 
around them. It is claimed that, owing to the 
existence of the annular space outside the air cooling 
tubes, the pressures at this point are equalised, 
and that the pressure gradient across the main nest is 
consequently uniform, so that the steam flow also 
is uniform, leading to excellent distribution. As the 
steam before reaching the tubes can flow over the 
surface of the condensate whilst the rain of drops 
fallmg from the tubes above must pass through a 
layer of steam before reaching the sump, the tempera- 
ture of the water is fully equal to that of the steam. 
The cooling water makes two passes through the 
tubes as a rule, travelling first through those in the 
lower part and returning through those above. The 
ring of air cooling tubes is, of course, arranged in the 
first pass. The general practice of the firm is to build 
up the main shell of the condenser by welding together 





the turbine, and the title must be taken to indicate that 

type of condenser which has been specially constructed 

to form a convenient unit with the prime mover. 
The design of the ordinary large surface condenser, 


TasBLe XIII.—Test at Works of Compact Type Surface Condenser on November 30th, 1933. 


stances. In Fig. 43 there is reproduced a photograph 
of a compact turbo-generator made by Belliss and 
Morcom, Ltd. It is of 750-kW capacity, and, as will 
be seen from the engraving, its condenser is more or 
less rectangular in shape and much wider than it is 
high. Its dimensions, in fact, are such that it extends 
but little further beneath the main base plate of the 
unit than does the bottom of the generator casing. 
In order to obtain sufficient length of path for the 
steam through the tube banks in so very shallow a 
condenser, a tube plate arrangement similar to that 
shown in Fig. 44 is adopted. There are four banks 
of tubes set crosswise to the centre line of the main 
turbine, and the exhaust steam on leaving the turbine 
passes in a downward direction through the first three. 
After passing the tubes in these banks the steam 
is drawn back through the remaining bank towards 
the air suction branch arranged on the top of the 
condenser near the steam end of the turbine. Con- 
densate is withdrawn from a point about midway 
across the condenser. The cooling water makes four 
passes through the tubes, so that conveniently 
the inlet and outlet pipes are both on the same side. 
The main shell of the condenser is a built-up welded 
structure, the details of the design of which can be 
followed from the engraving, Fig. 44. But, as is usually 
the case in condenser work, the water-boxes and doors 
are made of cast iron, which resists the corrosive 
action of the circulating water. Brass tubes are 
supported in Muntz metal tube plates, and secured 
by ferrules and asbestos packing at both ends. The 
condenser does not form part of the base plate of the 
turbine, but is carried by springs from below. This 
arrangement is considered desirable because in service 
changes of temperature will cause the condenser to 
expand and contract, and if the turbine was mounted 
upon it directly there might be undesirable move- 
ment leading to unnecessary stresses. By the courtesy 
of the firm we are able to print in Table XITI a number 
of test results. 


A case in which a compact set has been devised 
without placing the condenser under the turbine is 
that of the ‘“ Uniflow”’ arrangement adopted by 
Parsons. In a “ Uniflow” set, a cylindrical con- 
denser is placed alongside and paralle] to the turbine. 
It has a length about equal to the combined length 
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Pounds | Absolute Temperature of | Temperature | Steam pressure Vacuum 
Time. steam } back | condensing water. of | at ejectors. | on inter- 
| per hour. pressure. | a mediate 
} In, Out. | | Primary. | Secondary. | condenser. 
Inches. | | | Inches. 
9.15 a.m. 8,820 2-15 84 | 96 98 90 90 23 
10.0 a.m. 9,900 | 1-08 66 78 82 | » | 9 23 
10.45 a.m. 10,500 | 1-45 75 | 88 | 92 | - | ” 22-7 
11.45am. | 11,000 | 1-9 82 | 96 97 = *« 22-7 
1.15pm. | 12,820 | 1-95 | 81 | 97 103 F %9 | 22-2 
5,100 | 0-6 | 51 | 58 _ | 85 95 24-3 
| | 


3.30 p.m. 


such as those which up to this point have been 
described, is but slightly influenced by external con- 
siderations. Sometimes, indeed, where a basement is 
shallow, or the space for the removal of tubes is 
limited, it may be necessary to adjust the height or 


of the turbine, and gears, and the space left vacant 
beside the generator is of sufficient length to allow 
for withdrawal of the tubes. Alternative means of 
driving the auxiliaries are available with this arrange- 
ment. If, instead of utilising independent motors, it 
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of the condensate, of which the temperature is main-| through a flexible coupling from the main turbine. 
tained as high as possible. It will be observed that |The air ejector is placed alongside the exhaust end 
an open pitching of the tubes with which the steam | of the turbine and is mounted on the base plate close 
first comes in contact has been adopted. A well is!to the main steam valve chest. The arrangement 


is decided to drive them from the main unit, the 
impellers of the circulating pump and extraction 
pump are both mounted on the same shaft, which is 
driven by worm gearing from the turbine spindle 
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FiG. 44--DETAILS OF THE CONSTRUCTION OF A BELLISS AND MORCOM 


through a flexible cardan shaft. Usually in this case 
the circulating pump is bolted on to the water-box 
of the condenser, and has the extraction pump beneath 
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FiG. 45—END VIEW OF PARSONS “ UNIFLOW’’ SET 
it in the manner clearly shown in Fig. 45. A two- 
stage steam jet ejector withdraws the air. The tube 
plate of a condenser for a “ Uniflow’”’ set is shown 







Air Pump 
Suction 






,, 
St 


~ 








4 





4, 
0 


xX) 
\) 
OX) 
OX) 







‘\ 
‘\ 
Ys 
‘\ 







9, 
‘) x 
AY 
.) 


+ 
0 







) 
‘ 
XS 
\ 
yy 








WX 
‘ 
¢ 
‘ 
* 
XY 
* 


~ 
% 

+, 
4, 
XY 







ere 






. 
oe 

x) 
es 
‘ 


O 
OO 
YY 


3 








\ 
x 
XX 
‘ 






+e, 










4 
KX 






x 
‘ 
% 
XS 
XY 


° 
aie 
4 
KX) 

Mie 
XK) 
sore 

XXX) 


.) 
0,8 

nn 
YOY 




















YY 
08, 
x 








x) 
O 1°, 
O 
XX 


885 
SAORY) 
Wate 
KY 
WY) 
a 
WN 
Ne 
WY 
aX) 
nits 






, 


x 
. 
Ay 


0 


SY 





Q sg) 

¢.',' 

en 
, 









9, 
x 
¢, 


¢, 
S$, 


O 
x 
O 






x) 










>) 
x) 
3 
¥ 
a 





di 


adh 





mS 





@ 


Extraction Pump Suction 


“The Enaineea”’ 


Fic. 46—TUBE PLATE OF CONDENSER FOR 
**UNIFLOW’’ SET 


by the drawing, Fig. 46. The steam enters at one 
side and the air is withdrawn from the other side. 
Uncondensed steam gains easy access to the surface 


provided in the bottom of the condenser to serve the 
purpose of a surge or balance tank for the feed-water 
system. The shell of the condenser is mounted on 
steel ball rollers, which allow accurate alignment to 
be preserved and all stresses avoided even under 
severe temperature changes. 

The firm of W. H. Allen, Sons and Co., Ltd., finds 
that conditions vary so greatly as between one job 
and another that no standard arrangement for com- 
pact sets can be adopted. Although usually rect- 
angular in shape, the condenser may be shallow, long 








FIG. 47—ALLEN 225-KW TURBINE AND CONDENSER 


of support for the set lies approximately on the 
junction between the turbine exhaust and the con- 
denser inlet. In this way expansion troubles are 
overcome, for, as the condenser hangs below the base 
plate, it expands downwards when heated and the 
alignment of the turbine is consequently not affected. 
The circulating water pump and the extraction pump 
are carried by brackets cast on the water-box door 








“Sus -BASE’’ 


CONDENSER 


brings all the main control valves of the set con- 
veniently close together. Compact sets of this type 
are made for powers up to about 2000 kW. 

The arrangement of the condenser in a plant 
designed by the Metropolitan Vickers Electrical Com- 
pany, Ltd., is indicated in the drawing, Fig. 48. The 
condenser actually is formed as an integral part of 
the lower half of the turbine casing, but it does not, 
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of the condenser and driven by vertical shafting 





SET “Tue Encineer”’ & 
and wide, or deep and narrow. A typical small FiG. 48—ARRANGEMENT OF METROVICK “‘SUB- 
turbine set-—225 kW —is illustrated in Fig. 47. It BASE’? CONDENSER 

. will be observed that although the condenser is cast 
eet in one with the base plate of the turbine, the point | however, form any part of the turbine base. The 


turbine and condenser assembly is supported at one 
end by the gear-box, which is specially designed for 
the purpose and at the other by vertical flexible 
supports of girder section engaging with brackets 
formed on the side of the condenser. In this manner 
the turbine and condenser are allowed to expand or 
contract without restraint under the influence of 
changes of temperature. The tube plate arrangement 
for this class of condenser is of the downflow type, 
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and calls for no special mention. A number of tubes 
surrounding the air outlet pipe are shielded from the 
main nest by a baffle to form an air cooler. Compact 
generating sets of this type are made in capacities 
up to about 5000 kW. In the larger sizes the lower 
part of the condenser shell is separate from that above, 
which forms an integral part of the turbine casing, 
and it may be constructed of welded steel plate instead 





of cast iron. Compared with an ondinary condenser, 
the ratio of water quantity to steam condensed is 
somewhat high, and the water velocity through the 
tubes is also high. The rate of heat transmission 
obtained is, however, at least equal to that of large 
condensers, to judge from test results on a number 
of different plants. 
(To be continued.) 








The Statistical Study of Road Accidents. 


No. 
By DUDLEY W. 


Ly. 
WALTON, FSS. 


(Concluded from page 391, October 19th.) 


THE PRoposED DrivinG TEsts. 


MVHE Minister of Transport, under and by virtue of 
the powers conferred upon him by Section 30 of 
the Road Traftie Act of 1930, has drafted a set of new 
regulations respecting the future issue of driving 
licences and the testing of applicants. These have 
heen submitted for the consideration and comment of 
various organisations interested in road traffic. 

Before examining the bearing of these proposed 
tests upon the problem of eliminating road accidents 
it is desirable to make a distinction between the 
nature respectively of licensing and registration. 

For the combined purposes of circumscribing the 
liberty of a licensee and for imposing taxation there 
are of restrictions classified more or less 
loosely as ‘‘ licences,” ranging from the leav2 to elect 
an archbishop, taxed at £30, to an occasional licence 
to sell tobacco, which costs 4d. Some of these limita- 
tions on personal freedom are anachronistic, as, for 
instance, the obligation to take out a licence to use 
armorial bearings “on any carriage ” at a yearly tax 
of £2 2s. This hinders a motorist from painting his 
family crest on his car, but he is not prevented from 
displaying a “ mascot,” which by legal definition is 
indistinguishable from a taxable badge. Sundry 
devices on the bonnets of cars are also taxable, but 
are either never noticed or are winked at by excisemen. 

To control the poacher, and originally to differen- 
tiate the people who ride to hounds from those that 
do not, there is a tax for keeping a dog. This is not, 
strictly speaking, a licence, but merely a fee for 
registering the owner’s name and address. A con- 
victed poacher is not hindered from continuing to 
keep his dog. A Bill Sykes who tortures his dog to 
death, is still entitled to keep another dog with the 
same unexpired licence. The dog tax is a case of 
licensing without imposing an obligation. A pedlar 
can obtain a licence to peddle only when he satisfies 
the police that he is an honest man, but he is not 
tested in the technique of his trade. Licences to sell 
alcoholic liquors are hedged about severely. When he 
desires an extension of time for a dance on his pre- 
mises the hotel-keeper has to apply to the Bench and 
have the approval of the police. With this type of 
licence every proposed modification, even to adjust 
divergent hours on the opposite sides of a street, 
becomes a political issue. Whenever there is licensing 
(accompanied by taxation) which is not available for 
every citizen, those concerned, pro and anti, tend to 
organise themselves into rival parties. 

It was pointed out in the first article of this series 
(THE ENGINEER, October 5th, page 340) that there 
are regulations affecting motorists which do not apply 
to other users of the road. Hackney carriages and 
stage coaches plying for hire are under supervision, 
but no permission is needed for driving a horse. The 
old-time cab drivers of London had to satisfy the 
police that they knew their way about, but they did 
not have to prove that they knew how to control a 
horse. Yet the horse-drawn vehicle is relatively 
dangerous. In 1932, in Great Britain, there were 
3018 road accidents in which horse-drawn vehicles 
were involved, and in 1933 the number was 3093. In 
addition, there were in those years respectively 
37,687 and 44,810 reported cases of pedal cycles 
being involved in accidents. In 1933 animals and 
pedal cycles accounted for 25 per cent. of all road 
accidents, but there are no proposals, by virtue of 
powers conferred, &c., to test or tax those concerned 
with horse or cycle traffic. This may be because 
they, together with all road users, are subject to 
common law, custom, and local ordinances. It is the 
moterist who has to submit to super control and 
super taxation. 

The licence to drive a mechanically propelled 
vehicle has hitherto been granted to all applicants 
over sixteen years of age who make a declaration that 
they are free from certain physical disabilities. In 
the event of an untrue declaration or unlawful 
behaviour the licence can be suspended or cancelled. 
Thus in the first instance the licence is a mere regis- 
tration and becomes @ licence only with respect to 
its possible endorsement. The privilege is conditioned 
by the obligations involved, as in the case of a 
marriage licence, and granted on filing asolemn declara- 
tion. The draft regulations, providing for the applica- 
tion of driving tests to all applicants, have been 


scores 





framed for the ostensible purpose of reducing the 
number of road accidents. The plan is that, in future, 
only competent persons shall be allowed to drive a 
mechanically propelled vehicle ; but anyone may 
drive a horse, or ride a bicycle. The tests can at the 
best affect only 75 per cent. of the road risk, not at 
once, but after the necessary interval of years when 
every driver will have been tested. Some existing 
licensed motorists, like Charles IT, will be ‘an 
unconscionable time a’dying.”’ 

There is to be a temporary registration. Until an 
applicant is registered provisionally he cannot learn 
to drive. Until he has been certified to drive he 
cannot be at the wheel of a car without an instructor 
by his side, and until he is fully licensed all other road 
users will give him a wide berth by reason of a special 
mark on the car. The qualifications of the instructor 
are not precisely defined ; presumably one learner 
can sit by the side of another for the purpose of com- 
plying with the law, and the instructor himself need 
not be licensed, inasmuch as he will not be the actual 
driver in charge of the car if the learner gets into 
trouble. 

The candidate will have to prove that he knows 
something, to wit, the contents of the Highway Code, 
and he has to prove his ability to do certain specified 
acts. Now the Highway Code is not a very satis- 
factory document, and is actually under revision. It 
has been drawn up by civil servants for Civil Service 
convenience—not even by lawyers for lawyers. If 
the Code is to be regarded as a legal document it will, 
in the case of dispute, unsettle more than it settles. 
It has been hitherto merely a booklet of advice to 
drivers, but in future it will be a document full of 
forensic pitfalls. It tells a driver only what the 
Ministry thinks he ought to know. It does not really 
advise the motorist in his own interest, in the manner 
given in a couple of pages in the Automobile Associa- 
tion Handbook. 

Under the new draft regulations the things which 
the driver under test has to do are both simple and 
complex. He must have the ability, unaided, 


(1) To start the vehicle ; 

(2) To drive straight ahead or at an angle ; 

(3) To overtake, meet, or cross the path of other 
vehicles ; 

(4) To stop, in an emergency, or normally ; 

(5) To drive the vehicle backwards, and whilst 
doing so to enter a limited opening ; 

(6) To cause the vehicle to face in the opposite 
direction ; 

(7) To give appropriate signals at appropriate 
times ; 

(8) To act promptly on all signals given by traffic 
signs, traffic controllers, and by other road users. 


Turning to any possible justification for these 
drafted driving tests, there is in the first place no 
statistical evidence why the beginner should be singled 
out for differential treatment. In the Ministry of 
Transport’s Report on Road Accidents in 1933, of 
3297 accidents attributed to the action or inaction 
of drivers, only 166 were attributed to inexperience, 
with an addition of 31 cases of drivers unfamiliar 
with a particular type of vehicle. These figures show 
that 94 per cent. of road accidents resulting in death 
are attributable to experienced drivers. We know 
from other figures that 85 per cent. of them were 
over twenty-one years of age and 65 per cent. of them 
over twenty-six. Women drivers, on the average, 
are younger than men, but they are responsible for 
only 3} per cent. of all road deaths. 

According to the figures collected by the National 
“‘ Safety First ” Association, 78 per cent. of accidents 
resulting in death happened in cases of proceeding 
straight ahead, so that the test of the mere ability to 
drive straight ahead can have little bearing on the 
accident ratio. This 78 per cent. of the accidents 
might have been prevented if the driver had not been 
proceeding straight ahead. 

Four of the proposed tests are concerned with 
steering the vehicle. With regard to the ability to 
turn, right or left, the “‘ safety first ’’ figures show that 
cases of swerving and of turning account for only 
8 per cent. of all accidents. So here again the pro- 
posed tests have very little statistical justification ; 
92 per cent. of all drivers involved in accidents steer 
sufficiently well to avoid killing anyone, The 


Ministry of Transport figures attribute only 7 per cent. 
of deaths to cases of overtaking. 

With regard to signalling errors of all kinds, the 
proportion of accidents due to these in 1933 was just 
6} per cent. If cases of alleged “failure to give 
audible warning ”’ are eliminated the figure drops to 
34 per cent. It is clear, therefore, that 93 per cent. 
of the class of drivers involved in accidents can give 
appropriate signals and act promptly upon them, in 
accordance with the test conditions Nos. 7 and 8. 
The proportion of all licensed drivers who can signal 
properly is, of course, greater than 93 per cent. 

Seven out of the eight proposed tests have little or 
no bearing on accidents. In practice, the beginner 
who finds that he will never be able to drive a car 
safely retires from the attempt and eliminates him. 
self without an official test. Otherwise in the semi- 
privacy of a quiet suburban road the first seven 
requirements are mastered in a few hours. Yet if a 
provisionally licensed driver fails to pass the test he 
cannot be tested again until after two months, during 
which period he must still have an instructor by his 
side and drive in a marked car. An applicant can be 
tested for driving “a motor vehicle of any class or 
description.”” There are tests for (a4) motor cars and 
motor cycles only, (b) for motor cycles only, (ce) for 
invalid carriages only, and (d) for vehicles of special 
type for use by a person with some physical dis- 
ability. The licensee will only be allowed to drive the 
type of vehicle for which he has passed a test and he 
must provide his own vehicle or vehicles. There 
appear to be no provisions for testing drivers of 
commercial vehicles, as such. 

With regard to the standard of physical fitness, 
refusal of a licence to an epileptic seems reasonable, 
but there are no statistics to show that in the past 
any epileptic has been responsible for an accident. 
The Ministry’s figures give only 13 cases of physical 
defect as causes of road deaths out of 3297 drivers 
concerned. The number of drivers alleged to have 
been ill at the time of an accident was only six. One 
would infer that motorists are particularly healthy. 
Yet apparently under the draft regulations a person 
who is not physically fit according to the terms of 
the schedule cannot even claim to be tested, although 
he has a provisional licence. As stated in a previous 
article (THE ENGINEER, October 12th, page 354), 
there is no actuarial reason for refusing a driving 
licence to a person who has lost a limb or the use of 
one eye. The experience of insurance companies is 
that this class of driver is not a bad risk. 

The eighth qualification, “‘ to act promptly on all 
signals given by traffic signs, traffic controllers, and 
other road users,” cannot possibly be tested under the 
conditions laid down by the regulations. It is neces- 
sarily a test of psychological reaction times, modified 
in some degree by the mechanical equipment of the 
vehicle. ‘‘To obtain comparative measurements 
from different individuals,” says the Report on this 
matter by the National Institute of Industrial 
Psychology, ‘it is necessary for the conditions of a 
test to be kept constant,” and this obviously cannot 
be done in the test proposed by the Ministry. There 
is a far, far better way. Tests of the mental reactions 
necessary when driving have been devised by the 
Institute and have already proved of value when 
applied to sorting out from experienced drivers those 
who are prone to accident. These tests include a 
determination of the amount of vigilance, resistance 
to distraction, visual acuity and co-ordination, 
judgment of spatial relations, and of sizes, distances, 
and speeds, with some measurement of road beha- 
viour and manipulative ability, but even these 
tests, devised and conducted by exact scientific 
methods, are not put forth by the Institute as being 
infallible. Their coefficient of correlation is 0-77, a 
ratio which is not a conclusive proof of causal rela- 
tionship. How much less so will be tests conducted 
on behalf of the Ministry. One thing is clear, if a 
driver’s reaction times are abnormally slow, he will 
not be able to pass the other tests, unless the examiner 
be very generous. 

Opposition to the Ministry of Transport tests, and 
to any test at all, comes from various quarters. The 
Royal Commission on Transport was opposed to 
tests. A general objection is that a tested driver will 
presume “pon his certificate of qualification and will 
be lullec into a feeling of false security. In Court 
cases there may be a prejudice against the untested 
driver, whereas the certificated driver will, prima 
facie, be able to claim that he is competent. Testing 
and certifying drivers will bring into being a class of 
persons who can be more easily identified and con- 
trolled, and one may detect behind this attempt a 
desire for more centralised control, dear alike to 
Fascists and Communists. This will pave the way 
to either future. It will enhance the never-ending 
arrogancy of bureaucrats. It will be easy for any 
Minister to modify the tests in his favour, and very 
difficult to get them altered in favour of the driver, 
especially as under the present regime statistics are not 
available. A casual glance at the scheme which has 
been sent out by the Ministry shows some anomalies. 
The applicant has to give particulars of his previous 
convictions for the three preceding years. This con- 
dition can apply to very few applicants. Actually, in 
1933, there were only 300 cases of deaths by accident, 
out of 7821 vehicles involved, when the driver had 
been previously convicted. Thus at least 96 per cent. 





of all drivers must have clean records. 
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Questions arise as to who will conduct the tests. 
These persons must be authorised by the Ministry, 
and they will have to be men familiar with the 
peculiarities of every type of vehicle, with the 
idiosyncracies of every type of driver, and with every 
kind of road condition. Probably the best type of 
tester will be “ the poacher turned gamekeeper,” the 
person who has been convicted with a good long list 
of road offences. And human nature being what it is, 
it will be necessary to guard against dereliction of 
duty on the part of the testers. One foresees a special 
wing of the Police~College at Hendon being esta- 
blished to train these supermen. They must not only 
be engineers; they must be psychologists. There 
are some defects connected with driving ability which 
only a psycho-analyst can determine, such as a ten- 
dency towards showing off, or to that degree of 
susceptibility which causes a driver to be distracted 
by the sight of a pretty girl on the foot-path. None 
of the eight tests will detect that type of dangerous 
driver who subconsciously resists authority and is 
always trying to evade a regulation. 


CONCLUSION, 


Much more might be written about the relation- 
ships between the man and the machine. As Darwin 


said at the end of his “‘ Origin of Species,” this series 
has been “ one long argument,’’ intended, in words 
familiar to members of debating societies, to move 
“ That the time is ripe when something ought to be 
done.”’ Like *Darwin’s argument, it has been aggre- 
gative rather than synthetic, but may pave the way 
towards a synthesis. To emphasise the argument 
there has been a combination of the a priori and 
a posteriori methods—from acceptable postulates and 
from available facts. The chief purpose has been to 
show or suggest that the phenomena of road transport, 
especially as affecting the incidence of accidents, have 
not been adequately observed or measured, and no 
one can prove for certain that road accidents are to 
be assigned to any particular cause or causes. It is 
suggested that there may be some general cause 
which produces more or less constant results in 
existing accident statistics, and other special and 
variable causes which can be isolated by suitable 
methods of statistical investigation. It is not claimed 
that any of the suggestions or methods are finally 
valid or workable ; merely that they, with others that 
may come to light, are worthy of scientific statistical 
investigation, and of interest and value to those 
engineers who are concerned with roads or 





vehicles. 








The Motor Show at Olympia. 
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(Continued from page 393, October 19th.) 


MARINE ENGINES AND Moror Boats. 


( VER forty firms exhibited in the motor boat and 

marine oil engine section of the Motor Show, thus 
showing a marked increase in number over previous 
years. The hope may be expressed that succeeding 
years will see sufficient support given to this section 
of the Motor Show to warrant, in time, a separate 
and complete section in the Grand Hall Annexe, 
other space being found for the caravan and trailer 
sections, and the chassis demonstration units, which 
this year shared the Annexe with the marine motor 
exhibits. 

This year’s Exhibition was noteworthy on account 
of several new designs for both large and small units 
and the greater number of complete motor boats and 
cruisers. In what follows we propose to mention only 
a few of the notable and more novel exhibits. 

TANGYES, Lrp. 

On the stand of Tangyes, Ltd., of Cornwall Works, 
Birmingham, there were displayed three examples 
of a new range of marine oil engines. The general 
design of these new units, which embraces a range 
of single yp to six-cylinder engines, from 10 to 
72 B.H.P., is clearly shown in the accompanying 
drawing, Fig. 11. The cylinders have a bore of 44in., 
with a stroke of 5}in., and the cylinder output is 
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10 B.H.P. at 1000 r.p.m., and 12 B.H.P. at 1200. 
The models shown on the stand included the two, 
three, and five-cylinder units, the largest engine 
being complete with a 2:1 reduction gear, clutch 
and reverse gear, and propeller. We may draw 
attention to the deep vee-pattern bed-plate, 
which is extended to carry the fly-wheel and 
clutch casing. The cylinder block is of substantial 
dimensions, and to it are bolted the cylinder heads 
in which the direct-acting valves are accommodated. 
The ante-chamber is of the latest Ricardo pattern, 











and has been designed to give efficient combustion 
over a wide range of engine speeds. While the 
running parts follow the firm’s standardised design, 
other parts, we noted, include a Bosch fuel pump, and 
a Parsons type reverse gear and clutch with reduction 
gear. A new feature is the provision of a water- 
cooled silencer, which is placed directly over the 
fly-wheel casing. These engines may be employed 
either for main propulsion and auxiliary lighting 
services, or for general pewer equipment. 


Vicror Or ENGines (COVENTRY), Lip. 

We have in previous years described the petrol 
engines and outboard motors manufactured by 
Victor Oil Engines (Coventry), Ltd., of Cox-street, 
Coventry. The outstanding exhibit by this firm 
was a new “‘ Cub ” opposed-piston, heavy-oil engine, 
shown in Fig. 12, which has a designed output of 
7 to 16 B.H.P. at speeds of 1000 to 2700 r.p.m. 
The two opposed pistons are water-cooled and 
operate on the four-stroke cycle. They have a bore of 
80 mm., and a stroke of 100 mm. The engine 
casings are of ‘‘ Alpax ” sea-water-resisting aluminium 
alloy, with removable cast iron liners. A_ built- 
up crank shaft of high-grade alloy steels is 
employed with heavy-duty roller bearings and big- 
ends and bronze small-ends. The cam shaft and 
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250 lb. A similar engine with 85mm. cylinders, 
giving an increase of output of 10 per cent. for a 
weight of 305 lb., can also be supplied. A new works 

















Fic. 12—VicTOR CUB ENGINE 


has been designed for the construction of these heavy- 
oil motors. 


GLENIFFER ENGINES, LTD. 


The largest marine oil engine, and one of the most 
interesting units, shown at Olympia, was that designed 
and built by Gleniffer Engines, Ltd., of Anniesland, 
Glasgow, W.3. It is illustrated by Figs. 13 and 17. 
The cylinders are twelve in number, arranged 
in two banks of six, inclined at 60 deg. They have a 
bore of 6in. and a stroke of 7in., and at 900 r.p.m. the 
engine has a designed output of 240 B.H.P. The new 
design is the direct outcome of the builders’ standard 
series 20 B.H.P. per cylinder D.C. vertical engines, 
and it enables a large number of the same component 
parts, such as liners, pistons, cylinder heads, valves, 
&c., to be used. By the adoption of a vee form it has 
been possible to reduce greatly the overall length of 
the new engine, while maintaining a high power- 
weight ratio. The length of the 240 B.H.P. engine is 
only 7ft. 9in., with an overall width of 4ft.—only a 
few inches longer than the six-cylinder 120 B.H.P. 
unit of half the power. Even with a 2-5: 1 reducing 
gear the length is only 10ft. 7in., which is reduced to 
9ft. 64in. in the engine with reverse gear only. The 
standard engine weight is 35 lb. per B.H.P. complete, 
or 26 lb. per engine alone, and by extending the use of 













aluminium alloy metal for the sump and inspection 
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FIG. 11—MARINE OIL ENGINE—TANGYES 


fuel pump drive is extremely neat, and the close 
proximity of the fuel pump outlets to the fuel valves 
gives the shortest connecting pipes. Forced feed 
lubrication with an Autoklean oil filter is provided, 
and the engine can be started by hand from cold 
if use is made of the automatically controlled decom- 
pression gear. The engine was exhibited in a variety 
of forms for main and auxiliary propulsion, and for 
generator driving. The model illustrated in Fig. 12 
is @ Marine engine with clutch complete with dynamo 





and starter. The normal engine complete weighs 





doors and covers a further reduction in weight can 
be effected. 

As regards the general design of the new unit, we 
were impressed by its general solidity and the neat 
and accessible arrangement of all working parts and 
auxiliary devices such as pumps. The two-cylinder 
casings are of stiff design and an underslung crank 
shaft of the six-throw type is used, with a cast oil 
sump bolted directly to the underside of the crank 
case. The cast steel supporting feet are attached to 
the four corners of the main crank case and are so 
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designed as to give easy access to main and big end 
bearings through the removable crank case doors. 
Although standard Gleniffer air starting is used, a 
modified system has been adopted with the fly-wheel 
at the after end of the unit and the air starting motor 
forward. The drive from the motor to the gear ring on 
the fly-wheel rim is effected through a tubular pinion 
shaft which is supported and housed in the V between 
the cylinders. The single-piece cam boxes are 
arranged outside the cylinders and give easy access 
for tappet adjustments. The shafts operate in an oil 
bath and the cams~operate the inlet and exhaust 
through pull and push motions. The exhaust valves 
are directly operated, while the inlet valves are 
carried in cages, which enables both valves to be easily 
dismantled and re-erected without having to disturb 
the exhaust manifolds, cylinder heads, or circulating 
water piping. Lubrication is effected by a sub- 
merged oil pump giving pressure feed to the main 
bearings and running parts with by-pass feeds to 
the cam boxes and other drives, such as timing 
gears. These gears are operated by sprockets and 
duplex roller chains fitted with the makers’ patented 
tensioning device. Asshown in Fig.'17, the fuel pumps, 




















Fic. 17—-240 B.H.P. ENGINE-—-GLENIFFER 


which are in three groups, are arranged in the vee 
space between the two banks of cylinders. A system 
of thermostatically concealed cooling is used, the 
circulating water being supplied by two water pumps 
of the double-acting pattern. When desired, centri- 
fugal pumps can also be supplied. The reverse and 
reduction gears are of the standard Gleniffer type and 
are built as an integral unit of the engine. Two of 
these engines are being installed in the motor yacht 
‘** Wilna,”’ which is being built to the designs of Mr. 
Norman Hart by Cochrane and Sons, of Selby. 


BEARDMORE D1EsELs, Ltp. 


A new unit shown on the stand of Beardmore 
Diesels, Ltd., of 36, Victoria-street, London, 8.W.1, 
and Dalmuir, Glasgow—see Fig. 14 opposite—was 
a 58 to 85 B.H.P., six-cylinder marine engine with 
a speed of 1000 to 1600 r.p.m. The cylinder is 4}in. 
hore with a stroke of 6in. The engine, which has a 
particularly neat and clean appearance, weighs com- 
plete with reverse gear and clutch, oil cooler, and 
hand-starting gear, 2115 lb., or less than 25 lb. per 
3.H.P. at the higher speed above named. Special 
features include the Beardmore patented system of 
fuel injection with automatic governor and combustion 
control. The reverse gear and clutch is of the 
“Green” standard pattern. At a cruising power 
of 64 B.H.P., corresponding to a speed of 1300 r.p.m., 
the consumption is 39 lb. of residual fuel oil per hour, 
the full-power fuel consumption being about 0-43 Ib. 
per B.H.P.-hour. To meet the requirements of yacht 
and motor boat owners, the firm has a small waste- 
heat boiler, which, when working from the exhaust 
gases of the engine described, will give water at a 
temperature of 180 deg. Fah., and will deal with 
20,000 to 30,000 B.Th.U. per hour. A small kerosene 
oil burner serves for standby purposes. 


” 


Ruston AND HornssBy, Lrp. 


The exhibits shown by Ruston and Hornsby, 
Ltd., of Lincoln and London, comprised two marine 
oil engines designed for yachts, fishing vessels and 
similar craft. Fig. 15 opposite shows the larger of 
the two units, which has a rated output of 64 to 
70 B.H.P. at 900 and 1000 r.p.m. It is the firm’s 
4 V QM type, and is complete with a reverse gear 
and a 2 to 1 reduction gear. A range of two to six- 
cylinder engines of the same type are available. 
The “‘ Ruston ” patented system of fuel injection is 
employed. 

The water-circulating and bilge pumps are of the 





plunger pattern, are horizontally opposed and 
mounted at the forward end of the engine. They 
are of bronze, and are driven at reduced speed from 
the engine crank shaft. The engine is totally enclosed, 
automatically lubricated, and all motion parts are 
readily accessible. An important new feature 
is a high-speed vertical governor designed to give 
particularly steady running at slow speeds. The 
fuel pump advance and retard gear is connected to 
the governor and operates automatically with any 
engine speed variation. Another new attachment 
is a water injection silencer, which cools the exhaust 
sufficiently to permit a non-corrosive, flexible 
exhaust pipe to be used. The whole of the water 
from the circulating system is discharged into 
the silencer, thereby simplifying the circulating 
water discharge piping. 

The other engine was a 36 B.H.P., four-cylinder 
J RM unit, fitted with reverse, reduction gears, 
and an electric starter of the automobile type. In 
this design the starter is conveniently mounted upon 
the engine, and the current from the starter 
battery can be employed for ship lighting. 
THe NATIONAL GAs AND O1L ENGINE Company, Lrp. 

An outstanding exhibit on the stand of the National 
Gas and Oil Engine Company, Ltd., of Ashton- 
under-Lyne, and 117, Queen Victoria-street, London, 
was the four-cylinder, 80 B.H.P., 800-r.p.m. engine, 
with a bore of 5fin. and a stroke of 8}in., which 
we illustrate in Fig. 16. This engine is one of 
a new series which includes a range of three to 
six-cylinder units, giving outputs from 60 to 
120 B.H.P., specially designed for herring fishing 
and drifter work. They are built to withstand 
rough usage at sea. The running parts and 
valve gear follow closely the standard National 
designs, which we have previously described. Atten- 
tion may, however, be drawn to the neat arrangement 
of the governor and the auxiliary pumps at the for- 
ward end of the unit, and the provision which is 
made on the main crank case and the cylinder heads 
for inspecting the reciprocating parts and the 
valves. The engine is started by a small National 
oil engine, which works a Bendix gear through fast 
and loose belt pulleys. This system has, we are 
given to understand, worked remarkably well under 
practical sea conditions. Provision is also made for 
driving a capstan or winch from the forward end of 
the engine, while a pulley for dynamo driving can 
also be fitted. The bed-plate of the engine is extended 
to carry the National self-contained oil-operated 
reverse and reduction gear, which incorporates 
heavy spur gears and a flexible coupling, giving a 
smooth drive. The normal arrangement is a 2:1 
reduction gear, giving a convenient propeller speed 
of about 400 r.p.m. The engine fuel consumption 
under full-load conditions is about 0-43 lb. per 
B.H.P.-hour, and a wide range of standard Diesel 
and gas oils can be economically utilised. 

(To be continued.) 








On Progress.* 
By JOHN T. BATEY. 


Firty years ago this Institution was founded for the 
purpose of “‘ advancing the sciences of engineering and 
shipbuilding.” Its object was supported with the greatest 
enthusiasm ; as my predecessor said here a year ago, it 
was from the first a success. Now we hear from various 
people—not by any means of the same political opinions— 
that such technical progress is productive of unemploy- 
ment and poverty. The North-East Coast Institution 
is a society existing for the public good, and it is its duty 
to take stock of its position and to see whether, in the 
present situation, its activities are still of a kind that 
are useful to society. If this address had been a paper, 
I think I would have been tempted to entitle it ‘‘ On 
Progress,’’ because, to contemplate the Institution in its 
origin, aims, and activities, is to look upon a machine 
that was formed of, by, and for progress; out of the 
development of engineering and shipbuilding on the 
North-East Coast ; by those who were the leaders in the 
technical advances of their day; for the advancement 
of the sciences of engineering and shipbuilding. 

Progress, as one of the guiding principles of social life, 
did not reach conspicuous acceptance until the nine- 
teenth century. Then, with the rapid advances in the 
application of science, chiefly in the form of engineering, 
which characterised that period, progress the 
accepted object of life, and the criterion by which all 
activity (from Socialism to war) was justified or con- 
demned. This faith in progress entered the twentieth 
century like an ever-swelling flood, swollen in this case 
by the influx of scientific discoveries and engineering 
triumphs. We cannot ignore the fact, however, that 
present times have brought into the minds of some of 
our leading thinkers, doubts upon the ultimate validity 
of the progress doctrine. One product of our scientific 
age, in fact, is a smal] crop of pessimistic seers who foresee 
a general collapse and descent to primitive conditions as 
the not very far distant outcome of the present trend of 
progress. From their point of view, the machine, from 
being their humble servant, has become the enemy of man. 

The truly tremendous advance in economical production 
has created a modern problem of machinery in relation 
to manxind. For the past hundred years or so, increased 
production resulting from the introduction of machinery 
has always been counterbalanced with comparatively 
little delay by increased consumption. In recent times, 





* From the Presidential Address, North-East Coast Institu- 
tion of Engineers and Shipbuilders, Newcastle-on-Tyne, October 
19th. 





however, technical. progress has obtained a lead which 
finds no practical comparison in the economic history 
of the nineteenth century ; it has become the most out- 
standing phenomenon of these phenomenal times in which 
we live. To us engineers and shipbuilders, and particularly 
as members of this Institution to which the advance in 
machinery owes so much, the aforementioned conditions 
present a problem that is very much our concern. Are 
we to go on with the advancement of the sciences of engi- 
neering and shipbuilding, or are we to make the obstruc- 
tion of technical progress our task, or are we just to fade 
out of the picture ? Gentlemen, these are very serious 
questions for you and for me, as individuals, and for the 
Institution as a body. So with your permission I propose 
to deal briefly with them. 

Study of our recent times leads to the indisputable 
conclusion that science has presented mankind with a 
vastly increased command over Nature, and that mankind 
has not yet learned how to use this power either properly 
or completely. Technical progress is like a fine machine, 
it has to be properly used or it may be dangerous. 
Mechanical science has outstripped progress in the science 
of living, and it is evident that in this field there will 
be many and startling developments before the Institution 
is a century old. I base my opinion on the fact that 
the problem is already staring us in the face, and already 
thoughtful people are suggesting remedies. None of 
these is more than sketchy at present, and the only 
suggested remedy with which the Institution is concerned 
is that which it is alleged would cure the trouble by 
attempting to suspend scientific progress. Such a sugges- 
tion takes our thoughts back to the Dark Ages, and is 
merely an expression of fear due to lack of knowledge. 

Is the suspension of scientific progress conceivable ? 
To be effective it would have to be universal. Could 
anyone visualise a world-wide agreement to make no 
further advance in, say, engineering ? Would even the 
closing of the North-East Coast Institution and all such 
societies, the dissolution of public research establishments, 
and the discontinuance of research by industrial companies 
bring about the desired stagnation ? There would still 
be individuals to cope with. An engineer is an engineer 
in spite of himself, and there would always be mechanical 
progress, at least, until his race was exterminated. The 
advance of science is so inevitable that for all practical 
purposes we may regard it as one of the laws of life. Our 
Institution’s purpose—‘ The advancement of the sciences 
of engineering and shipbuilding ’—is a definite function 
of the organised form of society ruling to-day. The 
Institution’s work must go on. The responsibility for 
the misuse or oversight of technical progress must be 
accepted by Finance, Commerce, and the State, inter- 
nationally. Let us hope as individuals that a more 
enlightened public opinion throughout the world will 
lead to the development of conditions in which the 
potential power of engineering to increase the amenities 
of life will be realised. 

I feel that if it were possible for those far-seeing men 
who founded this Institution to come amongst us to-day, 
they would consider that the great heritage which they 
left us had been fully preserved; the ideas which they 
formulated and the suggestions for development along 
certain definite lines had been followed; the objects 
for which they strove had, in a large measure, been 
achieved ; in short, that progress had been made and was 
being pursued. 

The times in which we live are not easy, but rather 
are they times demanding the utmost effort and broad 
vision. It is for us to see that our Institution lives up 
to its fine traditions in order that it may continue to 
be in the forefront of scientific and technical thought, 
not only in this our district, but in the whole world. 








THE ENGINEERS’ GERMAN CIRCLE. 


THE second (1934) meeting of the Engineers’ German 
Circle, which took place on Monday, October 22nd, was 
distinguished by a return visit of Professor Dr. Conrad 
Matchoss, Director of the Verein Deutscher Ingenieure, 
Berlin, with whom was Herr zur. Nedden, the Vice- 
President of the German Circle of English-speaking Engi- 
neers in Berlin. Herr zur. Nedden brought greetings from 
the Berlin Circle, and requested any engineer visiting 
Berlin to communicate with Mr. Spratt, at the Science 
Museum, or Herr Parey, at V.D.I. House, Berlin, with a 
view to arranging a lecture or short talk. The Berlin 
Circle extended, he said, to the English Circle a warm 
invitation to visit Germany on the earliest occasion, when 
arrangements would be made to see works and objects of 
technical and social interest. 

Dr. Matchoss was thoroughly at home in his subject 
of ‘‘ The History of Technical Science as shown in German 
Museums.” He described the origin of the museum idea 
and its beginnings in the collection of arms ‘and antiques 
made in early times, but showed that the present idea 
was to make instructive and historical collections which 
were available to the whole people. This idea, he said, 
was illustrated admirably by the work of the London 
Science Museum and its German counterpart the Museum 
of Folklore in Munich. He paid a warm tribute to the 
untiring spirit and engineering ability of the late Dr. 
Oscar von Miller, who had created the German Museum. 
Dr. Matchoss also referred to later developments, such as 
museums of local history, works and industrial museums, 
and engines and locomotives which had been preserved in 
appropriate open places. The lecture was well illustrated 
by lantern slides. After the meeting, a supper was held 
at the D’Abernon Club, Carlton-gardens, and during the 
evening Dr. Matchoss gave a racy account of his trip 
to South America in the airship “‘ Graf Zeppelin.” The 
twenty-third Circle meeting will long be remembered as 
one of the most successful in the short history of the Circle. 











A REPORT on Service Characteristics of the Light Metals 
and their Alloys, issued by the American Society for Test- 
ing Materials, has been prepared to present in convenient 
and concise form essential technical data and information 
concerning aluminium, magnesium, and their more 
important alloys. 
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The Galloway Water Power Scheme. 


No. 


If. 


(Concluded from page 383, October 19th.) 


DESCRIPTION of the works carried out under 
‘A. the first stage of the Galloway power scheme falls 
naturally under two headings. The works at Tong- 
land, together with the barrage at the outlet of the 
river from Loch Ken, described in the article appear- 
ing in last week’s issue, form a power development 
almost complete in itself, but somewhat lacking in 
storage capacity, the deficiency beimg made good 
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with the addition of large storage capacity which 
also contributes to the regulation of the Tongland 
works. 

By examination of the map reproduced in Fig. 5 
(ante), in conjunction with the plan, Fig. 22, the 
general arrangement of the Glenlee works will be 
made clear. By the construction of a dam at Clatter- 
ingshaws, across the headwaters of the river Dee, a 
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FiG. 22—PLAN AND PROFILE OF GLENLEE TUNNEL 


later by the construction of additional reservoirs in 
the upper part of the scheme. In the present article 
there remains to be described another group of works, 
which, in itself, forms a complete power development, 
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great reservoir with a surface area of about LOOO 


acres and a utilisable storage capacity of 7900 million 
gallons has been created, with a top water level 
585ft. above O.D. The water from this reservoir is 








taken through a tunnel driven through the hillside 
in an easterly direction towards the valley of the 
Water of Ken, and is delivered into the turbines of 
the Glenlee power station through a steel pipe line, 
escaping thence along a tail race to the river, and 
flowing eventually into Loch Ken for the supply of 
Tongland. Thus the reservoir at Clatteringshaws 
provides storage capacity for Tongland, and makes 
the first stage works of the Galloway scheme a com- 
plete development able to operate alone. 


CLATTERINGSHAWS DAM AND RESERVOIR. 


The Clatteringshaws dam, the construction of 
which created the great reservoir mentioned above, 
is perhaps the major work of those included in the 
Galloway power scheme. It is a gravity structure 
built of mass concrete, 1500ft. long and about 75ft. 
high above original ground level at the deepest point. 











FIG. 27—CONCRETING GANTRY 


For wsthetic reasons, the dam has been built 
slightly curved in plan instead of straight. Details 
of its design are given in the line engraving, Fig. 28. 
A footway runs along its top carried on the down- 
stream side by an arcade of arches, the monotony of 
which is broken at intervals by slightly projecting 
“walls ’’ of concrete. Over the central 400ft. of the 
dam the space beneath the arches is void, and the 
concrete is shaped to the form of a spillway. At 
each side of the spillway section a projecting rib of 
concrete is carried down from the top to the base 
of the dam with a buttress-like effect, which serves 
the double purpose of being architecturally satisfy- 
ing and of confining the spillwater within certain 























FIG. 23—-PULLAUGH BURN’ INTAKE 
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FIG. 24—INTAKE GATES AND VALVE TOWER OF GLENLEE TUNNEL 











FiG. 25—CRAIGSHINNIE No, 1 DAM AND 
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FIG. 26—CONSTRUCTION OF GLENLEE 
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bounds. At the centre of the dam there has been built 
across the footway a small valve house, from which 
access to ® hand-operated 5ft. diameter disperser 
needle valve situated beneath a reinforced concrete 
shelter at the downstream base of the dam is obtained 
by means of a flight of steps leading down the face 
of thedam. The operating gear of the valve is located 
on the roof of the concrete shelter. Water from the 
reservoir reaches the valve through a 6ft. diameter 
steel pipe embedded in the concrete, having a cast 
iron bellmouth at the upstream end, which can be 
closed when necessary by an emergency free roller 
guard gate operated from the valve house above. 
Besides the main disperser valve there is a smaller 
subsidiary valve connected to the body of the main 
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dam the waters of the Pullaugh Burn, of which the 
natural course meets that of the Dee below the main 
dam, have been diverted by the intake weir illus- 
trated in Fig. 23, which also shows the spillway and 
screens. These intake works pass the water into a 
4ft. 6in. diameter reinforced concrete pressure pipe 
below the ground. This pressure pipe, after crossing 
the public road, discharges into a small open aque- 
duct which conveys the water past the western end 
of the dam and pours it into the reservoir. 


GLENLEE TUNNEL AND INTAKE. 


The tunnel intake works on the Clatteringshaws 
reservoir are situated on that side of the new loch 
nearest to the Glenlee power station at a point some 


























ELEVATION OF NEEDLE 
VALVE AND GATE HOUSE. 


FIG. 28—ELEVATION AND SECTION OF CLATTERINGSHAWS DAM 


valve for the occasional supply of compensation water 
to the river downstream. 

The site of the dam high up in the hills is reached by 
roads which in two cases crossed the site of the works. 
The main road from New Galloway to Newton Stewart 
passed across the site of the dam, and had to be 
diverted for about three-quarters of a mile above top 
water level, and now passes round the eastern end 
of the dam. It originally crossed the river just down- 
stream of the dam on a structure known as the High 
Bridge of Dee, but on examination this bridge was 
found to be in a precarious state, and for safety it was 
necessary to build a new ferro-concrete bridge across 
the river. A subsidiary road on the west side of the 
river Dee had also to be diverted for a length of about 
24 miles, and raised above top water level. 

The dam itself was built by the use of heavy steam 














FIG. 29—COMPLETED TUNNEL LINING 


jib cranes up to 15 tons capacity, running on rails 
behind the dam, and supplied with concrete from 
a main crushing and mixing plant situated near the 
east end. Two temporary openings, each 15ft. wide 
by 10ft. high, were left void when the base of the dam 
was under construction, and steel reinforcing bars 
were inserted in the concrete around these openings. 
The dam was first built up in sections about 50ft. 
long, with closing spaces about 6ft. wide between, 
in the manner clearly shown by the engravings 
on page 414. When the concrete of the main 
blocks had been given time to cool to an even 
temperature and contract, the closing spaces 
were filled in. Work upon the construction of the 
dam was started in the autumn of 1932, and the 
structure was substantially completed by June of 
this year, when the reservoir was already partially 
filled. 


1} miles distant from the dam. They are placed at 
the further end of a rock embankment about 100 yards 
in length leading out from the shore, and consist of 
a concrete structure to hold removable gates lifted 
and lowered from an overhead steel gantry and a 
reinforced concrete valve tower, immediately above 
the mouth of the tunnel. The lowest draw-off level 
of the reservoir is at 545ft. above O.D., and the top 
water or spillway level 585ft. above O.D., while the 
sill level of the intake works is placed 542ft. above 
O.D. From the lip there is a sharp drop down the 
shaft to the level 520ft. above O.D. of the invert of 
the tunnel. These intake works are illustrated in 
Fig. 24. 

The length of the tunnel is about 19,000ft., and 
it is 1lft. 6im. in transverse diameter. Work upon 
its driving was begun in May, 1932, and finished by 
October, 1933. It has been built with a gradient of 
1 in 350, except for the last 3600ft., which slopes 
more steeply at 1 in 100. It was excavated from the 
two ends, from a shaft at Craigshinnie, and from an 
adit driven horizontally into the Glenlee hill. Its 





and concreting then proceeded in lengths of 150ft. 
at a time. A photograph reproduced in Fig. 27 
shows this smaller gantry, while the engraving, 
Fig. 29, gives a good impression of the appearance 
of the tunnel after the concrete lining had been 
placed. Concreting was finished by June of this year. 

The waters of two small streams, the courses of 
which cross the line of the tunnel, have been diverted 
down the Craigshinnie shaft. A photograph repro- 
duced in Fig. 25 shows the dam, spillway, and screens 
which constitute the intake works for one of these 
streams. The collection of the water involved the 
construction of a short length of aqueduct. 

About 700ft. from the outlet portal a surge shaft 
has been driven down from above into the tunnel. 
It is 24ft. in diameter, and is connected with the 
tunnel by a throat 11ft. in diameter, which is carried 
down 5ft. below the invert of the tunnel to form a 
sump. With its floor about 25ft. above the tunnel 
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Fic. 31—GENERAL VIEW OF PIPE LINE 


invert there has been excavated horizontally from 
the surge shaft a chamber 105ft. long by 16ft. wide, 
with an average height of about 26ft. This chamber 
is connected with the shaft by two holes, one above 
the other, each i0ft. in diameter by 15ft. long, the 
lower of which is situated just at the top of the throat 
section of the shaft. It provides space for the 
accommodation of a large quantity of water to be 
drawn on in the case of a heavy downward surge 
which might be caused by the rapid throwing on of 
full load on the power station. Its roof is built to 
a radius of 8ft. 6in., and, together with the sides, is 
lined with concrete, the floor being unlined. For 
the protection of the turbines in the power station 
from any material that might be carried out from 
the surge chamber, the throat portion of the shaft 
is provided at its upper end with a lip 3ft. 3in. in 





profile is shown in the engraving, Fig. 22, and it lies in 
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general on a line running from south-west to north- 
east. At the Craigshinnie shaft, however, it takes a 
slight bend towards the north, and subsequently, 
before reaching the adit, turns more sharply towards 
the south. These changes of direction were dictated 
by the necessity to obtain sufficient rock cover. 
From the adit it turns towards the north again, and 
is driven straight to the outlet portal. The methods 
employed for the excavation of the tunnel call for 
no special mention, but it is worthy of note that 
when the concreting of the tunnel was begun a 
gantry no less than 120ft. in length was used on the 
straight portions. A smaller gantry, 30ft. long, was 
used on the curved portions, and after these were 








Into the reservoir created by the Clatteringshaws 





completed this was attached to the main gantry 
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FIG. 30—SLIDING BEARINGS FOR PIPE LINE 


hillside, which has been excavated and embanked 
to create a dry “‘ pond,”’ which is lined where necessary 
with concrete. Into this “pond” water from the 
tunnel may rise after a heavy surge, subsequently 
flowing back into the tunnel. The top of the surge 
shaft, which is concreted throughout, bears a lip 
5ft. high, with six openings in its sides protected 
by gratings for the return flow of the water. Small 
subsidiary openings at the base of the lip drain a 
surrounding gutter. 


THE Pree LINE. 


At the portal end of the tunnel a welded steel 
pipe line, 9ft. 6in. diameter, is provided for a 
length of 200ft. Immediately outside the portal 
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the pipe is expanded to 10ft. diameter, and a 10ft. 
diameter Boving butterfly valve, equipped with 
rubber hose sealing ring, is inserted and enclosed 
in a valve house equipped with a 15-ton overhead 
hand-operated travelling crane. This type of 
valve is described in our issue of April 7th, 1933. 
Below the valve the pipe contracts to 8ft. Qin. 
diameter, and 570ft. lower down to 8ft. 4in. diameter, 
the total length of single pipe below the valve being 
about 1180ft. This pipe was supplied in 24ft. lengths 
made up of three portions electrically welded together 
by the makers. These lengths of pipe were pulled 
up the hill by rope on an inclined track, and riveted 
into position as the pipe line was erected from the 
lower end upwards. The pipe is carried at 48ft. 
centres in sliding bearings with bronze rubbing 
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FiG. 32—SECTION THROUGH 


strips. One of these bearings is illustrated by the 
drawing, Fig. 30, and the photograph reproduced 
in Fig. 31 shows the pipe line under erection. It is 
anchored at top and bottom, and at one intermediate 
point. Immediately below the lowermost anchor 
block the pipe bifurcates into two branches, each 6ft. 
in diameter, and each carrying close by the anchor 
block a 6ft. diameter hand-operated Boving butterfly 
valve. These two pipes, which are each about 230ft. 
long, are carried by an anchor block erected against 
the side of the power station, and on sliding bearings 
consisting of a strip of mild steel bent to the outer 
diameter of the pipe, and laid in concrete. They 
serve the two turbines in the power station. 


GLENLEE POWER-HOUSE AND TAIL-RACE. 

The power-house generator floor level is at 180ft. 
above O.D., and the average tail-race level 169ft. 
above O.D. The station houses two 12,000 kW 
Francis-type turbine sets, and two 500 kW auxiliary 
turbines and generators. The two main generating 
sets, although of greater capacity than those at 
Tongland, are smaller in size owing to the greater 
operating head—365ft., as compared to 102ft. 
The building itself, like that at Tongland, is a rein- 
forced concrete structure with a steel framework. 
It has a frontage on the branch road to Garroch 
beneath which the tail-race passes under a reinforced 
concrete bridge. The switch-house and offices are 
placed behind the turbine-room, which is equipped 
with a 50-ton overhead crane. On a site to the south- 
east of the power station there has been erected by 
the Central Electricity Board a sub-station through 
which the power generated will be taken into the 
overhead lines. A section through the power-house 
is reproduced in Fig. 32. 

The tail-race, 900 yards in length, was excavated 
in soft clay and gravel, and carries the water to the 
Water of Ken. Work upon its construction is shown 
in Fig. 26. At its outlet into the river it is provided 
with a weir and a grating to prevent the entry of fish. 

In conclusion we wish to acknowledge the courtesy 
with which we were conducted around the works 
on the occasion of a recent visit to Galloway by the 
various engineers in charge, and to thank Messrs. Sir 
Alexander Gibb and Partners and Merz and McLellan 
for putting at our disposal the information on which 
this article has been based, and the photographs 
and drawings by which it has been illustrated. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of cur 


correspondents.) 





INVENTION AND ECONOMIC RECOVERY. 

Srr,—I am heartily in accord with the suggestions put 
forward by Mr. C. T. Alfred Hanssen in your issue of 
October 12th, regarding the desirability of a complete 
change in the method of issuing patents and the necessity 
of having special Patent Courts with expert judges and 
counsel, 

(1) It should be quite practical for a search to be made 
by high-class specialists on lines similar to those of the 
German Patent Office, at a nominal cost, and to be made 
at the time of filing the provisional application. In this 


way the inventor could be acquainted with the actual 
state of the art before being compelled to pay for a com- 
plete patent which, under the present conditions, may be 
refused or quite worthless when issued. 

(2) It would be desirable to have the Special Courts 
which would try patent cases made up of experts from the 















Patent Office itself. This is the method employed in 
Germany and results in a great saving of time and cost. 
Inventions necessarily represent a step in advance of 
anything that has been done before, and it is obvious that 
it requires a technical expert with up-to-date knowledge 
to adjudicate on the commercial value of an invention 
or on its comparative value against other improvements. 
It is equally obvious that a judge with no technical train- 
ing whatever is wholly incompetent in many cases to pass 
an opinion on which experts may differ according to their 
knowledge or to the fact that they may owe allegiance to 
one side or the other. With the best intentions in the world 
it is impossible for a judge to get technical education on 
some complicated chemical or mechanical invention in the 
course of the few days in which the case is being tried, and 
most cases could be very considerably shortened if the 
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adjudication was left in the hands of a highly trained 
Government expert who would thoroughly understand the 
principles involved and would not be misled by the 
oratory and legal verbiage of counsel. 
London, S.W.1, 
October 19th. 


CHARLES LAMB. 


LACK OF SKILLED LABOUR. 


Srr,—In reference to your leading article ‘“‘ Lack of 
Skilled Labour,” some of which may be true, but it is 
in reference to the “ psychological effect,’? which I think 
has its effect on skilled men, and is highly important as 
affecting those who happen to be in the range of fifty- 
sixty years, and who took a pride and interest in the work 
they produced. Writing as a practical moulder whose 
fellow-craftsmen felt the slump hurricane and its after- 
effects, and who from being in the first line of their art 
have been reduced to the ignominy of the means test, 
these men have felt the jar undoubtedly, and when they 
have more recently been fortunate in getting a job (as 
they thought) have not lasted long. Why? Because 
they were not fast enough—so many per cent. behind the 
piecework man—on day rate. At least, such is the reason 
given, such men never being given a chance to get into 
their stride and prove their ability as capable workmen. 

One or two or perhaps more knocks like these have the 
** psychological effect,” and what ideals or confidences 
the workman had he abandons. Such experiences, 
together with the long period of unemployment since 
1921, causes him to see to it that no one in any way con- 
nected to him shall enter a foundry. ‘ The psychological 
effect ’ accounts for the shortage of apprentices in some 
measure in that direction. 

October 23rd. DRYSAND. 


Sir,—I see in your last issue of THE ENGINEER a refer- 
ence to the shortage of skilled labour. The real trouble is 
the poor wages paid to a skilled man. Can you imagine 
a father paying anything from £25 to £100 premium for 
@ seven years’ apprenticeship for his son, who, when he 
has served his time, receives £3 8s. per week ? Then you 
have to consider that there are four holidays in a year, 
when nearly all works close down for a week ; that reduces 
his wages nearly 5s. per week, leaving £3 3s. a week for the 
twelve months. Moreover, the son or father has to pay 
anything up to £15 for a kit of tools and overalls. Now, 
this is the point : an omnibus driver drives the engine that 
this mechanic made and receives over £4 10s. per week, 
with uniform found and a week’s holiday with full pay. 
He does not serve seven years’ apprenticeship ; he just 
passes a test and starts straight away. So you see wages 
in the engineering trade is the real evil. I am a brass- 
finisher, so I hold no brief for the engineer. You have 
only to look up the different trades. A painter, labourer, 
or dustman receives higher pay than an engineer. 

October 23rd. J. WARREN. 








AMERICAN BLAST-FURNACE DESIGN. 


ONE result of the depression in the iron and steel industry 
in America has been to centre attention upon the produc- 
tion of pig iron at the lowest cost, rather than upon maxi- 
mum production of blast-furnace units. Thus the trend 
in furnace design is towards a hearth diameter of 265ft., 
as such a furnace may be operated flexibly for a daily 
tonnage of 500 to 1000 tons, as desired. Area at the stock 
line is being increased, and the diameter would be 20ft. 
for a furnace of 25ft. hearth diameter, thus decreasing the 
gas velocity and so reducing the flue dust loss. Marked 
reduction in this loss has been attained by flaring the 
throat outward, as an inverted cone, from the stock line 
to a height of about 12ft., or 3ft. below the bell when 





closed. But ordinarily the throat sides are vertical for 
a height of 5ft, to 10ft. The sides of the hearth are 
vertical for about 9ft. or to the centre lines of the tuyeres, 
above which they flare outward for about 20ft. to a bosh 
diameter of 28ft., and then inward for about 45ft. to the 
stock line. To meet the requirement of maximum hot 
blast temperature—1300 deg. to 1500 deg. Fah.—with a 
minimum consumption of gas, the hot stoves need about 
7 square feet of heating surface and 1-8 cubic feet of brick 
per cubic foot of wind blown per minute, Since blast- 
furnace gas for stoves, coke oven regenerators, soaking 
pits, and heating furnaces must have not more than 
0-02 grain per cubic foot, much attention has been given 
to the cleaning of the gas. The wet electric precipitation 
process will clean primary washed gas to a maximum of 
of 0-01 grains per cubic foot, and also eliminate 
entrained moisture, at an extremely low operating 
Disintegrators will give about 0-01 grain per 





cost. 

cubic foot; vertical rotary scrubbers, 0-1 to 0-15 
grain; dry cleaners, 0:2; and tower cleaners, 0-25 
to 0:40. The amount of wind blown has been 


reduced materially and varies with the demand for pig 
iron and gas. With about 130 cubic feet of wind per 
minute per square foot of hearth, the saving in fuel 
consumption and flue dust more than offsets the greater 
tonnage with 150 cubic feet. Stone is now generally sized 
to 2hin. to 5in.; while coke is screened to four grades, 
ranging from jin. to 4in. size. Ladles carrying 100 to 
160 tons are in general use. 








SIXTY YEARS AGO. 


A tone “ Letter to the Editor,” signed by * D. 0. 
Edwards, Physician,” chiefly attracts our notice as we scan 
the pages of our issue of October 23rd, 1874. It was not 
by any means the first letter from Dr. Edwards which we 
had published. There were five contributions from his pen 
in the same volume and others in earlier volumes. If he 
were a verbose writer he was also a learned one and in full 
measure the wide range of his knowledge compensated for 
the extent and discursiveness of his communications. His 
subject was economy in the generation and use of heat and 
doubtlessly, having regard to the existing state of know- 
ledge concerning all thermal phenomena and the new 
theories that were being advanced to account for them, 
we did right to encourage him. Reducing his remarks to 
a fundamental brevity, we may say that Dr. Edwards was 
an inventor of gas fires using ceramic material to retain 
the heat by incandescence, and of stoves using ceramic 
material for the same purpose but fired with solid instead 
of gaseous fuel. But to leave the reader with the impres- 
sion that Dr. Edwards was an inventor and nothing more 
would be to do him and the reader a grave injustice, He 
was in turn a philologist, a historian, a physicist and a 
philosopher, and withal he had a ponderous, unhurried 
manner of expressing his thoughts and observations closely 
resembling that of Dr. Johnson. A gas fire and a coke 
stove were hardly terms that he would admit into his 
vocabulary. He called one the “ atmopyre”’ and the 
other the “ stereopyre.”” When he was about it, too, he 
coined other words just as freely. For instance as a 
physician, in the medical sense, he recognised that custom 
had resulted in restricting the true meaning of that 
appellation. The term “ physicist ’’ sounded too harsh in 
his ears to convey the wider significance. He therefore 
devised and used the word ‘ physiocrat.”’ As another 
example of his philological fertility we note the term 
‘“‘ pyrosyncracy ’’ which he employed to represent the 
“novel principle in the philosophy of heat ’ which he 
believed his inventions revealed. As a historian he could 
not refer simply to Descartes without describing him as 
the ‘‘ great Breton philosopher” nor to Dalton without 
designating him as “the illustrious Quaker, a mathe- 
matical teacher at Manchester and addicted to natural 
philosophy.” That equal volumes of all gases contain the 
same number of molecules was ‘‘ the hypothesis of Ampere, 
supported by Gerrhart ’—not, be it noted, that of Avo- 
gadro as we commonly say to-day. And so on he went in 
his rambling way pausing here to tell us the true meaning 
of the word ‘“ phenomenon,” there to become reminiscent 
of Faraday—whose demonstration of the relationship 
between electricity and magnetism he had witnessed at the 
Royal Institution—and elsewhere to philosophise on the 
inevitability of man’s fate. But in his rambling there was 
charm. There was, too, something more than charm ; 
there was displayed an intellectual initiative of an order 
for which, perhaps, his own generation was incapable of 
giving him due credit. In spite of Tyndall’s decisive 
leadership towards a materialistic conception of the 
universe we find him boldly asserting that the conception 
of the atom and the conception of a wave of ether were 
alike merely philosophical subterfuges. He refused to 
leap after Tyndall “into the quagmire of the atomistic 
system.” Rather would he lean upon the authority of 
Descartes who found his peace in the dictum ‘“ Cogito 
ergo sum.” The root of all truth, he contended, was 
thought and thought was the quintessence of life... .. 
After this, may we not regard Sir James Jeans simply as 
a plagiarist ? 








THE success of the conversion to electric traction of the 
Manchester South Junction and Altrincham Railway has 
provided Mr. Alan Chorlton with another activity. That 
success lies in twenty-six additional trains being run daily, 
making ninety-one electric trains each way, and to there 
being 50 per cent. more passengers in 1933 than there were 
in 1930 and an increase of 36 per cent. in the receipts. 
Mr. Chorlton proposes that the electrification be carried 
the short distance from the M.S.J. and A. station at 
London-road, Manchester, to Ardwick, and then over the 
former Lancashire and Yorkshire at Ardwick, through 
Miles Platting. to Victoria-Exchange Station, Manchester, 
and thence from Ordsall Lane back to the Altrincham line 
at Knott Mill. The electrification of the circle from Miles 
Platting, through Oldham to Rochdale and back to Miles 
Platting vid Castleton could follow. We may note that 
the line between Manchester, Victoria, and Bury uses 
electric traction and the extension of this over the Bury 
connecting line, through Heywood to Castleton, would 
give an outer electrified circle. 
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Railway and Road Matters. 


In connection with the Melbourne centenary it may 
be remarked that the first railway communication in 
Australia ran from Flinders-street in that city to Port 
Melbourne. It was opened on September 13th, 1854. 
All the lines in the Melbourne suburban area are electrically 
operated, and carry 150 million passengers yearly, The 
vity has two main stations, which adjoin each other— 
linders-street and Spencer-street ; the former has fifteen 
platforms and the latter fourteen. 


READERS of this column will be interested to hear that 
Mr. L. A. P. Warner, the secretary and general manager 
of the Mersey Docks and Harbour Board, who has been 
appointed one of the three arbitrators to be the court 
of appeal in wages disputes in the South Wales coalfield, 
is a railwayman. He joined the London and North- 
Western Railway at Abergavenny in 1892, and had risen 
and become the outdoor goods manager for the northern 
division of that system by 1913. In March of the following 
year he resigned that position to take up the appointment 
he now holds. 


Tae Forth and Clyde Junction Railway was sanctioned, 
in 1853, by 16 and 17 Vic. c. 125, to make a railway from a 
junction with the Scottish Central—later part of the Cale- 
donian main line—at Stirling to a junction at Alexandria, 
near Balloch at the southern end of Loch Lomond, on the 
Caledonian and Dumbartonshire—afterwards the-Cale- 
donian and N.B. joint line. The line was opened on May 
20th, 1856, and it was said at the time that it connected 
the east and west of Scotland and the rivers Forth and 
Clyde by the shortest possible route. It is significant of 
the present-day course of events that, despite the beauties 
of this railway, it was closed for passenger traffic on 
September 29th. 


THe Ministry of Transport railway statistics for June, 
noticed herein on October 19th, also gave the results for 
the first half of the present year. Compared with the 
corresponding period of 1933 there was an increase of 
5-2 per cent, in the number of passenger journeys, and 
of 2-8 per cent. in the receipts from passengers. Passenger 
train mileage increased by 2-7 per cent. There was an 
increase of 10-4 per cent. in the freight tonnage carried, 
of which 9-9 per cent. came from general merchandise, 
24-8 per cent. from minerals—not coal—and other 
merchandise, and 7-0 per cent. from coal, coke, and 
patent fuel. The freight train receipts rose by 8-2 per 
cent., of which 6-4 per cent. was from general merchandise. 
The freight train mileage was 6-5 per cent. higher. 


TWENTY-FOUR new engine snow ploughs for use on 
mountainous and exposed sections of the system are to 
be provided by the L.M.S. Railway, largely in replace- 
ment of existing equipment now obsolete. For service 
in Scotland fifteen new snow ploughs of the “ all-steel- 
nose ” type will be introduced, and will be used to a large 
extent on the Highland Section between Perth, Inverness, 
and the Far North. Heavy snowfalls are frequently 
experienced in winter on this part of the system, which 
includes a main line crossing the Drumochter Pass at a 
height of 1484ft. above sea level—the highest altitude 
attained by any main line railway in Great Britain. 
Nine other snow ploughs are to be provided for service 
in England and Wales, comprising four for the Carlisle- 
Hellifield line, four for the South Wales area, and one for 
Buxton (Derbyshire). 


THERE were 2546 fatal and non-fatal ‘‘ movement ” 
accidents last year, of which 349 were inquired into by 
the assistant inspecting officers and the sub-inspecting 
officers of the Ministry of Transport. Of the total of 
2546, the cause given in 69-52 per cent. was accidental 
or due to misadventure ; in 20-35 per cent. it was want 
of care or misconduct on the part of the injured person, 
and 7-11 per cent. to want of caution or breach of rules 
by another servant. Those proportions left 3-02 per 
cent, as due to preventative causes. As that implies a 
responsibility for the railway companies, it is desirable 
to remark that those 77 cases were made up of 17 due to 
defective brakes on wagons and vans, 8 to defective 
enginé equipment, 8 to defective vehicles, 4 to defective 
capstans and capstan ropes, 3 to defective turntables, 
3 to defective permanent way, 9 to dangerous systems of 
working on the permanent way in tow-roping, shunting, 
&c., 10 to an insufficiency of clearance between vehicle 
and structures, 7 to ground obstructions at stations and 
sidings, 1 to insufficient lighting, 7 to miscellaneous causes. 


In the obituary notices of Earl Buxton we have seen 
no references to the Railways and Canals Traffic Act, 
1913, for which, when, as Mr. Sydney Buxton, and the 
then President of the Board of Trade, he was responsible. 
It arose out of the general railway strike of August, 1911. 
The men were dissatisfied with the little good that came 
to them from the conciliation scheme of 1907, and the 
companies said that they could not pay more. The 
weakness of the scheme lay, though, in the fact that when 
an award had been made against the men it could not be 
reconsidered for two years ; recognition of the unions was 
another factor. A Royal Commission was to be appointed 
to investigate the working of the scheme, and the strike 
was called off. Of interest at this moment is the fact that 
a clause in the agreement that ended the strike was, 
briefly, that the companies might make a reasonable 
general increase in their charges to meet the higher cost 
of labour due to an improvement of conditions for the 
staff, Mr. Buxton introduced a Bill in April, 1912, to 
legalise that step. Unfortunately, he attempted also to 
deal with other questions, e.g., amalgamations, agreements, 
experimental reduction in rates, changes in the statutory 
classification, &c. Traders strongly objected to the 
field being so widened, and Mr. Buxton had to withdraw 
the Bill and substitute one that dealt only with what was 
known as the “ Four per cent. increase.”” Even that was 
strongly opposed, and the Government, faced by possible 
defeat, had to accept a time limit of five years. That 
amendment was deleted in the House of Lords, and after 
the Bill had again reached the Commons, it was only 
through the determined attitude taken by Mr. Asquith, 
mainly towards his owa followers, that the Bill, as it 
left the House of Lords, was read a second time on March 
6th, 1913. 





Notes and Memoranda. 





A POWER transmission line was got across the turbulent 
Bridge River in British Colombia, which is 300ft. wide at 
the place, by first sending over a light line on a kite, then 
hauling over a heavier line, and finally the cable. 


THE seven 55,000-kVA transformers at Boulder Dam, 
U.S.A., will each weigh 400,000 Ib. They will step up the 
current to 287 kV. There are to be four smaller ones 
of 13,333 kVA and 138 kV. They are being made by the 
General Electric Company at Pittsfield, Mass. 


Aw improved type of evaporating pan for dealing with 
materials which are poor conductors of heat has recently 
been introduced by a German firm. The main feature of 
the pan, says the Chemical Trade Journal, is that its heat- 
ing surfaces are paraboloid in shape. The idea is based 
upon the fact that a liquid put into rapid rotation inside a 
hollow vessel tends to assume a paraboloid form. 


A Minor improvement of interest to those responsible 
for decorative installations, mentioned in the report of 
the Technical Committee of the Illuminating Engineering 
Society, is the provision of a small short-circuiting cut-out 
in the 14.V 7 W series sign lamp of a type which short 
circuits as soon as the filament of a lamp fails. Thus, 
only the faulty lamp declares itself, but the remainder 
of the lamps on circuit remain in operation. 

A MONOGRAPH describing the development of the British 
aircraft for the Schneider Trophy contest of 1931, the 
preparations for the contest, the actual contest, and the 
successful attempts on the speed record after the contest, 
has been issued by the Air Ministry and is on sale at His 
Majesty’s Stationery Office. It is mainly concerned with 
the technical aspects, although a tribute is paid to the 
great skill of the pilots, without which the successes could 
not have been achieved. The monograph is divided into 
sections, each written by the person or persons mainly 
responsible for the work described, and although it forms 
a connected whole, the individual reports may be read 
without reference to the rest of the book. 


A PORTABLE machine has been developed by a Bir- 
mingham firm for simultaneously oiling both sides of sheet 
metal prior to its being worked in presses. It comprises a 
steel frame mounted with two rollers, the lower being 
belt driven and running in an oil bath. The upper roller 
is driven by a spur gear from the bottom roller and is fed 
with oil pumped through a perforated pipe. The machine 
takes sheets up to 30in. wide and of any length. When in 
use, the metal sheets are fed into the rolls through a slit 
at the lead-in side of the rollers, and pass through them 
on to a roll type grid. This supports the sheet while in the 
rolls and allows the sheets to run forward and drop on to 
an adjustable stacking device which is attached at an 
angle to the rear of the steel frame. 


Aw interesting method of determining the degree of 
sizing of paper js that in which the Currier instrument is 
used, a description of. which appears in the Industrial 
Chemist. In this method the sample is placed on a flat 
circular plate, and water or ink applied to one side by 
means of a piece of felt attached to a hinged cylindrical 
reservoir above it. A stop-watch is then used to determine 
the time required for the water to penetrate completely 
through the paper, and so to make it a conductor of 
electricity. Actually, the plate and felt are connected in 
series with an amplifying unit, and any current flowing 
between them due to interposition of a conductor is amplified 
and indicated on an ammeter; this current increases 
considerably when penetration of the paper is complete. 


In a paper on coal cleaning by gravity methods before 
the Institute of Fuel, Mr. A. A. Hirst says that the usual 
arrangement of the raw coal bunker in series with a 
washer box may be responsible for some degradation, 
and that this can be avoided by putting the bunker in 
parallel, but the washer then has to handle considerable 
variations in the rate of feed. A self-regulating Baum 
washer box is described in which the strength of the 
pulsations is regulated automatically to suit variations in 
the grading and quantity of the feed. In pneumatic or 
wet jigging, when only weak pulsations are uired, 
the dirt bed may not be rendered sufficiently fluid to 
travel towards its discharge point, and a modified design, 
overcoming this difficulty, is described. Some further 
information is given concerning applications to washer 
boxes of patent stirrers and submerged floats. 


ENCOURAGING results have been obtained over a period 
of two years with the four original Kando phase-converter 
locomotives on the Budapest-Hegyeshalom line, which 
is electrified. Although the route is only 65 miles long, 
and no special repair facilities are provided, the four 
locomotives covered an aggregate of 410,000 miles up 
to the end of June last, the two passenger locomotives 
being responsible for 306,000 miles. The average mileage 
was adversely affected through serious damage to the 
traction motor stator of one of the two goods locomotives, 
caused by a short circuit, placing the locomotive out of 
service for six months. During the first half of the 
present year, however, this particular unit ran 27,000 
miles, An interesting practical result of the operation 
of the Kando phase-converter locomotives is that the 
contact wire voltage increases with the number of locomo- 
tives on the line. 


Resvtts of tests supervised by the National Physical 
Laboratory, extending over five years, to find the best 
means of preserving the bright steel parts of stored 
machinery from rust, are described in a report recently 
issued by the Department of Scientific and Industrial 
Research. According to the report, the most satisfactory 
and economical method is to coat the metal parts with 
partially refined lanolin, which is prepared from wool 
grease, and is a waste product of the wool-combing 
industry. Pure lanolin, prepared for toilet use, is too 
expensive, but crude lanolin, sufficiently refined for the 
purpose, can, the report states, be obtained at present 
at about £15 perton. The method of using it recommended 
is to dissolve the lanolin in white spirit or solvent naphtha. 
The mixtures recommended are 7-8 Ib. of lanolin dissolved 
in 1 gallon of white spirit, or 8-3 lb. of lanolin dissolved 
in 1 gallon of solvent naphtha. This quantity, applied 
to the metal by a soft brush, will cover about 1200 square 
feet of surface. 











Miscellanea. 





Work is shortly to be started on the erection of a low- 
temperature coal carbonisation plant at Loanhead, near 
Edinburgh. : 


A LARGE new graving dock has been put into service on 
the Tyne by Swan, Hunter and Wigham Richardson, Ltd., 
without any ceremony. It will take vessels up to about 
570ft. long and is 80ft. wide at the entrance and 26ft. in 
depth. 


In connection with the British Industries Fair at Castle 
Bromwich next May, a new one-way road is being built to 
link the grounds with the Chester trunk road and aero- 
drome road. The road is to be laid in separate sections, 
comprising tarmacadam, rubber, concrete, brick, wood, 
sett, and iron. 


Coat and coke shipments on the Tyne for the first nine 
months of the year amounted to 10,467,809 tons, an 
increase of 1,079,778 tons, compared with the correspond- 
ing period of last year. During the same period, the 
number of launches was fourteen vessels of 35,273 tons, 
against one ship of 720 tons last year. 


Aw aeroplane recently built and tested in the U.S.S.R. 
is what might be described as a flying printing works. 
It contains a printing shop, 8 square metres in size, an 
editorial office, photographic laboratory, and a store-room 
for paper. The news can be received by radio on board 
the aeroplane, and illustrations can be produced from 
photographs taken on and or during the trip. All this 
material goes to the printing office of the aeroplane, is 
printed, and then distributed. 


THE new Stalin Works at Kramagorsk, in the Donetz 
Basin, which were recently opened, comprise twenty - 
three factories for the manufacture of metallurgical and 
chemical products. The total cost of the works is stated in 
Iron and Coal Trades Review to have been 230,000,000 
roubles. A metallurgical works is also to be built in the 
Hingano-Burej district in Siberia, where there are large 
coal and iron ore deposits. The annual capacity of the 
works is estimated at 450,000 tons of pig iron, 500,000 tons 
of steel, and 400,000 tons of rolled products. 


Tue National Council of the Commercial Motor Users 
Association has for some time had under consideration 
the holding of a National Road Transport Conference, 
open to all those interested in the road motor transport 
industry, at which subjects of importance to those engaged 
in the industry can be discussed, such as motor taxation, 
goods vehicle licensing, wages and conditions of employ- 
ment. The National Council has now resolved to organise 
such a conference, to be held in one of the provincial 
centres in the near future, and a special Conference Sub- 
Committee has been appointed to be responsible for the 
programme. 


In a recent paper before the National Association of 
Colliery Managers on the value of fossils in practical 
mining, Professor G. Hickling cited a case which came to 
his notice some years ago in Lancashire. A large colliery 
had cut a fault of more than 700 yards throw, and had 
driven a pair of cross-measure drifts through steeply 
inclined strata for a distance of 1200 yards. The main 
dip-fault was succeeded at a short interval by several rise 
faults of unknown throw. The measures and seams in the 
two parallel drifts were entirely different, and the manage- 
ment was completely uncertain regarding the identity of 
the seams proved in either, until they received the assist- 
ance of the manager of a small adjacent pit. The manager 
in question had been led to take an interest in the various 
‘** mussel bands ”’ in his own pit, and on visiting the new 
drifts he was able to locate each of these mussel-bands 
in its proper relation to its appropriate seam. It would 
have been difficult, if not impossible, for anyone to 
identify the seams themselves with confidence, but with 
the aid of the fossils the exact position was at once 
established. 


THE announcement has been made that United States 
Army engineers are establishing a base of operations for 
constructing a great dam and reservoir at Fort Peck, 
Mont., which will mean the end of a long period of destruc- 
tion caused by the erratic habit of this river of changing 
its course unexpectedly, flooding miles of land and making 
river commerce impossible. A dam, 2 miles long and 275ft. 
high, forming a reservoir covering 332 square miles and 
having a shore line of 2500 miles, is to be constructed at 
a cost of 60 million dollars. There, during high-water 
periods, the excess flow of the river will be stored and will 
be released as needed to maintain a navigable channel 
which is to be dredged out downstream,. giving river 
navigation all the way from South Dakota to the Gulf 
of Mexico. Already a construction town which will have 
an estimated population of 10,000 is being built, and an 
electric power line from the Rainbow generating station 
of the Montana Power Company at Great Falls, Mont., 
287 miles in length, is being erected. The project is 
being financed by the Federal Emergency Administration 
of Public Works. 


A COMMERCIAL note in the British Russian Gazette and 
Outlook says that the need for increasing supplies of steam 
traction engines is becoming one of particular importance 
to the Soviet. The annual production of threshing 
machines is not balanced by a sufficient number of internal 
combustion engines to drive these machines. The total 
number of steam traction engines operating in the Soviet 
is by no means sufficient to meet the demand. Before 
1914 some 23,000 traction engines were in use, mostly 
imported, but only a small fraction of these machines are 
in use to-day. There are exceptional opportunities for the 
wide use of steam traction engines in the U.S.S.R., their 
principal value consisting in the fact that they work on 
the by-products of agriculture (straw, sunflower husks, 
&c.) and other kinds of local fuel, thus saving petroleum 
products. Traction engines could play an important part 
in saving fuel, as can be evidenced from the fact that out 
of 88,000 complex threshing machines on the machine 
tractor stations and State farms, no less than 50,000 have 
to use tractors as prime movers, owing to the lack of 
traction engines. The immediate demand is for machines 
of 42-45 H.P. for the powerful threshing machines, but 
these are not yet produced in the Soviet Union. 
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THE MELBOURNE AIR RACE. 


Out of an original entry list of more than 
seventy machines, twenty aeroplanes left Milden- 
hall aerodrome in the early hours of Saturday, 
October 20th, with Melbourne, Australia, as their 
goal. They were taking part in one or other, or 
both, of two races for prizes offered. by Sir MacPher- 
son Robertson, in honour of the centenary of the 
foundation of Victoria’s capital city. Of the 
twenty machines, nine were entered by British 
subjects, three by citizens of the United States, two 
each by Australian, New Zealand, and Dutch 
individuals, and one each by representatives of 
Denmark and New Guinea. As an international 
contest, the races are therefore less representative 
than they might have been, notably.in so far as 
no French, German, or Italian machines were 
included among those which started. The inter- 
national aspect becomes even less when we 
examine the origin of the machines taking part. 
Fourteen of the aeroplanes which left Mildenhall 
last Saturday were of British production, five were 
produced in the United States, and one was manu- 
factured in Holland. Examined from the point of 
view of the engines employed, the contest becomes 
one simply between this country and the United 
States, fourteen of the machines being fitted with 
British engines and six with American. Since the 
power plant equipment is particularly important 
in a contest of this nature, it may be added that 
twelve of the machines which started had single 
engines, seven had two engines, and one had three. 
There were therefore altogether twenty-nine 
engines distributed among the different machines. 
Of this total number, nineteen were British and 
ten American. 

The contest consisted of two separate races, a 
speed race and a handicap race. The prize for the 
speed race was assigned for the machine returning 
the shortest lapsed time between its departure 
from Mildenhall and its arrival on the Flemington 
Racecourse at Melbourne. For this race the route 








laid down covered compulsory stops at Baghdad, 
Allahabad, Singapore, Port Darwin, and Charle- 
ville (Queensland). Following the shortest routes 
between these control points, the pilots would be 
required to fly a total distance of 11,300 miles. 
It was not, however, possible in all cases to follow 
the shortest route. For instance, between Baghdad 
and Allahabad the Great Circle course across 
Persia, Afghanistan, and the North-West Frontier 
was forbidden by the Government of India. The 
competitors had therefore to take a longer route 
down the Persian Gulf to Jask and thence to 


s| Karachi and across the plains of India to Alla- 


habad. For the handicap race actual flying time 
spent in the air alone counted, the competitors 
being allowed to spend any length of time they 
pleased at a number of checking stations. There 
were twenty-three of these stations between the 
starting and finishing points and if the machines 
touched at each they would fly a distance of 
12,314 miles as a minimum. Machines taking part 
in this race were free to follow the speed race 


;| course if their pilots felt that they could traverse 


the longer stages of that course without risk of 
running short of fuel. The machines entered for the 
second race were handicapped in accordance with 
their estimated speed. It was quite possible for 
one and the same machine to enter simultaneously 
for both races. The early stages of the contest were 
marked by a considerable diversity of fortune. 
Some of the competitors dropped out at Marseilles, 
Bucharest, or Aleppo. One of the Dutch entries 
crashed at Allahabad, after getting into the third 
position in the speed race. Particularly unfor- 
tunate was one of the three de Havilland ‘“Comet”’ 
machines piloted by Mr. and Mrs. J. A. Mollison. 
After reaching Baghdad well ahead of all other com- 
petitors they pressed on to Karachi which they 
reached in record time for a flight from England 
to India. At that point however they were held 
up for sixteen hours first by a damaged under- 
carriage and then by fog. Eventually they set 
off for Allahabad, following others who in the 
meantime had overtaken them, but after losing 
their way were forced to land with engine trouble. 
Later, news of a tragic nature was received. 
The machine piloted by Flying-Officer Gilman and 
Flight-Lieut. Baines, it was learned, had crashed 
in South Italy, and both occupants had been killed. 
By Monday morning a second ‘‘ Comet ’’ machine 
piloted by Messrs. Scott and Black was over a 
thousand miles ahead of all its rivals and was on 
its way between Singapore and Port Darwin. 
In forty hours they had flown a distance of 7040 
miles with only two stops. Port Darwin was 
reached safely in spite of the fact that for two 
and a half hours while crossing the Timor Sea 
one of the two engines with which the machine 
was equipped was inoperative. The machine had 
reached Australia 2 days 4 hours 34 minutes after 
leaving England or in less than one-third of the 
time of the previous record. Hasty repairs enabled 
the pilots to leave Port Darwin about two and a 
half hours later. Charleville, the last control 
point, was safely reached although one of the 
engines was still working badly and after a false 
start the fliers took off on their last stage. They 
alighted without mishap at Melbourne 2 days 
23 hours 18 seconds after leaving Mildenhall 
and thereby won the speed race prize. Next to 
reach the goal was the K.L.M. commercial air 
liner, an American Douglas machine, flown by 
the two Dutch pilots Parmentier and Moll. The 
lapsed time for this machine was 3 days 18 hours 
24 minutes 6 seconds. In considering its perform- 
ance it should be borne in mind that it was a 
machine designed for normal commercial air 
service to the East and that throughout the race 
except during the final stage across Australia 
it carried three passengers, a mechanic, a steward 
and a load of mails. The third machine to reach 
Melbourne was the American Boeing transport 
monoplane piloted by Messrs. Turner and Pang- 
born. This machine made the flight in a lapsed 
time of 3 days 21 hours 1 minute. At the moment 
of writing it would appear probable that Messrs. 
Scott and Black will, in addition to receiving the 
first prize of £10,000 for the speed race, also be 
awarded the prize for the handicap race. 


It is not easy to assign to a contest of this 
description its true value, technical or commercial. 
So far as advancement of prestige is concerned— 
and the increased flow of orders which is its expected 
concomitant—the contest was on much too narrow 
an international basis to have any important 
effect. It was essentially, as we have already indi- 
cated, a competition between British and American 
aircraft and aero-engines and therefore whatever 
reaction it may have is likely to be confined to the 











South American Continent where the aeronautical 
manufacturers of the two countries are chiefly in 


competition. The route followed does not blaze 
a new trail. It has already been flown repeatedly 
and for almost its whole length is served by regular 
commercial machines. The fact that seventy-one 
hours or so after leaving England two men have 
landed in Australia is one which, quite rightly, 
has excited public notice. It is a wonderful 
performance from the point of view of the 
machine, but its greatest wonder lies in the 
human element, in the endurance of the pilots 
and in the organising ability displayed on 
the ground which made the flight possible. 
On the purely technical side one or two features 
of the contest already stand out. It is noteworthy 
for instance that the only three-engined machine 
taking part came to grief, that the single-engined 
machines gave, on the whole, a poor account of 
themselves, and that the first, second and third 
machines to reach Melbourne as well as two out 
of the three next following machines were equipped 
with two engines. Much attention has been 
attracted by the numerous mishaps reported to 
have been caused by undercarriage failure. It is 
to be noted that several of the machines were 
equipped with retractable undercarriages but it 
would be premature to assign much responsibility 
for the failures to this fact. To land, frequently 
after dark in a strange aerodrome, after an exhaust- 
ing flight is a test of the pilot’s skill rather than 
of the qualities of the undercarriage. One other 
fact which may be of technical significance is 
perhaps worth mentioning. The twin 225 horse- 
power de Havilland ‘‘ Gipsy ’’ racing engines with 
which the winning machine was equipped were 
fitted with variable pitch propellers. The part 
played by this feature cannot however be properly 
assessed until reports are available concerning the 
performance of the other machines which were 
similarly equipped. 


The Air Resistance of Ships. 


THE fact that steps are now being taken to 
incorporate air resistance tests among those pre- 
seribed for the determination of the best form of 
hull indicates that progressive owners are seeking 
to secure increased efficiency, even when the 
attempt involves the spending of much money in 
experimental work at the outset. But the expen- 
diture of money in the exploration of possible 
economies which do not eventually materialise 
in actual practice is apt to be discouraging. It 
is therefore always best to take a broad survey of 
existing data bearing upon new ideas before em- 
barking upon expense which may prove to be un- 
remunerative, since it was unnecessary. The 
subject ‘‘ The Air Resistance of Ships’ Hulls with 
Various Types and Distributions of Superstruc- 
tures ’’ was very exhaustively treated in a paper 
read before the Institution of Engineers and Ship- 
builders in Scotland in January, 1932, this paper, 
with the earlier paper delivered to the Institution 
of Naval Architects in 1930, ‘‘ Model Experiments 
on the Wind Resistance of Ships,”’ setting forth a 
mass of data and carefully reasoned argument 
which deserves the close attention of designers 
who are anxious to secure the advantages of 
reduced resistance, without incurring added expense 
in the preliminary design stages. Taken together, 
these papers represent pioneer research work carried 
out by the staff of the William Froude Tank, which 
establishes the fact that the careful disposition and 
shaping of superstructures is a matter which 
cannot afford to be neglected in the future. At the 
same time, it seems fairly clear from the quanti- 
tative results, that individual research work 
on particular ship designs is unlikely to add very 
much to the results which may be obtained 
simply from thoughtful application of the material 
already published. 

Certain principles stand out clearly, with the 
obvious conclusion that they require to be applied 
with a balanced judgment which will not strive 
for academic perfection at the risk of minimising 
the serviceability of the ship under conditions 
likely to be encountered during her existence. 
For instance, it requires little thought to appreciate 
the fact that a deck erection having a “ pear- 
shaped ”’ plan view—blunt rounded nose and fine 
run—will be opposed less by a wind direct ahead 
or from four points or so on either side of the bow 
than an erection of the same plane area but rect- 
angular in form, having its width rather greater 
than its fore and aft length. But, in view of these 
facts, to change the shape from the normal to the 
pear-shaped form without inquiring into the sub- 
sidiary effects which are likely to result—on the 











416 


THE ENGINEER 





Oot. 26, 1934 








vessel’s rolling and steering, for instance—would 
bea short-sighted policy. Streamlining can only be 
done scientifically to suit one particular direction 
of motion, and suggestions that masts, derrick 
posts, deck houses, and funnels should have their 
circular sections considerably elongated along the 
length of the ship in order to obtain less direct 
ahead resistance, must not be accepted unless full 
account be taken of the effect which such increase 
in broadside aspect is certain to have on the steer- 
ing of the ship, the lateral stresses on the struc- 
tures themselves—masts particularly—and the 
dynamic effect of heavy broadside gusts, for such 
factors are likely seriously to affect the sea- 
kindliness and handiness of a ship in bad weather. 
[t is somewhat of an anomaly that should unhandi- 
ness in bad weather result from the adoption of 
these special measures, the outcome of the whole 
matter will be that instead of improving the per- 
formance of the ship under conditions in which 
streamlining should be of the greatest value, the 
ship will actually have been disadvantaged. Here, 
again, the importance of carefully studying the 
experimental data provided in the papers quoted 
stands out very prominently, for it is made clear 
in them that the beneficial effects of con- 
siderable streamlining are quite small in fine 
weather, only developing their full value when 
wind conditions are such as would inevitably be 
accompanied by disturbed water conditions under 
which speed would be reduced, and the need for 
full control of the ship be increased. In the cases 
chosen for experiment, in order to achieve good 
figures the profile projections of the superstructure 
erections, the shapes of which had been stream- 
lined, were increased very considerably, a fact 
which would in practical seagoing conditions 
appreciably affect the centre of wind resistance in 
an athwartship direction, the amount of sideway 
force to which the ship might be exposed, and there- 
fore the extent of her rolling and need for helm. 





None of these various forces and tendencies can be 
properly explored in an experimental tank, the 
position, therefore, being that certain unknown 
risks would be invited by the adoption of a 
thoroughgoing scheme of streamlining, for the 
sake of an advantage which could not be reliably 
assessed. 

However, while the adoption of special horizontal 
sections for upstanding erections is a matter of 
dubious value, there is every possible reason to 
advise that erections which are essential to the 
operation of the vessel should be individually 
designed and collectively grouped, so that they 
may cause as little resistance as possible. If 
designs are approached with the definite object of 
arranging structures and erections so that they 
will shield one another without at the same time 
exposing any greater lateral wind area, a very 
straightforward step will have been taken towards 
achieving streamlining without departing from 
normal ideas or creating extraordinary profile 
effects. Equally, the vertical stepping back of 
exposed portions of the vessel and the avoidance 
of re-entrant lines in the vertical profile exposed 
to head winds will result in reduced air resistance, 
unaccompanied by any possible drawbacks in 
regard to handiness in bad weather. In fact, an 
efficient designer starting off with the definite 
intention of reducing air resistance, as well as 
producing a sea-kindly and weather-worthy ship, 
will probably succeed in producing a result which 
will ensure the master reasonable comfort and good 
manoeuvring control when at sea in heavy weather, 
while at the same time cutting down direct resist- 
ance from wind forces. The particular point which 
it is desirable to emphasise is that concentration 
requires to be directed towards the improvement 
of the orthodox, rather than towards development 
of unorthodox arrangements, such as one has come 
to associate with talk of streamlining in other 
transport services. 
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Ocean Waves and Kindred Geophysical Phenomena. 
By VAuGHAN CoRNISH. Cambridge: University 
Press. 1934. Price 10s. 

In 1910 Mr. Vaughan Cornish wrote a book called 

“Waves of the Sea’ (Unwin), and illustrated it 

with many reproductions from photographs taken 

by himself. In the present volume several of the 
same pictures appear—in one case reversed—but 
there are also many new photographs, some of them 
of water waves and some of sand waves. Amongst 
them are two illustrations of what Mr. Cornish 
calls Roll Waves, but which appear to be examples 
of standing waves, of which we gave a very remark- 

able instance in our issue of January 26th, 1934. 

In the text there is naturally a good deal of matter 

similar to that which appeared in the earlier volume, 

but the author’s careful description of sand waves 
and tidal bores will be read with much interest. 

Everyone who has spent a few weeks on the sea- 

shore, particularly where the beach is long and sandy, 

must have paid some attention to the formation of 
corrugations or waves in the sand, and if the neigh- 
bourhood was one in which dry sand abounds, he 
could not fail to have noticed the curious pranks 
which even a moderate wind plays with the dunes, 
carving them into hills and hollows, every per- 
manent object, however small, contributing its share 
to the general effect. Some of the movements under 
these conditions are not easy to analyse, and very 
difficult to prevent. We recall the case of a hut raised 

a little above a sandy Devon beach with one flat 

wall facing the sea. The prevailing wind, striking 

this wall, appeared to sweep downwards, scooping 

a deep pit and then picking up the blown sand and 

piling it high in the dead air behind the hut. An 

effort to stop this action, which undermined the 
foundations, by building a broad seat against the 
wall, which might have been expected to deflect 
the vertical whirl—observed by light fragments— 
proved ineffective. Problems of this kind are familiar 
to civil engineers, who endeavour with some success 
to protect sand banks and dunes by growing suitable 
grasses and bents upon them. If Mr. Cornish’s book 
will offer them little practical help in this direction, it 
will, through the careful analyses and descriptions 
which it gives, enable them to understand better 
the nature of the problems with which they are faced. 

We may add that Dr. Harold Jeffreys, in some useful 

notes which supplement Mr. Cornish’s descriptions, 

points out that the origin of waves in sand is not the 
same as in. water, consisting entirely in the elevation, 
transportation, and redeposition of surface grains, 

He warns readers that the dynamics of a liquid 

cannot be applied to granular substances, but thinks 

few people could need such a warning. Careless 





nomenclature is a dangerous weapon, and we suggest 
that the use of the word “‘ waves ”’ in this connection 
may be doing as much to prevent clear thinking about 
sand movements as it is, in quite a different way, 
about light and electricity. 


Dust. By S. Cyrm Bruacktix. London: Chapman 


and Hall. 1934. Price 18s. 

Ir is a little difficult to discover whether Dr. Blacktin 
wrote this book with an ulterior motive, or just for 
the love of authorship. In places he indicates 
clearly the injurious action of dust, but in others he 
shows that it is an inherent part of the universe 
outside the control of man. The earth could 
not continue to exist without the accretions of 
cosmic dust which fall upon it; and chaos itself 
was, perhaps little else but dust. It is a volume 
remarkable for the wealth of statements it contains 
—it must be for others to decide if they are all “‘ facts ”” 
—and the number of citations from a very long 
bibliography. It is hardly, taken as a whole, what 
we would call a readable book, for Dr. Blacktin 
seems, if anything, to labour his points too far ; 
but we believe it is the first thing of the kind ever 
attempted, and if any one wants to know anything 
about dust, he will no longer be able to say he knows 
not where to seek it, for if he does not find it within 
these covers, the author’s notes and bibliography will 
put him on the track of it. We ought to mention, 
perhaps, as a warning to some potential purchasers, 
that it is not a technological work. Here nothing 
about the pulverisation of cement or coal may be 
found, and little or nothing about mechanical means 
of purifying the atmosphere. But if scientific 
guidance in the design of dust-producing and dust- 
removing devices is sought, hints and references 
which Dr. Blacktin gives may prove serviceable. 
The impression that it leaves upon the mind, probably 
the impression which the author set out to give, is 
that we live in dusts beneficent or malevolent. They 
bring us the kindly rain by acting as the nuclei 
for the water drops, or kill us by starting pulmonary 
diseases. The volume lends a new meaning to the 
solemn words, ‘‘ Dust thou art, to dust thou shalt 
return,” robbing them of their terror by revealing 
them as a mere statement of an observed fact. 


SHORT NOTICES. 

Electrical Engineering Design Class Manual. By 8S. 
Parker Smith and M. G. Say. London: Oxford Univer- 
sity Press, Humphrey Milford. Price 5s.—No attempt 
is made in this book to train designers or to teach design 


as pursued in actual design offices. In the opinion of the 
authors, even in the comparatively rare case of a student 





eventually becoming a designer, the time spent in prepar- 
ing empirical designs in a college drawing office might be 
better employed. For general electrical engineering 
students who need to know how a machine is designed, 
but not how to design it, such empirical work is almost 
wasted. For design office instruction, it is considered 
to be a good plan for the class to analyse the design of a 
machine in the laboratory and, at the same time, to test 
it thoroughly for its characteristics under representative 
conditions, for, by comparing test results with calculated 
quantities the student gains confidence while the various 
coefficients acquire their proper significance. With the 
experience gained the student may attempt to redesign 
the machine for different working conditions. While it 
is recognised that in many cases the mechanical design 
is of primary importance, the volume is confined to the 
electrical side of the subject. The chapters forming the 
first part cover, among other things, the principles of 
electrical machine design, specifications, heating, cooling, 
and ventilation, magnetic circuits, magnet coils, armature 
windings, the regulation of synchronous machines, and 
the design of transformers and induction motors. Part I] 
is devoted to other electrical problems which, involving 
calculation or graphical work, may be suitably included 
in a drawing office course. Many of the methods advo 
cated in the introduction to the book are in agreement 
with the recommendations made in the Board of Trade 
education pamphlet, No. 58 (1928), on “ The Teaching of 
Electrical Machine Design,” and are, therefore, to be 
regarded as the outcome of careful expert consideration. 


Radio Communication. Part I: History and Develop. 
ment. By W. T. O’Dea, B.Sc., A.M.I.E.E. Price 2s, 6d., 
by post 2s. 9d. Published for the Science Museum by 
H.M. Stationery Office.—The high standard of the Science 
Museum Handbooks is maintained in this volume, which 
traces the history of radio communication from what 
were inexplicable phenomena in 1780 up to modern 
developments through the experiments and discoveries of 
Hughes. Some of the subjects covered are :—EKarly 
experiments, types of detector, the growth of commercial 
telegraphy, the thermionic valve, telephony and broad 
cast transmission, the development of the broadcast 
receiver, television, loud speakers, and microphones. 
There are numerous illustrations, most of them showing 
historical apparatus in the Museum collections and else 
where, early and modern transmitters. Technicalities 
have been reduced as far as possible to a concise descrip- 
tion of cause and effect, so that the majority of those 
interested in the story of one of the outstanding achieve 
ments of science should not find this handbook too diffi- 
cult to follow. At the same time, it should provide a 
valuable supplement to the text-books of the student. 
The concise history of the early days of transmission by 
electric waves is admirable, and ought to be known to a 
large public. Full justice is, we are glad to see, done to the 
work of Hughes, which is sometimes overshadowed by 
the later demonstration of Herz. 





Journal of the Institute of Metals. Vol. LIII, Metallu: 
gical Abstracts and Index ; Vol. LIV, Proceedings. Cloth. 
Edited by G. Shaw Scott, M.Sc., F.C.1.S. London : 
The Institute of Metals, 36, Victoria-street, Westminster, 
S.W.I. Price £4, inclusive of two ‘“ Proceedings ” 
Volumes.—The two latest volumes of the series issued 
by the Institute of Metals over quite separate 
fields. Ono includes many thousands of abstracts of 
papers of metallurgical and engineering interest that 
have been published recently throughout the world. 
In the work of compiling these abstracts the Editor has 
had the assistance of a staff of fifty scientific investigators 
located in most European countries. Reference to these 
abstracts is facilitated by an index covering no fewer than 
167 pages of closely printed entries. The ‘‘ Proceedings ”’ 
volumes contain the papers presented at the recent 
London meeting of the Institute—thirteen in all—the 
Inaugural Address of the new President, Dr. H. Moore 
and the first verbatim report of the Annual May Lecture 
—the twenty-fourth of vhe series—given by Professor 
E. K. Rideal, F.R.S., on “Gases and Metal Surfaces.” 


The Power Factor Booklet. By Richard Amberion. 
London: The Electrical Apparatus Company. Price 
2s. 6d.—Originally published in 1924, mainly in the form 
of a collection of analogies of power factor, this book 
of less than ninety pages appears to have met with a good 
reception. In this second edition, the scope has been 
extended to include a simple exposition of those electrical 
terms and functions which are necessary to enable the 
average man of affairs to obtain an insight into the main 
considerations which govern electric supply and charges. 
It has been written for the use of members of parliamentary 
and municipal committees, industrialists, and students 
in need of more simple and less technical explanations 
of electrical matters than those to be found in orthodox 
text-books. 
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High Rupturing 


No. 


ARKGELY in consequence of the growth of rural 
L electrification in this country, it has been neces- 
sary to consider the fuse as an alternative to the more 
expensive circuit breaker, which often constitutes 
an obstacle to the provision of cheap electricity 
supplies. Fuses of high rupturing capacity have 
even been produced for protecting transformers con- 
nected to the 132-kV grid lines, thus making it 
possible to tap these lines at relatively low cost. 
Tests have shown that short circuits up to 992,000 
kVA can be cleared with these fuses in times varying 
from 1-2 cycles and short circuits up to 300,000 kVA 
in three-quarters of a cycle. Other fuses have been 
evolved for voltages such as those applied to the grid 
secondary lines and others of high rupturing capacity 
for protecting consumer’s plant and apparatus 
operating at ordinary low voltages and generally fed 
in these days by transformers capable of delivering 
heavy short-circuit currents. 

An important requirement of any protective device 
is its ability to discriminate under varying conditions, 
but apart from the fact that fuses are non-directional, 
the time interval of fuses of different ratings in series 
is a variable factor and may be reduced almost to 
zero, when the fault current is great and non-adjust- 
able, although some manufacturers claim that 
with suitable fuses the desired discrimination may be 
obtained. With minor faults almost equivalent to 
very severe overloads the time interval is appreciable, 
and satisfactory results are to be expected, but with 
severe faults the time interval may be seriously 
reduced and a series of fuses of different current- 
carrying capacities are apt to blow almost simul- 
taneously. 

In this connection, however, some tests by the 
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FIG. 1--EXPULSION FUSE 


English Electric Company are of interest. The tests 
were made in order to ascertain the degree of 
discrimination obtainable with the company’s stan- 
dard high rupturing capacity fuses (type S 30), and 
to check the performance under heavy short circuit 
conditions. They were carried out on a three-phase 
6,600 volt circuit, capable of providing approximately 
50,000 kVA. A non-automatic oil switch was used 
in series with the fuses and a low value of reactance 
to give the short circuit mentioned, the switch being 
arranged to short circuit andearth the fuses simultane- 
ously. In each test three fuses of different ratings 
were used in series in each phase, the fuse ratings 
in the first test being 25, 15 and 6 ampéres. One 
fuse of each rating was inserted in each phase. 
When the short circuit was applied the three 6 
ampére fuses blew, whilst the others remained intact. 
In a second test the fuse ratings were 15, 10 and 4 
ampéres and on applying the short circuit the 
4 ampére fuses blew. Finally, in a third test, the 
fuse ratings were 15, 10 and 6 ampéres, and the 
6 ampére fuses blew. The instantaneous current 
peaks recorded were in the neighbourhood of 20,000 
amperes, and it is interesting to note that in the case 
of the 15 ampére rating, for instance, the same fuses 
were used throughout in all three tests. 

There appear to be three possible fields for the 
application of high-tension fuses. The first is in con- 
nection with the protection of feeders radiating from 
a central point, and where, owing to their short length, 
sectionalising is unnecessary. As these feeders are 
not designed to give a duplicate supply they readily 
lend themselves to fuse protection, although the 
restoration of the supply may be somewhat delayed. 
The second application is on branch lines tapped 
through transformers off main transmission lines, 
which may take the form of a ring or radial feeder, 
the fuse being chosen in each case so that in the 
event of a fault on the branch line it blows before 
the fuse or circuit breaker in the main line has time 
to operate. 

The third important application of the H.T. fuse is 
that of connecting it in series with a circuit breaker, 
the fuse having a rupturing capacity equal to the 
maximum fault kVA of the system, while the circuit 
breaker is perhaps designed for one-fifth of that 
amount. Owing to its rapidity of action the fuse 


operates first on the occurrence of a heavy fault and 
the circuit breaker is not called upon to open on any 
fault in excess of its rupturing capacity. The advan- 


Capacity Fuses. 


breaker cost, but an essential feature is that the 
fuse should have a speed of operation several times 
that of the breaker. A useful application of the fuse 
in series with a circuit breaker is in connection with 
breakers that have been rendered incapable of dealing 
with the heavy short circuit currents brought about 
by modern conditions of supply. 

With a well-designed fuse the time taken to rupture 
the circuit is much shorter than it is in the case of a 
circuit breaker. The interruption may take place at the 
first current zero point, for unlike the circuit breaker the 
fuse has no mechanical operating mechanism. Much 
attention is apparently being given to the develop- 
ment of extra high tension high rupturing capacity 
fuses, but while, as tests to be published later will 
show, excellent results have been secured, few 
manufacturers are at present prepared to say very 
much about their designs. 

The expulsion high voltage fuse shown in Fig. | 
has been described in a paper by Mr. D. D. Fenton, 
of the Central Electricity Board, but we have been 
unable to find any firm at present marketing it in this 
country. When the fusible element blows the are 
causes rapid decomposition of the walls of the 
chamber containing the fuse and gives rise to an 
intensive blast of gas which extinguishes the are and 
also has the effect of allowing the are space to recover 
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FiG. 2~ GUNPOWDER FUSE 


dielectric strength. ‘The fuse consists of a porcelain 
barrel supported at one end where the fusible element 
is enclosed in an expansion chamber. A fuse link 
passes out of the free end of the horizontal tube, as 
shown, through a cork stopper, and is connected to 
a terminal, When fusion occurs, sufficient pressure 
is created in the expansion chamber to expel the 
link, which is received by a catcher, 

The fuse shown in Fig. 2 is made for pressures 
up to 73,000 volts by the Railway and Industrial 
Engineering Company, of Greensburg, P.A. Its 
operation is caused by the ignition of an explosive 
brought about by the heating of a conducting wire. 
When the temperature of the wire reaches a pre- 
determined value, gunpowder explodes and gives 
rise to the development of a large volume of gas and 
imparts a violent compelling force to a flexible con- 
ductor in the main circuit. Operation takes place 
at relatively low temperatures, and oxidation of the 
ignition wire does not occur at current values 
approaching the operating value. By using ignition 
wires of different conductivity in a number of fuses in 
series better discrimination is said to be possible 
than is obtainable with the ordinary type of fuse. 
The gas generated by the combustible material 
suppresses the arc. 

As indicated in Fig. 2, an insulating tube is hung 
almost vertically downwards from a bracket. A 
flexible wire attached to the bracket passes through 
the tube and is attached at the lower end to the 
plunger of the actuating mechanism consisting of a 
temperature controlled explosive cartridge, in which 
there is an ignition wire in series with the copper 
conductor. When the temperature of the ignition 
wire reaches a predetermined value the gunpowder 
explodes and the copper conductor receives a violent 
propelling force sufficient to fracture the con- 
nections. Rapid and effective interruption of the 
circuit is therefore effected and the fuse link is 
received by the catcher indicated in the drawing. 


wires of different specific heats for the purpose of 
igniting the gunpowder. 

‘‘Empire” high-tension fuses have been in use 
since 1914. They are supplied by Allen, West and 
Co., Ltd., of Brighton, and are now available for all 
pressures up to 132 kV. A fuse element is connected 
to a spiral spring within a glass tube—Fig. 3—which 
is filled with a non-inflammable liquid of high dielec- 
tric strength—over 100,000 volts per inch. The glass 
tube is of the same strength and quality as that used 
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Fic. 3—*‘EMPIRE’' FUSE 


for high-pressure boiler water gauges and is selected 
after a severe hydraulic pressure test. The metal 
caps are fixed to the glass tube by means of a special 
alloy capable of withstanding all climatic conditions. 
Two types of these fuses are made, one designated 
B and the other D, and there are five different sizes 
for each voltage range. As shown at B, Fig. 3, which 
applies to the B type, the fuse link is in parallel with 
the strain wire. The link is a low-resistance wire of 
low tensile strength, while the strain wire is of high- 














Fic. 4--E.H.T. CARTRIDGE FUSE 


resistance and high-tensile strength. Under normal 
conditions the latter carries very little current, but 
takes the spring pull. 

When an overload or short circuit occurs the fuse 
link melts first, thus sending all the current through 
the strain wire, which then melts and allows the 
spring to collapse. The fuse link and strain wire are 
enclosed in an arc barrier. <A liquid director is fastened 
to the arcing terminal and as the spring collapses it 
pulls it down through the liquid, which is thus forced 








tage derived is obviously a saving in the circuit 


Selective action is claimed to be secured by using 





on to the arcing terminal and instantly extinguishes 
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the arc. The flexible cable extending inside the spring 
from the arcing terminal to the lower ferrule prevents 
the spring overheating and ensures its effectiveness 
under all conditions. 

At the upper end of the tube there is an internal 
vent cap, which has been found by tests to afford 
definite pressure relief under operating conditions 
and to ensure minimum increase of pressure on the 
glass when the fuse blows. The principal difference 
between the B and D types of fuse is that in the latter 
case the fuse link and strain wire are in a special 
chamber at the top end, as shown at D in Fig. 3. The 
arcing terminal is insulated from the cap by an 
insulating washer and is held in position by the strain 
wire, which passes through a hole in the terminal and is 
in parallel with the fuse link, as in type B. While the 
action is the same in both cases, the effects of the 
melting of the fuse link and strain wire are confined 














Fic. 5—FUSE PROTECTED POLE TRANSFORMER 


in type D to the chamber formed by the insulating 
washer and the vent cap. in both types the fuse 
element has the smallest possible dimensions in order 
to ensure that a minimum amount of metallic vapour 
is formed when the fuse blows. The large gap rapidly 
introduced, owing to the very small inertia of the 
parts and the high dielectric strength of the liquid in 
the gap, are claimed to ensure certain action of the 
fuse. Blown fuses can easily be detected by the 
position of the liquid director or by the long clear 
space left at the top of the tube when the spring 
collapses. 

The ratings given in the following table indicate 
the current values at which ‘*‘ Empire ”’ fuses blow 
in approximately ten minutes :— 


Fuse rating 





Size Type Volts (amps. ) 
range. 

A B 6,600 lto 10 
B B * 12 to 25 
Cc D %» 1 to 50 
D D os 1 to 200 
E D ee 1 to 400 
A B 11,000 /22,000 lto 10 
B B o» 12 to 25 
Cc D ‘ 1 to 50 
D D 1 to 200 
E D o» 1 to 400 
A B 33,000 lto 10 
B B 9» 12 to 25 
Cc D »» 1 to 50 
D D » 1 to 200 
E D a 1 to 400 
A B 44,000 lto 10 
B B a 12 to 25 
Cc D * 1 to 50 
D D 1 to 200 
E D ~ 1 to 400 
B B 66,000 lto 10 
C D % 1 to 50 
D D > lto 100 
E D ” 1 te 400 
C D 88,000 l to 50 
D D ” 1 to 100 
E D 99 1 to 400 
D D 110,000 1 to 100 
E D * 1 to 400 
E D 132,000 1 to 400 


The hermetically-sealed fusible element of the 
English Electric Company’s extra high voltage 
cartridge fuse consists of pure silver wires in parallel 
with a wire of high resistance, all contained in a 
cylinder of vitreous heat-resisting Steatite and packed 
with a graded filling of chemically treated quartz. 
When a short circuit occurs the vapour liberated by 
the fuse metal and quartz filling produces a core of 
solid non-conducting material having a breakdown 





value in the neighbourhood of 10,000 volts per inch, 
which prevents the establishment of an ionised gas 
path through which the arc may be re-established. 
Practically the whole of the are energy is absorbed in 
the thermo-chemical reaction. Flat or spherical caps 
at each end of the cartridge support the element and 
form the contacts. The two types are known as the 
clip contact and self-aligning types respectively, 
and in the latter case adjustable seatings accom- 
modate the spherical ends of the fuse, and good con- 
tact is independent of exact alignment. As the 
calibration curves follow closely the thermal charac- 
teristics of transformers and rotating plant, the 
fuses are claimed to provide superior discrimination 
protection to any type of automatic switchgear. 
They will carry an overload of 60 per cent. above the 
rated carrying current for more than 30 minutes, 
and will fuse in less than 30 minutes with an overload 
of 90 per cent. The maximum ratings of the fuses 
correspond to approximately 700 kVA on a three- 
phase supply, the current rating at 2000 volts being 
200 ampéres, at 3300 volts 125 ampéres, at 6600 
volts 60 ampéres, and at 11,000 volts 35 ampéres. 
Based on actual tests, the rupturing capacity at 
2200-3300 volts is 60,000 kVA; 75,000 kVA at 6600 
volts, and 100,000 kVA at 11,000 volts. 

An 11,000-volt pole-operated fuse unit is shown in 
Fig. 4. A is the fuse, B a socket into which the fuse 
fits, and C the pole used for inserting the fuse into its 
holder D. When the fuse has been inserted in the 
socket and the latter has been attached to the pole, 
the fuse is pressed upwards into the holder against a 




















FIG. 6—-INDOOR FUSE MOUNTING 


spring, and on twisting the pole the fuse is held in 
position by the projections on the socket. The illus- 
tration, Fig. 5, shows a single-phase pole mounted 
transformer protected by two of these fuses. 

The Siemens-Schuckert E.H.T. fuse, made for pres- 
sures up to 30 kV, also consists of two conductors in 
parallel. The main fuse is enclosed in a glass tube and 
is surrounded by quenching powder. The auxiliary 
fuse which is wound on the exterior of the tube is 
also surrounded by quenching powder contained in 
an outer tube. An alloy of high electrical conductivity 
forms the main fuse, whilst the auxiliary fuse is 
composed of a metal of low conductivity with a 
high temperature coefficient. As the resistance of the 
auxiliary fuse is considerably greater than that of 
the main fuse, the latter carries most of the current 
during normal operation. The auxiliary fuse carries 
the total current only when the main fuse has been 
melted and is vaporised.by a short circuit. As the 
auxiliary fuse requires a lower melting current than 
the main fuse, melting of the latter invariably entails 
the melting of the former, thus leading to complete 
interruption of the circuit. Since the auxiliary fuse 
is in parallel with the main fuse, the arc initiated by 
the melting of the latter cannot persist. In conse- 
quence of the heat generated the resistance of the 
auxiliary fuse which then alone carries the current 
increases rapidly, thus damping the short circuit 
current. Finally, the metal is converted into a non- 
conducting oxide which breaks the circuit. When the 
quenching powder is heated the evolution of gas begins 
at about 900 deg. Cent. 

This chemical transformation is accompanied by 
the absorption of a considerable amount of heat, 
which tends to prevent a further increase of tem- 
perature. The residue melts at about 3000 deg., 
and has no tendency to form a cohesive flux. The 
lining of the outer tube is composed of highly re- 
fractory material. The main fuse is threaded through 





the inner tube on which the auxiliary fuse is wound 
as a spiral, thus shielding the main fuse electro- 
statically, and preventing the occurrence of glow 
discharges at the surface of the main fuse and the 
development of ozone and the oxidation products 
associated therewith. The auxiliary fuse is composed 
of a metal which is said to protect itself from nitric 
acid by the formation of a reliable oxide film. As 
the main fuse is also coiled, its length can be mad 
half as great again as the containing tube. Tests 
have shown, the makers state, that the breaking of 
large currents at zero lagging power factor on the 
principles described is only possible when the main 
fuse has a certain minimum length, which is depend- 
ent on the voltage. That it is unnecessary to make 
the length of the containing tube as great as this 
minimum length is due to the action of the quenching 
powder, which fills the spaces between the individua! 








FIG. 7—-OUTDOOR FUSE MOUNTING 
coils of the fuse, the arc which occurs when the fuse 
melts following the spiral path of the fuse very closely. 

The amount of gas evolved from the quenching 
powder when the fuse melts depends on the value ot 
the current at that instant and on the previous fuse 
loading. The greater the current at the instant of 
melting, the greater is the amount of heat which the 
quenching powder must absorb and the hotter the 
powder is as a result of the previous loading the 
sooner will the evolution of gas begin. In order that 
the gas resulting from the breaking of large currents 
and prolonged overloads may not shatter the special 
glass containing tubes, relief caps are provided at 
each end—a small one for relieving the pressure in the 
inner tube and a larger one of ring shape for the outer 
containing tube. Both relief caps are of slightly 
conical shape. They fit into the caps at the end of 
the tube, and both are blown off, if the pressure inside 
the tube exceeds a few atmospheres, although this 
only occurs when a fuse is operated at the limit of 
its breaking capacity. In most cases the fuse remains 
completely sealed. 

Fuses for indoor use (Fig. 6) are mounted on 
standard pedestal insulators, and the spring holders 
enable the fuse to be clipped with ease. The outdoor 
type of fuse mounting (Fig. 7) is of the underhung 
pattern, and the insulators conform with German 
standards. Particular attention has been paid in 
this case to the design of the fuse holders, which 
consist of round section copper loops, a design which 
has been found to minimise the danger of the accumu- 
lation of snow and ice. The shape of the holder is 
said to ensure good all-round contact, and the fuse 
cannot fall out, owing to vibration. Fuses for indoor 
and outdoor service are identical. 

Owing to the small mass of the fusible conductor, 
rupture begins a few thousandths of a second after 
the short circuit, and only the initial portion of the 
current wave develops. After the main fuse melts 
the increasing resistance of the auxiliary damps the 
current. The guaranteed rupturing capacity of the 
fuse which is made for the voltages and currents 
given below is based on the most adverse conditions. 


Rated voltage, Rated currents, 
y A. 


10 1 oe ft 6 toe 15 
20 Saal oat | | gta Aggy 
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Maximum permissible instantaneous short circuit 
currents based on tests made in the Siemens-Schuckert 
high-power laboratory are given in the table below :-— 





| 


Rated Maximum instantaneous short 
System | voltage of | circuit currents in kA for 
voltage, | the fuse, rated currents of 
kV. | kV. | —________. -|- - - 
| 2A, | 4A. | 6A. | 10A.| 156A. 
| - - - 
6 | 80 | 65 |} 58 | 50 | 30 
10 | 
10 50 40 | 35 | 30 20 
15 | 30 | 24 ofS YP 
20 | | 
20 | ig | 15 | 12 ) 10 
ne | 14 | 10 8 | | 
| 30 | | 
30 12 10 8 | H 
‘ 


| | | Heer? 
The continuous power rating of the fuse is that 
corresponding to the rated voltage and current, 
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whilst the maximum continuous power rating is 
governed by the limiting current or the current 
which the fuse will just carry for an indefinite 
period without melting. Operation at the limit- 
ing current differs from operation at the rated 
current in that the temperature of the fuse is 
higher in the first case. The difference between 
limiting and rated currents is a measure of the 
reserve capacity of the fuse in regard to short over- 
loads, and current rushes, and it is important that the 
high temperature produced by running at limiting 
current shall be insufficient to alter the operation and 
life of the fuse to any appreciable extent. 

Curves showing the dependence of melting time 
on the overload are shown in Fig. 8. The ratio of 
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Fic. 8 E.H.T. FUSE CHARACTERISTIC CURVES 


limiting current to the rated current selected is about 
1-75, which similar to that prescribed by the 
V.D.E. for low-voltage fuses. The ratios are of 
particular importance in connection with the pro- 
tection of transformers by means of fuses. Short 
circuits on the L.T. side must be broken by the L.T. 
fuses and the H.T. fuse must operate only with 
faults on that side. The melting time curves of the 
L.T. fuses must therefore lie in every case below those 
of the H.T. fuses, taking the transformer ratio into 
account. In other words, the transformer must be 
over-protected on the H.T. side, not only for the 
reason mentioned but also on account of the rush of 
current which occurs when the transformer is switched 
in. When conditions are not particularly unfavour- 
able it is recommended that the fuse be selected in 
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FIG. 9—-TRANSFORMER AND FUSE RATINGS 


accordance with the table below, which gives, in 
addition to the current rating of the fuse, the current 
rating of the transformer it is to protect : 


Rated current of the trans- 
former—less than or equal to 


Rated current 
of the fuse. 


rim tol 
Pan 


-8 
Dikthy Saseue cusove! SG 3-0 
= os “ aie ~ ee 5-5 
15 10-0 


In this manner the power rating of the transformer 
protected by the fuse can also be determined, and 
Fig. 9 shows the resulting relation in the case of three- 
phase transformers. 


(T'o be continued.) 





| the nature of the castings. 





Steel Castings.* 
By Dr. W. H. HATFIELD. 


Tue object of these interchange papers is that of 
endeavouring to obtain some comparison as regards the 
outlook, methods, and results of practice in our respective 
countries. The author’s very interesting and pleasant 
experiences during visits to the United States of America 
caused him to accept with much appreciation the invita- 
tion to present this paper. 

Our foundries in Great Britain are fortunate in several 
respects. We have highly skilled workmen with long 
traditions in the trade, and we have an excellent supply of 
shrewd and practical managers and foremen. The demands 
upon our foundries differ in measure from the demands 
upon many of your own foundries, principally in the 
greater diversity of design of casting and the larger number 
of oddment orders, which factors call for great skill and 
resource on the part of our staff and workmen. An indi- 
vidual foundry is frequently called upon to produce a wide 
range of castings; castings for turbine construction, 
railway castings, dredging plant, ships’ castings, castings 
for agriculture machinery, for chemical plant, pump and 
valve parts, not to mention the vast range of general engi- 
neering castings. Such a wide range demands the use of 
many different steels with necessary metallurgical and 
metallographic knowledge on the part of the management. 

The art of making steel castings has reached a very high 
standard. It is, of course, well known and appreciated 
that if everything is subordinated to the production of a 
perfect steel ingot, i.e., simplicity in design of mould and 
feeder head, control of casting temperature, speed of 
teeming, not to mention the provision of perfectly “ killed ” 
liquid steel, even so, perfection is difficult of attainment. 
When, therefore, the designer sits down in his drawing- 
office and presumes to prepare drawings of the finished 
shapes in which the steel has to do service, and then expects 
the foundrymen to cast these parts into their final shapes, 
he can only be saved from trouble by the art of the foundry- 
man. The designer always asks much of the foundryman 
and sometimes asks too much. No one should presume 
to design steel castings unless he has had adequate foundry 
experience. However, whatever the complexity of design 
or changes in section there may be in the casting required, 
the foundryman is expected to and usually does produce 
a reasonably good casting by arranging the suitable 
number and form and position of gates and feeders, suit- 
able position of mould, the correct nature and condition 
of the refractories used for mould and cores. 


RESEARCH. 

The need for research in steel founding has long been 
appreciated in Great Britain, and the larger companies 
have their own research laboratories; the Brown-Firth 
research laboratories, which the author has the pleasure 
of directing, having been in full operation so long ago as 
1908. Of later years, however, co-operation in problems 
affecting the whole industry has developed, and for some 
few years now the Steel Castings Committee, a technical 
committee of the British Federation of Iron and Steel 
Manufacturers, has been doing very useful work, its first 
report having been issued in 1933 (Iron and Steel Institute). 

Whilst the steel founder is very successful in most 
instances, it is appreciated that his practice is even yet 
necessarily based upon an empirical handling of a large 
number of acquired data in the light of practical experience 
in the foundry. The accumulation of exact knowledge 
as years pass is gradually changing over the “ art” into 
the ‘‘ science *’ of steel founding. Research into many of 
the obvious problems is not easy owing to the difficulty of 
experimenting as regards the physical chemistry of steel 
making, and the determination of physical and mech- 
anical values at the high temperatures involved. Much 
progress is, however, being made. 

One interesting problem as yet unsolved is the apparent 
fact that fluidity would at times appear to be influenced 
by the physical chemistry of steel making and be, in 
measure, independent of actual temperature. No ade- 
quate means of determining fluidity against an absolute 
standard has yet been devised, whilst the effect of tempera- 
ture on the true viscosity of molten steels has not been 
discovered. The effect of methods of deoxidation and of 
the oxygen content are now being studied in a promising 
manner, both at Sheffield University and at the National 
Physical Laboratory. Invaluable work is proceeding on 
behalf of the Steel Castings Committee at Woolwich 
Research Laboratories on the strength of steels subsequent 
to freezing. The properties and applications of various 
refractory materials as moulding material is now having 
attention on lines not hitherto attempted. In this short 
paper, however, the author can best deal with present 
steel founding practice. 

MANUFACTURE OF STEEL. 

Whilst the open-hearth process is used, particularly for 
the larger castings, the electric processes are being exten- 
sively applied particularly for the smaller castings. Con- 
siderable tonnage is also being produced from small con- 
verters. As regards the smallest of castings, the crucible 
process is still regarded as effective. The process employed 
is largely determined by the composition of the steel and 
Except to state that whatever 


| the process the steel must be of the dead killed or piping 


type, it is unnecessary to deal further with that aspect of 
matters on this occasion. 
Sanps, &c. 

In sands the essential properties required are refractori- 
ness and porosity. As regards preparation, correct 
grading, and control of moisture content are essential. 
Systematic handling is the only means for ensuring con- 
sistent results, which demand uniform qualities both 
chemically and mechanically. The use of a suitable pro- 
portion of old sand is not only feasible, but very satis- 
factory and economical, but the practice in this respect 
must be, and is, carefully planned and recorded. 

From this point of view a foundry working on repetition 
work, producing large quantities of castings to a particular 
pattern, has a great advantage, since the preparation of the 





* An interchange paper from the Institute of British Foundry- 
men to the American Foundrymen’s Association. Read October 
24th in America. 











sand can be systematised on a much simpler scheme than 
in a foundry which produces castings of miscellaneous 


types. At the same time the foundry of the latter type 
has greater facilities for studying the response of different 
mixtures to the varying factors, and is therefore better 
able to make a suitable selection when a new type of 
casting is to be made. Permeability and strength data are 
given in various publications and need not be discussed 
here. Whilst such data are of great value, it is necessary 
in all cases to obtain direct practical experience as to the 
suitability of any moulding material for particular 
purposes. 

The cost of sand per ton of finished castings is, naturally, 
an important factor in the cost of the casting, and therefore 
necessitates a careful study of market prices of the available 
sands. 

The variables in castings, which affect the properties 
required in the sand, are such items as deep or shallow 
moulds, moulds with large surface area in the upper 
portion, simple or intricate form of mould, moulds for 
light or heavy sections, as well as the quality of steel to be 
cast. Light castings can usually be satisfactorily made in 
a naturally bonded sand, such as Yorkshire or Belgian 
yellow sand. The resulting floor sand is satisfactorily 
reconditioned and added in substantial proportions— 
say, 20 to 40 per cent., according to the work on hand. 
Such sands are fairly uniform and consistent with about 
fifteen minutes’ milling and the moisture content suitably 
controlled for green or dry sand work and are found to 
give good all-round results. Additions of washed silica 
sand have the advantage of increasing permeability and 
refractoriness. It is sometimes found to be an advantage 
to employ a green sand for the lower part of a mould and 
an oil sand dried for the upper portion. 

The influence of the type of steel used for the castings 
on the requirements is illustrated by comparing ordinary 
mild steel either with high-manganese steel or high- 
chromium steel. Manganese steel has a great erosive 
action and flows easily, whilst chromium steels tend to be 
somewhat sluggish. 

“* Compos ”’ are in use in special cases, the clay and other 
eonstituents being introduced in various forms and 
proportion, crushed silica bricks, old pots, common clay, 
china clay, together with coke dust. The aim, whether 
with sand or compo, is to obtain a material which at high 
temperature and load pressure has sufficient refractories 
to retain its shape and not become fused, and is at the 
same time permeable. 


CorREs. 

Cores must have the property of readily collapsing after 
the steel is solid, as otherwise pulling stresses are set up 
by the contraction in the metal around them immediately 
after freezing. Mild steel solidifies quickly, and the 
collapse of the core due to contraction must take place 
without delay if hot pulls are to be prevented. Silica sand 
of medium grain, bonded with a suitable oil, serves well 
for this purpose, but the degree of baking requires careful 
control. Some stiffening of the core to help it to retain its 
shape may be necessary in some cases, and an addition of 
resin to the mix may be employed for this purpose. 


MovuLpimne. 


The moulder’s art is the determining factor in obtaining 
consistently good castings. Long years of careful training 
are necessary in the case of moulders, and many of them 
have an astonishing intuition based upon long practical 
experience and observation. It is particularly important 
to reproduce the correct degree of ramming. Whilst for 
repetition work machine moulding properly controlled 
eliminates some of the variables due to the human 
element, the special type of steel foundry work with which 
the author is chiefly connected does not lend itself to any 
great degree to mass production by machine methods. 

The planning as regards fixing of cores, provision for 
venting, should be done jointly between those responsible 
for the different phases of the job. Free passage of air 
expelled from the sand by expansion effects must obviously 
be provided in an outward direction. The permeability 
of the backing sand is equally important to that of the 
facing sand. This is obviously of special importance in green 
sand work, due to the heavier generation of steam. The 
correct use of brackets calls for discrimination and should 
be decided beforehand with full appreciation of the 
features of the particular casting, and the same remarks 
apply equally well to core irons. 

The strength of the mould and mould box acquires a 
greater significance when dealing with castings having 
large vertical dimensions. The “‘ferrostatic ” pressure due 
to the head of fluid metal, being nearly eight times that 
for the same head of water, quickly reaches serious values. 
With large castings and castings of tubular shape it is no 
uncommon thing to have a depth of 30ft. of metal to take 
care of, whilst in the case of castings of large horizontal 
projected area, although the fluid pressure per unit area 
may be not unduly large, the total upward pressure on the 
mould covers reaches colossal values and demands heavy 
weighting suitably distributed; any movement in the 
parts of the mould during casting readily wrecks a costly 
casting. 

Perhaps the most serious question in the foundry in the 
production of sound castings is that of satisfactorily 
arranging for free contraction during cooling, particularly 
in the early stages just after casting. There are two 
separate factors entering into the phenomenon of “ pulled ”’ 
castings: (1) the strength of the refractories, whose 
natural thermal contraction is almost negligible in com- 
parison with that of the steel, and which are generally 
still heating up and expanding whilst the steel is solidifying 
and contracting; (2) the unequal cooling of the casting 
causing some parts to be contracting much in advance of 
others, which may be at a more tender stage as regards 
temperature. 

Whilst item (1) is largely a question of the correct choice 
of sands, item (2) brings in the question of design of the 
casting itself. The amount of contraction of large steel 
castings is very subtantial. A usual allowance for carbon 
steel castings is yin. per foot, and this leads to an amount 
on @ ship’s casting—say, on stem pieces or stern frames of 
30—40ft. length—of approaching 8in. It is necessary in 
such cases so to construct the mould that it can be 
liberated at different stages to prevent it from pulling 
itself to pieces. The most vulnerable positions are those 
which are last to cool, such as thick portions or the junc- 
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tions of cross ribs. The practice of adding thin brackets 
to protect such positions is successful in some cases, but, 
as already mentioned, requires judicious application as, if 
overdone, it may be the cause of trouble instead of the cure. 

The use of “ chills ” to accelerate the cooling of certain 
portions of the casting is advantageous in many cases ; 
but, like the use of brackets, requires careful judgment in 
its application. It has been shown that the danger of hot 
pulls may be transferred from a certain position in a 
casting, which would otherwise have been vulnerable, as 
being the last to freeze and suffering at that time from con- 
traction effects applying tension from the neighbouring 
solid material. If, however, the effect is merely to transfer 
the pull to another position equally likely to suffer, no 
advantage results. 

As regards the later period during cooling, it is a curious 





able weight of feeding head is very necessary. In steel 
castings even as much as 40-50 per cent. weight of feeding 
heads may be necessary according to the form of casting. 

Mention has already been made of “ contraction ” 
effects and the advantages, where possible, of hot stripping. 
As soon as possible after stripping, loose sand should be 
removed from the casting and it should be placed in the 
annealing furnace. 

EXAMPLES OF CASTINGS. 

The state of the * art ” can best be judged by sectioning. 

Fig. 1 is from a photograph of a turbine casing cast in 
mild steel, and this instance might be used to discuss the 
technique of the foundry which is employed to ensure 
soundness in such complex and difficult castings. 

This was a turbine steam end casing (top half) with 





up and divided into sections for convenience in drying and 
in placing the cores. The total number of “ drawbacks ”’ 
was ten and the number of cores nineteen. Drying was 
carried out at approximately 320 deg. Cent. for periods 
up to forty-eight hours according to size. After part 
drying, and whilst warm, the surfaces were sprayed with 
tar and then given a further drying period. 

The steel was melted in an acid Siemens furnace, 
actual analysis being :— 


the 


Per cent. 
Carbon 0-18 
Silicon 0:38 
Manganese 0-75 


of the charge of about 30 tons. The casting temperature 
was 1570 deg. Cent. and the metal was cast simultaneously 
through two 1 jin. nozzles in the same ladle. 

















Fics. 1 


fact that cracks appear liable to develop at a temperature 
not far removed from the “blue brittle’ range—say, 
300 deg. Cent. in plain carbon steel. These are clearly 
due to the production of internal stress due to differential 
cooling of the mass, and whereas the material down to a 
temperature of a dull red heat—say, 500-550 deg. Cent.— 
has some capacity for yielding under such stresses, this 
yielding property is known to be present to a much smaller 
degree round about 300 deg. Cent. or at lower tempera- 
tures, and this presumably accounts for the apparent 
critical nature of the ‘“‘ blue ” range of temperature. For 
special qualities of steel this critical range may occur at 
higher temperatures. A suitable control of cooling con- 
ditions, and correct interposition of heat treatment is the 
method generally employed to overcome the danger of 
“cold” cracks. Frequently much can be done by small 
modifications in design to reduce both hot pulling and cold 
cracking dangers. 
CASTING CONDITIONS. 

Little need be said about the actual casting operations. 
The transfer of metal from furnace to mould requires 
adequate plant for manipulation. Avoidance of the 
inclusion of slag and foreign matter in the mould is 
obviously necessary, and the need for the employment of 
sufficiently high metal temperature to give the necessary 
fluidity without undue superheat is readily appreciated 
by those in charge of casting operations. The molten 
metal should be run into the mould as quickly as is con- 
sistent with a proper flow and adequate control. 


FEEDER HEADs. 


The choice of the number, form, and spacing of the 
positions of feeder heads of a casting is the great responsi- 
bility in the production of the majority of steel castings if 
a satisfactory solid product is to be obtained. The freezing 
of any section naturally proceeds from the outer surface 
inwards, and the inner portion thus has to suffer the com- 
bined liquid and solid contraction after the outer solidified 
portions are more or less set in position. The natural 
tendency to form a “ cavity ’’ must be met by having an 
adjacent supply of hot fluid metal which can run into the 
desired position in sufficient quantity to prevent the forma- 
tion of a cavity. All feeder heads should be applied in 
such positions that no contracting inner part of the 
casting is denuded of metal. The thinner portions 
naturally tend to draw from the thicker portions, and 
junctions of ribs and cross members which lag slightly 
behind the neighbouring parts in cooling are liable to have 
their centres “ sucked.” 

Feeder heads must be sufficiently numerous to feed all 
points where such a tendency may exist. Modifications 
in design can frequently remove danger points, since thin 
and thick sections in juxtaposition are naturally not ideal 
from the foundry point if view, however desirable they 
may be as regards the purpose of the designer. Clear 
judgment and appreciation of the natural course of flow 
of the metal in the moulds and of the order of freezing is 
required. In a composite casting each section generally 
demands separate feeding. 

The suitable form and size 
appreciated by sectioning examples of different types. 
Several cases are indicated later in the paper. In addition 
to having sufficient ‘‘ body ” of metal, they must be such 
that the central pipe or cavity which forms in them does 
not extend into the actual casting. Long thin heads fail 
in this way, and actually bring added weakness by freezing 
across near the outside and thus causing a deep-seated 
inner and discontinuous pipe. It will be appreciated that 


of feeder heads are best 


in a steel ingot, where conditions are favourable, a reason- 





AND 2-STEEL CASTING OF A TURBINE CASING, SECTIONED 


inner chamber Oft. 5in. diameter and external dimension 
5ft. 62in. by 9ft. 4in. horizontally and depth 6ft. 2in. The 
net weight as delivered after rough machining was just 
over 13 tons. The general form, as well as details, is given 
in the four drawings shown in Fig. 3. It will be seen that 
the inner chamber is connected with the upper horizontal 
valve chest by a number of distributed steam passages and 
that there are various cavities (giving the equivalent of a 


Further metal (about 25 cwt.) was added to all the top 
* heads ”’ on the casting about one hour after casting, this 
metal being taken from a separate furnace. 

The metal was run simultaneously through two vertical 
runners, 24in. diameter, vid the bottoms of two heads a 
and 6 situated near the outer covers of the large end 
flanges of the casting. The runners were constructed of 
fire-clay runner sleeves. The heads a and 6, which were 
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incorporated in the casting, as well as several projecting 
inner portions. Stiffening ribs are attached at various points. 

For this casting mould and cores were entirely con- 
structed in a “compo” of old pots, silica bricks, sand, 
china clay, and coke breeze well ground. The facing in the 
mould was 3in. to 4in. deep, the backing being in floor 
sand. For the cores the facings were up to 3in. thick for 
the larger ones and about lin. for the steam passages, the 
core centres being coke ashes, &c. The mould was rammed 





nected to the mould through suitably radiused passages. 
These heads were stopped off at 3ft. height except for 
central 3in. passages at the top. Other heads provided on 
the casting were as follows :— 

¢, 16in. by 12in. oval, at the crown of the end flange ; 

d and e (18in. diameter) over bottom flange at the ends 
of the casting, not far from the vertical central plane ; 

J (Jin. diameter), on gland face ; 

g (12in. by 16in.), on the same level as c, placed at centre 
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of oval; casting just below the horizontal valve box ; 

h and ¢ (12in. by 10in. oval), lft. 7in. each side of centre 
of casting as indicated, feeding the rib projecting portion 
of the inner cylinder ; 

j, a small head (7in.) over central rib at the top ; 

k and 1, 14in. heads over flanged ends of top valve box ; 

m, n, 0, p, g, and r, oval heads (12in. by 10in.), over 
hosses and valve box ; 

s and t, heads Tin. diameter over extending upper 
portion. 

‘Thus there were twenty heads. The gross weight of the 
casting including heads was 25} tons, the weight after 
removal of heads, but before machining, 14} tons, and 
weight as supplied to the turbine builders 13 tons 1 cwt. 

The casting was cased in the mould round the feeder 
heads within two hours of casting, but otherwise cooling 
was allowed to proceed without interference for a period of 
nine days, by which time the temperature through was at 
about 100 deg. Cent. It was then roughly dressed. The 
smaller heads at this stage were partially removed and 
the larger heads cut away by the oxy-acetylene flame to 
within about 2in. of the casting proper, the object being to 
minimise the effect of heavy masses during heat treatment. 
All cores were loosened out, but not completely cleaned. 
The residue of sand in certain portions (e.g., steam 
passages) had the advantage of keeping down scaling 
effects during heat treatment. 

The casting was placed in the annealing furnace standing 
practically cold, and heated up slowly with the furnace. 
The furnace was producer gas fired and the heating up 
occupied a period of thirty hours, and the upper limit of 
temperature of heating was 900 deg. Cent. After maintain- 
ing the casting at this temperature for twenty-four hours 
it was allowed to cool slowly in the furnace to 600 deg. 
Cent. and was then slowly reheated to 750—770 deg. Cent., 
held for sixteen hours and finally cooled off in the furnace 
very slowly. The heat treatment covered a total period of 
fourteen days. 

The casting was then rough machined, fins, &c., removed, 
and a further low-temperature annealing treatment given. 
The temperature was 650 deg. Cent. and the total period 
occupied, including heating and cooling times, was six 
days. The casting was finally dressed, chiefly by shot 
blasting, and was then ready for delivery. 

Fig. 1 shows the finished casting. This was sec- 
tioned and the disclosed surface is shown in Fig. 2, and 
it will be seen how free the internal metal is from any 
shrinkage or other defects. The plane of sectioning can be 
readily determined from the drawings Fig. 3. Test pieces 
cut from the casting in its final conditions gave the follow- 
in results : 


A. B. 
Tensile test, yield point, tons per sq. in. 16-0 16°5 
Max. stress, tons persq.in. 31-4 31-7 
Elongation per cent, on 
2in. sat fe we 32-0 30-0 


Bend tests 180 deg. without cracks on jin. by jin. section. 
Please note that the tons used in this paper are English 
tons of 2240 Ib. equivalent. 

Heat TREATMENT OF STEEL CAsTINGs. 

Steel castings require heat treatment to put them into 
a “ serviceable ”’ condition from several points of view : 
(1) To liberate casting stresses; (2) to break down the 
casting structure ; (3) to give the material the most suit- 
able hardness and mechanical properties for the particular 
purpose it has to serve. 

As regards (1), a sufficient treatment would be a period 
of “ soaking” at a temperature at which the casting is 
slightly plastic, followed by slow cooling. In the case of 
mild steels a*temperature of the order of 650 deg. Cent. 
would be sufficient. It is essential, however, that heating 
up to the maximum temperature should be at a suffi- 
ciently slow rate to avoid the superposition of heating up 
stresses, since in general these would be additive to the 
stresses left in after casting, and would tend to cause 
* clinking.” In large castings this is a very serious 
danger. 

As regards (2), the system of crystallisation formed in 
the steel when solidifying is usually not only coarse, but 
of somewhat acicular form, and tends to a deficiency in 
ductility if not actual brittleness. Naturally, the degree 
to which this exists varies very much with the type of 
steel, as well as with the size of casting and casting tem- 
perature. A prolonged heating at a temperature well 
above the upper critical point of the steel, applied to the 
casting gives opportunity for diffusion of the constituents 
which form a solid solution at high temperatures and sub- 
sequent cooling provides for a recrystallisation resulting 
in a refined structure. This treatment for most castings 
can be combined with (1), as indicated by the example 
quoted later. 

This aspect of heat treatment is successfully dealt with 
for mild carbon steel castings without difficulty and 
resulting mechanical tests are of a high order. In the case 
of alloy steels, particularly the richer alloy steels of fairly 
high-carbon content—e.g., 3 per cent. Cr, 0-9 per cent. 
carbon—the diffusion of carbides is a much slower pro- 
cedure, and extended annealing periods may be necessary. 
The necessary times and temperatures to give the desired 
result for each type of steel can only be arrived at by 
experience. 

With regard to (3), it will be appreciated that whilst 
many castings are in their most satisfactory condition for 
service in the annealed condition, there are many special 
purposes for which a somewhat higher hardness is desir- 
able. Carbon steel castings are given a slightly higher 
hardness by normalising—-air cooling from above the 
recalescence point—instead of annealing. Certain alloy 
steels—e.g., nickel-chrome or nickel-chrome-molybdenum 
steels—may, after annealing, be given a hardening and 
tempering treatment, whilst ‘‘ austenitic” alloy steels, 
such as 12 per cent. manganese or high Cr-Ni stainless 
steels, require putting into the true austenitic condition, 
which demands a rapid cooling from a fairly high tem- 
perature. 

It will be appreciated that the application of any 
drastic “‘ cooling ** treatment to a casting is liable to set 
up serious stresses during and after such treatment, and 
discrimination is required in deciding whether such treat- 
ment is a safe procedure, having in mind the size and form 
of the casting. In any case, except for the austenitic 
steels, a suitable reheating or tempering treatment should 
follow any hardening or quenching, so as to minimise 








residual stresses as well as to remove brittleness and lack 
of uniformity in hardness. 

As in the case of the heat treatment of forgings, the 
pieces require adequately supporting and handling so as 
to prevent distortion, either while hot or during heating 
and cooling. 


GENERAL. 


The author trusts that, so far as the limitation of space 
in this short paper permits, a useful account has n 
given of the points of view of the British steel founder. 
Much more space could be given to the single phase of 
feeding and sounding, but it is hoped that sufficient data 
have been given. 

It must, of course, never be forgotten that a steel 
casting is not a steel forging. The latter is based on an 
ingot, the production of the soundness of which has been 
the first consideration; simple in design, narrowest 
section at the bottom, greatest sectional area at the top, 
and the ingot proper having superposed upon it an ade- 
quate refractory lined feeder head. On the other hand, as 
regards castings, the designer produces the ultimate 
shapes most likely best to serve his p and looks to 
the foundry to make the best job it can of the case. The 
result generally is good. It should, however, be borue in 
mind that a higher factor of safety is advisedly applied in 
the case of castings than in the case of forgings. The 
occasional unsoundness or the hidden defect must not 
unduly prejudice the working parts. : 

As regards specifications for castings, it might be 
observed that the intrinsic properties of cast and properly 
heat-treated steel are excellent, but frequently as regards 
the cast on test pieces it must be pointed out that there is 
difficulty in arranging the local feeding of the steel to 
produce perfect soundness and thus bring out the intrinsic 
values of the material in the test figures. This is a uni- 
versally appreciated difficulty with castings which cannot 
be too much emphasised. Everything points to the wisdom 
of complete confidence and interchange of ideas between 
the designer, the ehgineer, and the steel founder; as 
regards the design, the manufacture, and the final testing, 
much is to be gained by such intimate collaboration. 








A Capacity Measuring Instrument. 


OPEN circuits in underground cables are by no means 
rare. A subsidence in the ground, as often occurs in 
mining districts, may cause a joint to pull apart or an 
earth or short circuit in a high-tension cable may generate 
sufficient heat to burn a portion of it. Whatever the 
cause of the break may be, it is obviously impossible to 
employ a loop test based on resistance. By means of the 
instrument shown in the accompanying illustration, how- 
ever, it is possible to measure the cable capacity in micro- 
farads at one end as far as the fault, and by dividing the 
value by the capacity per yard of cable the position of the 














CAPACITY MEASURING INSTRUMENT 


fault may be obtained. If, as is often the case, the capacity 
per yard is unknown, the capacity of a sound and similar 
core in another part of the system can be measured and, 
knowing the cable length, the desired figure can readily 
be secured. Another method is to measure the capacity 
of the damaged core at each end of the cable so as to obtain 
a ratio which will serve for arriving at the position of the 
break. If there is a sound core of the same size and con- 
struction as the faulty one in the same cable, microfarads 
can be ignored and the two capacities, i.c., that of the 
sound core of full length and that of the faulty core as 
far as the fault can be compared directly with one another 
in one operation. The ratio thus obtained applied to the 
length of the sound core gives the position of the fault, but 
it is essential to remember that while two cores may have 
the same resistance, they may vary greatly as regards 
capacity, as, for example, the inner and outer of a concen- 
tric cable. It is also to be borne in mind, particularly in 
the case of distributors, that the capacity of a main con- 
ductor will include that of all the services connected to it, 
although if they are fairly evenly distributed along the 
cable they will tend to cancel out. A test on a long cable 
will often give a more accurate result than one on a shorter 
cable, as the disturbing factors which may upset the test 
on a short cable tend to neutralise each other as the 








The resistance of leads and connec- 
tions, if they are reasonably well made, do not appre- 
ciably affect the result. 
The instrument shown 
of an ebonite panel with a non-inflammable celluloid 
scale consisting of ten parallel lines with a constantan 


length is increased. 


in the illustrations consists 


wire stretched over each of them. The wires are held at 
each end in strong brass clamps and are connected 
together to form sections of a single slide wire about 7ft. 
long. A standard capacitator is placed under the panel 
and is connected as shown in the diagram. To measure 
the capacity in microfarads by means of the internal 
standard the plug is placed in the right-hand hole, as shown 
in the diagram, and the buzzer in the middle of the dia- 
gram is set into operation. With the headphones in posi- 
tion the operator then touches each section of the slide 
wire with the feeler to be seen on the right of the illus- 
tration showing the complete instrument. One of the 
wires will be found to give a sound distinctly less loud than 
the others and the feeler is then moved along that wire 
until a point of silence or something approaching it is 
found. The point on the scale immediately under the 
feeler gives the reading desired. If the point is in the 
middle of the wire an uneven scale is used and the reading 
divided by 100 gives the microfarads. If the point is 
towards either end where the uneven scale is somewhat 
crowded the even scale is used when 


Reading 


a microfarads. 
1000 — reading 


+0°1 


When comparing the two ends of a damaged core a reading 
is taken, as explained, at each end. Calling the results ‘* A 


; B 
and “B’”’ respectively total length of cable 
} 2 A+B So 
=distance from end “ B.”’ To compare the faulty core 
directly with a similar sound core in the same cable the 


plug shown in the diagram is placed in the left-hand hole 
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CONNECTIONS OF CAPACITY MEASURING INSTRUMENT 


and the sound core is also connected to the instrument. 
The reading is taken on the even scale and the 
Reading 


— length of sound core=distance of fault. 
1000 — reading 8 


The instrument is made by Price and Belsham, Ltd., of 
Tamworth-lane Works, Mitcham, Surrey. 








An Adjustable Spanner. 


WE illustrate below, assembled and taken apart, a 
new design of adjustable spanner manufactured by the 
Master Tool Company, Ltd., of Newtown, Parkstone 

















ADJUSTABLE SPANNER 


Dorset. The body of the spanner 1s made from solid 
drawn steel tubing. At one end the body carries a knurled 
handle mounted to rotate on a ball bearing and serving 
as a nut for the screw on the tang of the adjustable 
member of the spanner. At the other end the body is 
formed with a solid jaw; the flattened portion of the 
tube extends a short distance beyond this jaw and thereby 
is made to provide additional support for the moving 
member. The jaws are formed of hardened high-carbon 
manganese steel. The spanner has no loose parts. In 
particular the knurled handle while free to rotate remains 
attached to the body when the movable member is com- 
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pletely unscrewed and withdrawn. As the operating 
mechanism is completely enclosed there is little or no 
likelihood of the action being interfered with by the 
ingress of grit or foreign matter. The use of a ball bearing 
at the handle makes the adjustment of the spanner very 
easy. In addition it permits great force to be transmitted 
from the jaws to the object between them. The spanner 
can, in fact, be closed on the object with a vice-like action 
and can actually be used as a vice or clamp. It may be 
employed in this manner, for example, for removing 
studs and split pins. Once tightened it remains firmly 
on the object until it is released. The releasing action 
by reason of the presence of the ball bearing is smooth 
and easy. The spanner is at present available in three 
sizes namely 9in. overall length to take up to jin. nuts, 
6in. length to take up to jin. nuts and 3}in. length to 
take up to fin. nuts. 








Combined Isolating and Relief 
Valve. 


THE valve, by Hopkinsons, Ltd., of Huddersfield, 
illustrated by the accompanying drawing, is intended 
to take the place of the simple safety valve which should 
be part of the equipment of any vessel supplied with 
low-pressure steam through a reducing valve, from a 
high-pressure range. It has the effect of definitely cutting 
off the vessel from the steam supply should the reducing 
valve fail to function for any reason. As will be seen from 
the drawing, it is virtually a safety valve of the “‘ pop” 
variety—that is to say, as soon as it opens, on account 
of excess pressure, the steam impinges on an auxiliary 














System 


Tre Encineer”’ 


ISOLATING AND RELIEF VALVE 


piston of large area and the restraining force of the spring 
is quickly overcome and a free vent allowed for the steam. 
In this case, however, a skirt is added to the valve and 
ported as shown. When the valve opens the lower part 
of the skirt completely closes the passage for steam to the 
vessel. Only excess pressure is relieved, and it is therefore 
possible to use a smaller valve than would otherwise be 
necessary. The relief valve closes within 5 per cent. of 
blow-off pressure, and automatically reopens the steam 
supply to the low-pressure system, thus avoiding the 
necessity for adjusting the reducing valve to reopen the 
steam inlet. 

The valve head floats on the spindle, and is free to take 
up its own position on its seat, while the material 
used for the valve and seat is Hopkinsons’ ‘‘ Platnam ”’ 
metal. 

The body and spring case are made of bronze. There 
is a testing handle on the end of the spindle, and a cover 
and padlock to prevent interference by unauthorised 
persons. Both straight-through and angle types of valve 
are available. 








A New Packing Ring. 


A NEw ring for packing the glands of piston-rods, which 
has just been brought out by the Hoyt Metal Company of 
Great Britain, Ltd., Putney, London, 8.W.15, is illus- 
trated by the accompanying engraving. It has been given 
the name of Silver Ring Packing, and, as its name implies, 
is of metal. The alloy necessarily differs from the Hoyt 
standard Babbitt anti-friction metals, yet, at the same 





time, possesses high anti-frictional properties. The metal 
is made up in the form of conical washers with double- 
bevelled edges, which, as will be seen, provide parallel 
faces to bear against the rod and the interior of the 
stuffing-box. Two series of these washers are assembled 
in the box with their slopes opposed and a lantern ring 
in between. This ring can be used for the introduction of 
lubricant, if necessary. The gland, neck ring, and lantern 
have faces chamfered at an angle of 15 deg., so that when 
they are tightened up they spread the rings slightly, 
besides pushing them forward. When the rings are 
assembled there is formed a series of oil grooves next to 
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METALLIC GLAND PACKING 


the rod, which ensures effective lubrication and helps to 
seal the joint after the fashion of a labyrinth packing. 
These packings have been given some very severe trials 
and are said to be effective for gas pressures ranging from 
a vacuum up to 5000 lb. per square inch. They are, of 
course, equally effective with liquids, neither do they 
score the rod and produce shoulders. A sizing tool is 
provided by the makers with which the rings can be 
adjusted, within reason, for fractional sizes of rods. The 
bore of the ring is then reamered out parallel or skimmed 
up in the lathe. 








A Locomotive Fire Tube Failure. 


In the Railway Matters column of our issue of February 
2nd last, mention was made of the driver of a passenger 
train from Tring, L.M.S., being killed and his fireman 
incapacitated by a rush of steam and water through the 
fire-hole door when a steel tube failed as the train was 
running through Watford tunnel. The guard noticed 
that the train was running too fast as it approached 
Watford station, so he applied the continuous brake from 
his van and the train was brought to a stand. 

The accident was inquired into, on behalf of the Ministry 
of Transport, by Mr. Scott Main, whose report thereon 
appears among those on the accidents to railway servants 
in the Ministry of Transport Railway Accident reports for 
the first quarter of the present year. The steel tube which 
failed was in the centre of the fire-box tube plate, just 
above the lower row of superheater smoke tubes, of which 
there are twenty-one in three rows of seven. It was one 
of a complete set of 146 new tubes put into the boiler in 
December, 1931, which had been tested to 1000 lb. 
per square inch. The tubes, cold drawn, are reduced 
in diameter from Il{in. at a distance of 12}in. from the 
tube plate to ]1#in. and then to lfin., 2in. from the tube 
plate, but the thickness remains the same throughout. 
The last examination of the boiler took place on September 
8th, 1933, when forty-five of thé lower tubes were drawn 
for cleaning and examination purposes. No wastage 
of the tubes was then observable. The tube adjacent 
to the one which failed had not suffered in any way, 
and the loss of section was negligible. The tube that 
collapsed showed that action had taken place on the 
outside, 4in. from the inside of the tube plate. The 
wastage was uniform all round and to a knife edge. Scale 
was not in any way abnormal, and no other tube failed 
or deteriorated in that manner. 

A chemical analysis of the tube shows that, compared 
with others in the boiler, in composition or structure it 
was normal; but photo-micrographs revealed that not 
only had there been considerable grain growth in the 
affected portion of the tube, but the general structure 
of the tube itself differed appreciably from that of other 
tubes. Two alternatives are advanced to account for the 
steel being in this state :— 

(1) That the tube was not annealed and that the 
swaged portion was in a state of stress owing to cold 
work. In that condition the steel would be susceptible 
to corrosive influences and, whilst corrosion had been 
progressing, grain growth had also proceeded slowly 
owing to the action of heat in service, thus relieving 
the metal of strain. 

(2) During annealing the tube may have been left 
to soak for a long time at a rather low temperature, 
and grain growth took place during that period. 

Mr. Main ends his report by observing that these 





conclusions point to the fact that the tube was either 
not annealed or indifferently annealed previous to being 
placed in the boiler. The questions of annealing should, 
therefore, be gone into more carefully to ensure that a 
definite procedure is followed in future. To make use of 
existing tube plates it will be necessary for some time to 
use tubes which are reduced in diameter in a like manner. 
Mr. Main understands, however, that this design of tube 
is being discontinued and straight tubes substituted. 

Incidentally, it may be remarked that the question of 
boiler tubes is being exhaustively inquired into, and that 
their inspection has been arranged on a much more 
intensive system. It may also be remarked that water 
softening had nothing whatever to do with the condition 
of the tube under review, as the boiler had not been 
subject to treatment by that means since it went into 
service. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


RANSOMES, SIMS AND JEFFERIES, Ltd., [pswich, have received 
an order for additional electric trollybus chassis from the 
Municipality of Georgetown, Penang. 


RIcHARD GARRETT ENGINEERING Works, Ltd., Leiston, 
have received a repeat order for three 5-ton electric vehicles 
for the Glasgow Corporation Cleansing Department. 

C. A. Parsons anv Co., Ltd., of Newcastle-on-Tyne, have 
received from the County Borough of Southampton an order for 
a turbo-alternator of 25,000-kW capacity, complete with con- 
densing plant. The turbine will embody Parsons duplex 
exhaust, thus enabling it to develop this output efficiently in a 
single cylinder at 3000 r.p.m. The set will work with steam at a 
pressure of 400 lb. per square inch superheated to 800 deg. Fah. 
at the stop valve, and current will be generated at 6600 volts. 


Henry Simon, Ltd., Cheadle Heath, have received from the 
Park Royal Development Company, in connection with the 
establishment of a branch of = Guinness brewery at Park 
Royal, an order for the equipment of a granary which is now 
being erected for the storage of finished malt. The contract 
comprises the machinery for the reception of grain, its cleaning, 
weighing, and distribution to the various bins in which the grain 
will be stored, and the delivery from the bins to the brewery. 
The consulting engineers are Sir Alexander Gibb and Partners, 
who are responsible for all the work in connection with the 
Guinness brewery at Park Royal. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Hick, HARGREAVES AND Co., Ltd., Bolton, inform us that 
Mr. S. McLean has resigned his position on their selling staff as 
from October. 

BasTIAN AND ALLEN, Ltd., Church-road, Hanwell, W.7, 
have purchased the exclusive rights for the British Empire of 
the C.G.S. automatic coal burner. 

Tue 8.0.8. Patents Company, Ltd., is opening a northern 
office and test station at Atlas Works, Chapel-street, Levens- 
hulme, Manchester, under a close working arrangement with 
Edward G. Herbert, Ltd. 

CoLLIERY ENGINEERING, Ltd., Which has taken over the 
business relating to equipment for the treatment and prepara- 
tion of coal and coke for the market, previously carried on by 
Huntington Heberlein and Co., Ltd., of London and Newcastle, 
has now established central offices at 46, Rutland Park, Sheffield. 


INTERNATIONAL ComBuUsTION, Ltd., announces that the 
amalgamation of the interests of the following companies in 
the parent concern has now been completed :—Underfeed 
Stoker Company, now the Underfeed stoker division ; Combus- 
tion Steam Generator, Ltd., now the steam generation division ; 
Mining and Industrial Equipment, Ltd., now the grinding, 
screening, and filtering division; Combustion Engineering, 
Ltd., now the works division—all of International Combustion, 
Ltd. 








LAUNCHES AND TRIAL TRIPS. 


Wit.1AM Scoresby, research vessel ; reconditioned by Green 
and Silley Weir, Ltd., to the order of the Crown Agents for the 
Colonies ; dimensions, 125ft. by 26ft. by 14ft. 6in. The vessel 
left St. Katherine’s Dock, October 16th, for an expedition to the 
Southern Seas to carry out scientific research work in con- 
nection with marking whales. 

Warpawa, twin-screw motor vessel; built by Harland and 
Wolff, Ltd., to the order of the Shaw Savill and Albion Company, 
Ltd.; dimensions, 515ft. by 70ft. by 43ft. 44in.; to carry cargo 
and twelve passengers. Oil engines, Harland-B. and W. type ; 
trial trip, recently. 








WaTER STERILISATION.—Imperial Chemical Industries, Ltd., 
have issued a booklet entitled ‘‘ Water Sterilisation,” which 
summarises existing knowledge of water sterilisation by the 
chlorination methods and gives practical information concern- 
ing their application. It is nearly thirty years since Sir Alexander 
Houston stamped out an epidemic of typhoid at Lincoln in a 
most spectacular way by the use of sodium hypochlorite solu- 
tions, and more than twenty years since the efficiency of free 
chlorine gas as a sterilising agent was first demonstrated in 
America. Chlorination has since then become worldwide in its 
application, and to-day it is estimated that over 90 million 
people in 6000 communities are drinking water sterilised with 
chlorine. 

TRADITION PENcILS.—We have received from J. 8. Staedler, 
Ltd., of Mars Pencil Works, Nuremberg, and 13, Lamb’s Conduit- 
street, W.C.1, samples of a new kind of pencil which will appeal 
to architects and artists. These pencils have the appearance of 
crayons and can be used in the same way, but, if after applica- 
tion the paper is moistened with a soft brush, they at once run 
like water colours. They are made in twenty-five assorted 
colours and can be used in other ways than that indicated. 
For example, they may be applied to a wet paper or even taken 
up on a brush as if they were water colours. The scrapings made 
during sharpening may be dissolved in water. We understand 
that the colours do not stain the paper and may therefore be 
washed or rubbed out. Unlike crayons, easy mixing of the 
colours is possible. The material can be applied to all sorts of 
surfaces and is made up as small rectangular chalks as well as 
being mounted in cedar wood. The pencils are far from 
expensive. 


























Oor. 26, 1934 








THE ENGINEER 








Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Continental Steel Situation. 


The Continental steel makers are passing through 
an anxious time at the moment. Apart from Cartel dis- 
agreements, the threat of higher British duties and the 
development of competition from British and American 
steel makers in some of the export markets, their position 
so far as the volume of work goes is not satisfactory. 
Agreement of a sort has been reached regarding the 
German export sales, which greatly exceed the quota 
allotted by the Cartel. The arrangement amounts to a 
promise that for the time being Germany will cease selling 
in some of the most active overseas markets. This agree- 
ment, however, is not to apply to barter arrangements, 
and as it is thought the Germans may secure a consider- 
able amount of business in this way, the position is being 
watched with concern by other members of the Cartel. 
The steel makers of practically all European countries 
have been greatly helped by Japanese orders, resulting 
from the typhoon disaster of some weeks ago, and large 
orders have been forthcoming from Manchukuo. Another 
factor which is causing irritation to the steel makers is 
the attempt by the Continental Shipping Conference to 
raise its freight on steel for the Far East, but it is thought 
this will be settled satisfactorily before the end of the 
month. Considerable help has been afforded the Belgian 
and Luxemburg steel works by orders placed by the 
Belgian National Railways, totalling 30,000 tons of heavy 
rails and 200,000 steel sleepers. In France the steel works 
are reported to be operating at slightly less than 40 per 
cent. of capacity, owing to the decline of the home demand. 
As a result, they are pressing for a larger export quota. 
German works are well off for orders, although critics 
suggest that much of this work should have been passed 
to other members of the Cartel. At the moment, whilst 
fear is expressed at the prospects of English competition 
developing, attention is concentrated upon the American 
steel works, which are reported to have taken large orders 
from Japan and China at low prices. It is thought that 
the low rate of production in the United States--not more 
than 23 per cent. of capacity—will lead the Americans to 
cut export prices. 


The Pig Iron Market. 


The buying movement which started in Septem- 
ber and was maintained into the first few days of October 
shows signs of having run its course. Buying has become 
patchy, and the volume of new orders has declined during 
the past fortnight. This tendency is less noticeable, 
perhaps, on the North-East Coast than in most other 
districts, but even there the demand from local con- 
sumers has not been pressing. The feature of this market 
is the heavy deliveries which are being made to Scotland. 
In fact, the Scottish light castings industry has enjoyed 
a long spell of prosperity, and if it is not so busy now as 
earlier in the year, the industry remains in a comfortable 
position. There are only four furnaces producing foundry 
iron on the North-East Coast, and Scottish and local 
deliveries plus the day-to-day demand absorb the output. 
The situation as regards foundry iron in the Midlands is 
rather disappointing. The producers are well sold, and 
there is no complaint that specifications are being held 
back. Deliveries, indeed, are on a substantial scale, but 
the amount of new business reaching the makers is dis- 
appointing. The worst feature of the position is that the 
light castings foundries in the Black Country have experi- 
enced a sharp decline in the demand for their products, 
and in a number of cases are reported to be carrying stocks 
of unsold castings, which naturally reacts upon the 
demand for pig iron. Against this must be set the growing 
requirements of the heavy engineering industry, which 
lately have been of substantial proportions. The Scottish 
pig iron industry is satisfactorily placed, in that it is well 
booked until the end of the year. As in other parts of the 
country, day-to-day business has fallen off during the past 
week or ten days, but the general impression is that this 
is only a temporary phase, due in a large measure to so 
many consumers having covered their forward require- 
ments. A cheerful tone rules in the Lancashire market, 
and a number of contracts for foundry iron that had run 
out have been renewed. In some cases consumers have 
bought for delivery as far ahead as the end of March. 
Rather contradictory influences are at work in the hema- 
tite department. Consumers are heavily booked forward, 
while new business is limited to comparatively small lots 
for near delivery. Some anxiety, however, is expressed 
at the heavy production, which it is urged is tending to 
overlap consumption. This has affected the price position 
to a slight extent, and there has been some readjustment 
of West Coast quotations. Producers, however, show 
their faith in the future by their reluctance to sell for next 
year’s delivery at current prices. 


Scotland and the North. 


Although Clyde firms will build four of the nine 
destroyers recently ordered by the Admiralty, concern is 
felt at the rapidity with which the shipbuilding contracts 
in hand are being worked off. Fresh orders for naval and 
mercantile vessels are expected to be placed before the 
end of the year, but it is not anticipated that these will 
make good the completed tonnage. For the time being, 
the Scottish steel works are delivering heavy quantities 
of sections and plates to the shipyards on the Clyde and 
at Belfast, but the end of some of these contracts is in 
sight. The position of the constructional engineers is 
different, since not only have they a considerable amount 
of work in hand, but it seems likely that there will be 
steady additions to their books for some weeks. Work 
in connection with bridge-building schemes is also afford- 


brighter, and a number of overseas orders have reached 
the steel works, but the bulk of the material produced in 
Scotland is for the home trade. This is particularly notice- 
able in the black sheet branch, although in this case busi- 
ness from the Far East has helped to swell the order 
books. The re-rolling industry in Scotland is not well 
employed, and there is much short time working. It is 
from this branch that the demand for higher import 
duties is most insistent, as it is claimed that owing to 
cheap sea freight Continental bars and sections are sold 
in the Scottish market in considerable quantities. It is 
also alleged that large stocks are being held in Scotland, 
in case the duties are increased. In the past week or two 
a noticeably cheerful atmosphere has developed in the 
market in Lancashire. The constructional engineering 
establishments and the electrical engineers are actively 
employed, and the machinery makers have booked a fair 
amount of business. An improved demand for boiler 
plates has made itself felt, chiefly in the shape of orders 
from the locomotive builders. Apart from this business, 
however, the demand for plates has been poor. Business 
in sections has been maintained, the bulk of the orders 
being for the lighter descriptions. Makers of special 
steels report rather irregular conditions, but most of the 
works seem to have well-furnished order books. In the 
Barrow and Workington district the steel works are 
moderately busy, but some of the departments at. Barrow 
have shut down for repairs to plant. The orders on’ the 
books and the normal current demand should be sufficient 
to keep the mills well employed until Christmas. 


The North-East Coast and Yorkshire. 


The chief event recently in which the steel and 
engineering trades on this coast were concerned was 
the announcement of the Admiralty contracts for the 
construction of two destroyers on the Tyne. The ship- 
building industry on the North-East Coast had little 
real share in last year’s revival, and the announcement 
has created a better tone in the district. Other branches 
of the steel trade, however, have been well employed for 
some time, and recently the works have received a con- 
siderable tonnage of orders from abroad, which, combined 
with a steady home demand, has put them in a strong 
position. There have been fewer offers of cheap Con- 
tinental billets of late, and the home works seem to have 
benefited and are once again building up a reserve of 
orders. The constructional engineers have maintained 
a good rate of operations for some months, and there is 
no diminution in the demand for this class of steel. On 
the other hand, the works producing rails and other 
material are less well off for business. The plate works 
also are short of orders, but it is hoped that the readjust- 
ment of the plate makers’ extras list for the Indian market 
will bring substantial business from that quarter. The 
Yorkshire steel trade appears to be gaining ground. 
Most of the re-rollers in this district are well employed 
and have a good tonnage of orders in hand. The special 
steel section of the industry also is busy, and some attrac- 
tive orders have been placed recently by the railways. 
There has been no slackening in the demand for stainless 
steels. The makers are closely following the controversy 
regarding safety crossings, as the use of this material for 
the studs may enable them considerably to increase their 
production. Seasonal buying by the motor trade has not 
developed to any extent, but there is no reason to antici- 
pate any decline in the requirements of that industry 
from last year’s level. 


The Midlands and South Wales. 


On the whole, the finished steel departments 
in the Midlands are holding the ground they gained 
during September and the early part of October, but in 
one or two directions a quiet tone prevails. To some 
extent this is due to many consumers having entered into 
forward contracts against which they can specify. In one 
or two branches, however, consumers are not pressing for 
delivery so eagerly as they were a few weeks ago. Con- 
structional engineers in the Midlands are well employed, 
and some of them are engaged upon important contracts, 
but at the moment specifications for joists and sections 
are not reaching the steel works with the regularity which 
could be desired. The tone of the market, however, remains 
cheerful, and there is no weakening in the confident 
spirit which has ruled since the end of the holiday season. 
Business in plates has fallen off, but the decline in current 
business has left the works with a substantial tonnage of 
orders on their books. Boiler plates continue to be in 
weak demand. and an improvement in this direction would 
be welcome. Business in light plates has been maintained 
on a better scale, although the orders being placed are 
chiefly for small tonnages. The home demand for the 
thicker gauge sheets has been steady. Export business, 
apart from Japanese orders, has shown no improvement. 
The re-rolling mills are irregularly employed, and whilst 
some have a good reserve of orders, others are finding it 
difficult to keep their works steadily engaged. Complaints 
of competition from firms outside the Association con- 
tinue to be heard. In cases in which attractive orders 
have been in question there has been sharp competition. 
On the other hand, competition from sellers of Continental 
material has become much less noticeable, as there is a 
general fear that the present 334 per cent. duty will be 
increased. To some extent the uncertainty of the position 
exercises an adverse influence upon the purchase of 
British material, since would-be buyers are inclined to 
hold up orders pending developments. In the South Wales 
steel market a steady tone has prevailed. The tin-plate 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


Current Business. 


An order for sugar mill machinery, valued at 
£30,000, has been placed with Mirrlees, Watson and Co.., 
Ltd., of Glasgow. William Dixon, Ltd., ironmasters and 
colliery owners, of Glasgow, have placed an order with 
Simon Carves, Ltd., of Cheadle Heath, for a complete 
by-product coking plant to be erected at their Govan 
Ironworks, Glasgow. The plant will consist of a battery 
of fifty “‘ Underjet’’ compound coke ovens, equipped 
for firing with coke oven gas or blast-furnace gas. The 
ovens will have a capacity of approximately 900 tons of 
coal per day. The by-product plant includes a benzole 
plant for the production of motor spirit. A Simon- 
Carves static type electrical detarrer will also be installed. 
A contract for the construction of two pairs of gates 
for the Ayr and Calder Navigation Company’s extensions 
at Goole Dock has been awarded to Vickers-Armstrong. 
Ltd., of Elswick-on-Tyne. Four aerial cableways for the 
Kut barrage in Iraq have been ordered from John M. 
Henderson and Co., Ltd., King’s Works, Aberdeen. The 
Borough of Southampton has placed an order for a turbo- 
alternator of 25,000-kW capacity, complete with condens- 
ing plant, with C. A. Parsons and Co., Ltd., of Neweastle- 
on-Tyne. The Department of Overseas Trade reports 
that the following contracts are open for tender :—Egypt : 
Ministry of Education, machine tools, electrical and other 
workshop equipment for trade schools (Cairo, November 
8th). Egypt, Irrigation Department, cylindrical mild 
steel tank to hold 250 tons of fuel oil, fittings including 
260ft. of 5in. black wrought iron flanged piping and:240ft. 
of 3in. armoured flexible oil hose with flanged couplings, 
&c. (Khartoum, December 3rd). India Stores Depart- 
ment, lathes, grinding machines, woodworking machines, 
and equipment (New Delhi, November 12th). South 
Africa : Department of Posts and Telegraphs, steel private 
boxes (Pretoria, November 9th); South African Railways 
and Harbours, motor-driven sliding, surfacing, and screw - 
cutting gap bed lathe, all-geared head, for Salt River 
(Johannesburg, November 28th). Brazil: Viacao Ferrea 
do Rio Grande do Sul, ten pedal four-wheeled velocipedes, 
with rubber tires, for rail tracks 1 m. gauge (Porte Alegre, 
November 16th). 


Copper and Tin. 


Reports that the American producers , have 
entered upon a scheme to reduce production have been 
responsible for a much firmer tone in the copper market. 
The price, which had declined to 6-40c. at one time, 
gradually advanced to 6-80c., and the sterling quotation, 
which had dropped to £29, became moderately firm at 
£30 12s. 6d. c.i.f. The volume of buying, however, has not 
materially increased, and so long as Germany remains out 
of the market it is difficult to see how normal conditions 
ean obtain. The German consumers are living on their 
stocks, but there is no doubt that they feel anxiety regard- 
ing the future and would be only too willing to buy if it 
were possible to do business; but the majority of sellers 
say they are unable to transact business on the terms 
required by the Germans. It is probable that the American 
producers came to their decision to make cuts in pro- 
duction owing to the September statistics, which disclosed 
that the world’s stocks of refined copper at the end of the 
month totalled 497,000 tons, an increase of 6800 tons 
compared with August 3lst. The American stocks are 
understood to have been reduced during September by 
4000 tons, but outside America the stocks increased by 
10,800 tons.... The tin market presents few features 
of interest. At the beginning of this week the International 
Tin Committee held a meeting, at which the question of 
admitting representatives of the consuming countries in 
a consultative capacity was discussed. A seat each was 
given to Great Britain and the United States. It is under- 
stood, however, that the position of these representatives 
is restricted in certain directions. The possibility of 
reserve stocks of tin being used to control the market is 
also stated to have been under consideration. The ques- 
tion of reducing the quotas was postponed until a meeting 
which will be held at the end of November. In the London 
market the backwardation still remains between 30s. and 
£2, and when this shows a tendency to increase the Pool 
is credited with selling cash and buying three months’ 
metal, an operation designed to keep the position stable. 


Lead and Spelter. 


The lead market has developed a better tone 
partly owing to an improved demand from the cable 
makers. For some time most of the lead going into 
consumption in this country has been used by the lead 
pipe and lead sheet makers, and the demand from this 
quarter has been phenomenal. Recently there have been 
signs of a decline in the quantities used, so that the busier 
conditions at the cable works have been welcomed by 
the trade. Amongst the orders taken has been a large 
contract for South Africa. The situation as regards 
Empire brands of lead has become no easier, and prompt 
parcels have been taken out of warehouse at a premium 
of about £1 over the market price. Recent arrivals of 
Mexican lead have been absorbed and this has helped to 
create a firmer tone. ... After having shown considerable 
weakness, prices in the spelter market have become 
stronger. The position as regards the International Zinc 
Cartel is still confused, owing to the demands of the 
German producers, who, influenced by their Government, 
require a bigger quota to enable them to dispose of their 
larger domestic production. Other Continental makers 
do not regard this proposal with any degree of favour, 
since the statistics for September were rather un- 
satisfactory. The position as regards Empire brands of 





works are operating at about 70 per cent. of their allotted 
capacity, and this activity is reflected in a good demand 





ing an outlet for good quantities of steel. Within the last 
week or so the export side of the market has become 





for tin-plate and sheet bars. The structural engineers in | 
South Wales, also, are fairly busy. 


‘is charged upon Empire brands. 





spelter on the London market has become more difficult, 
and consumers have bought Silesian spelter on arrival 
and paid the import duty. A premium of 27s. 6d. to 30s 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : 


joists 22s. 6d. : 


PIG IRON. 
c Home. Export. 
(D/d Teesside Area) 

N.E. Coast— £« d. £8... c 
Hematite Mixed Nos. .. 3 8 6.. 3.0 (0 
No. 1 saan Ri? . a.4. 4 

Cleveland— (Did Teesside Area) 
No. 1 Teas (ae 3.4 0 
No. 3G.M.B. Pe: Se ty 3 4.8 
No.4Forge .. . oe BG, <b 3 0 6 
Basic (Less 5/— rebate) avo (Birk 
MipLanps— 
Staffs.— (Delivered to Black may Station) 
North Staffs. Foundry .. 3 11 See -~ 
” pe. <i © : ou — 
Basic (Less 5/— rebate) .. 312 6.. — 
Northampton— 
WoundryNo.3 .. .. $76. — 
Se oe -- 
Derbyshire— 
No. 3 Foundry 311 0 —_ 
Forge 3 6 0 — 
ScoTLanp— 
Hematite, f.o.t.furnaces 311 0. — 
No.1 Foundry,ditto .. 312 6. — 
No. 3 Foundry, ditto 310 0. —_ 
Basic, d/d (Less 5/-rebate) 3 7 6. _ 

N.W. Coast— 

312 6d/d Glasgow 
Hematite Mixed Nos. .. {4 0 6 ,, Sheffield 
\4 5 6 ,, Birmingham 


MANUFACTURED IRON. 


Lancs.— Home. 
£ ea. d. 
Crown Bars 9a ¢6.. 
Best Bars = ee ere 
8. Yorrs.— 
Cees 22, «s+ «> Sas. Ss 
Best Bars 10 2 6 
MipLanps— 
Crown Bars .. . a DS? 
Marked Bars (Staffs.) 12 0 0 
Nut and Bolt Bars -- 7 8&8 Oto7 
ScoTLanpD— 
Crown Bars .. .. .. 912 6 
Best. . 10 2 6 
N.E. Coast— 
Commor Bars Te 3) oe | 
Best Bars 10 2 6 
Double Best ee: 10 12 6 
STEEL. 
Lonpon AND TRE SoutH— Home. 
£ s. d. 
Angles 810 0. 
Tees 910 0. 
Joists ee a 
Channels. . ~ 815 0. 
Rounds, 3in. and up 910 0. 
pa under 3in. 8146. 
Flats, 5in. and under =" Ga a 
Plates, jin. (basis) oe oe. 
pea eal oS er 
ae 910 0. 
» ein. 915 O. 
it aime 910 0. 
Nortu-East Coast £ s. d. 
Angles o 7" 3". 
Tees S73. B.. 
Joists 815 0. 
Channels. $36. 
Rounds, din; wai up en 
‘“ under 3in. 63 @. 
Plates, jin. 815 0. 
eae ee 900. 
ee 95 0. 
et ae 910 0. 
io ae - o. b@ . 
Boiler Plates, jin. S..8+@..9 


MIDLANDS, AND LEEDS aND DistRicT— 





£ s. d. 
Angles BS: A%: Bis 
Tees S:4 4. 
Joists 815 0. 
Cheeses. 6s 812 6. 
Rounds, 3in. and up ei Ee car 
* under 3in. 812 0 
Flats, 5in. and under 812 0 
Plates, jin. (basis) 8.29.6. 
oo ae 35 os. 6 . 
dim oy ore 
Se | if 6. 
| ie i. re 
Boiler Plates, jin. .. 8 5 0. 


Export. 
£ s. d. 


© @ 
a) 
or or 
oo 


10 0 0 


Export. 
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STEEL (continued) 


Home. Export. 
Guascow anp District— £ s. d. £ a... 
Angles Bib, Zui Dail 
Tees. . Gok vs 8 7 6 
Joists 815 0. Rui 
Channels. . $12 6. V2 6 
Rounds, 3in. anh up oy 78: eer ne 
pa under 3in. or & 710 0 
Flats, 5in. and under ei: e@. 817 6 
Plates, }in. as 816 0. 715 0 
” fin... 900. 8 0 0 
=e qin. .. , @ S 8 5 0 
” fin. . 910 0. 810 0 
» ae a eae 8 5 0 
Boiler Plates .. 8 5 0..715 Oto8 2 6 
South Wares AREA— $s. d. a 4 A. 
Angles i im ae a ee 
Tees.. oe 749. &, 7,8 
Joists 815 0. ee ee 
Channels. . st 812 6. 712 6 
Rounds, 3in. and up o2a8.. 8 7 6 
” under 3in. 812 0. 710 0 
Flats, 5in. and under 812 0. 817 6 
Plates, jin. (basis) S376 715 0 
» fine 926. 8 0 9 
- Bin... O78: 8 5 0 
a fein. .. 9126. 8 10 0 
la mn. 910 0-. s8'0 
IRELAND— BELFAST Rest or IRELAND. 
£sd S$ «. d. 
Angles 812 6 815 0 
Tees.. e's 6... 915 0 
Joists i ,. 38 
Channels. . 817 6 9 0 0 
Rounds, 3in. and up 912 6 915 0 
- under 3in. 9 3 0 9 4 6 
Plates, jin. (basis) 9 0 0 9 2 6 
fin. .. 9 5 0 i oe 
a din. .. 910 0 912 6 
sie Wyielaieenes 915 0 917 6 
fin. .. 912 6 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. £ oe d. 
10-G. to 13-G., f.o.r. Oo @ Oa. 815 0 
14-G. to 20-G., d/d oe S)'.'. 9 0 0 
21-G. to 24-G., d/d 1010 0O.. 9 5 0 
25-G. to 27-G., d/d eS 9 IT ..8 


The above home trade prices are for 4-ton lots and over ; 
2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots, 


30s. per ton extra. 


Galvanised Oorrugated Sheets, Basis 24-G. 


Home. 


4-ton lots and up .. 
2-ton to 4-ton lots 


Under 2 tons 
Ezport : 


Tin-plates. 


£16 12s. 
£11 5s. Od., f.o.b. other markets. 
Scandinavian Markets free. 


£s. d. 
se OO © 
i ae..%.-6 
Ee ee 
6d., c.i.f. duty paid India. 


20 by 14 basis, f.o.b. Bristol Channel ports, 18/2. 


Tin-plate Bars, 


d/d South Wales Works, £5 7s. 6d. 


Billets. £s. d. 
Basic, Soft (0-25-41% C.) . x 6 0 0 
» Mediam (0-42% to 0- 60% C.).. 617 6 
» Hard(0- 61% to 0- 85% C.) POR S 
ns » (0-86% to0-99% C.) s 7 Ss 
a » (1% C. and up) Pere ie re 
Soft (up to 0-25%C.), 500tonsandup 5 10 0 
100 tons of 18D 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.o.t... 13 .710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome,4p.c.to6p.e.carbon £23 0 0 7/- 
oe a 6 p.c. to & p.c. £21 12 6 7/- 
i 8 p.c. to 10 p.c. £21 12 6 7/- 
» 9 Specially Refined .. 
a j Max. 2 p.c. carbon £36 0 0 ll/- 
” » »  Ilp.c. carbon £38 15 0 12/- 
a os »  0-70p.c.carbon £42 0 0 12/6 
» carbon free .. 10d. per lb. 
Metallic Cheomian. e 2/5 per lb. 
Ferro Manganese eau £10 5 Ohome 
» Silicon, 45 p.c. to 50 p.c. £13 0 Oscale 5/— p.u. 
re o “pe. £18 7 6 scale 6/- p.u. 
» Vanadium 12/8 per Ib. 
» Molybdenum 5/6 per lb. 
» Titanium (carbon tice) 9d. per Ib. 


Nickel (per ton) 
Ferro Cobalt 


£200 to £205 
5/3d. to 5/6d. per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, October 24th. 


CopreR— 
OS ae ae £27 17 6to £28 0 0 
Three months .. £28 2 6to £28 5 0 
Electrolytic .. . £30 5 Oto £3l 5 0 
Best Selected Ingots, d/ id Bir- 
mingham .. . : £31 0 0 
Sheets, Hot Rolled .. £56 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 94d. 9}d. 
»  Brazed (basis) 94d. 93d. 
Brass— 
Ingots, 70/30, d/d Birmingham £27 0 Oto £29 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 84d. 84d. 
»  Brazed 104d. 10$d. 
Tin— 
Cash.. . . £230 7 6 to £230 10 0 
Three months .. . £228 12 6to £228 17 6 
Leap— £10 12 6to £10 13 9 
Spevtrer: Cash and forward £12 15 0 
Aluminium Ingots (British) .. £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 13/— to 13/6 
»  Glasgow—Ell . Gs bp owt) Ven KR Oye 
é m Splint 16/6 
AYRSHIRE— 
(f.0.b. Ports)—Steam 12/6 
FiresHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Prime Steam 13/3 to 13/6 
Unscreened Navigation 12/6 to 13/- 
LoTHIANs— 
(f£.c.0. Leith}—Hartley Prime. . 12/6 to 12/9 
Secondary Steam... .. .. 11/9 to 12/6 
ENGLAND. 
YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams + 18/6 to 21/6 
Furnace Coke oe 13/— to 17/6 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best 14/6 
= 13/- 
» Best Small .. 10/6 to 11/- 
Unscreened 12/6 to 13/6 
DurHAM— 
Best Gas.. 14/8 
Foundry Coke 18/6 to 22/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 24/- to 26/- -- 
South Yorkshire Best .. . 21/- to 23/- a 
South Yorkshire Seconds .. 17/6 to 19/- --- 
Rough Slacks 8/—to 9/- = 
Nutty Slacks 7/-to 8/6 — 


CaRDIFF— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large .. 19/6 
Seconds .. bMS Hee 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries ° 18/3 to 18/6 
Best Bunker Smalls 13/6 to 14/- 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts 22/- to 26/- 
Foundry Coke 24/- to 37/6 
Furnace Coke 19/— to 21/6 
Patent Fuel 21/- 

Swansza— 

Anthracite Coals : 
Best Large , ‘ 37/6 to 47/6 
Machine-made Cobbles. 33/6 to 46/6 
Nuts 34/- to 41/- 
Beans 26/6 to 29/6 
Peas ae 18/6 to 20,- 
Rubbly Culm. . 7/6to 9/6 

Steam Coals : 
Large 24/- to 28/- 





FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gee 34d. 
Diesel Oil 7G j - 4d. 


Manchester prices a. per Fee: extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Import Quotas. 


THE import duties on machine tools were doubled 
in March last, and they would have been increased again 
on the eve of the suppression of the quota if the French 
makers’ association could have substantiated its claim to 
this prohibitive increase. Importers of British and 
American machine tools were put to considerable trouble 
in making out a case to prove that the tariff proposed 
by the makers’ association would effectually dispose of 
any hope of foreign machine tool firms doing business in 
this country. The exclusion of foreign machine tools 
would be a serious matter for the French engineering 
industry, whatever French makers may say, and finally 
the new increase was fixed on a scale representing from 
20 to 35 per cent. more than the previously doubled tariff. 
The existing duties are already excessive, although 
importers are able to sell machines at present sterling and 
dollar values when customers share the increase, which 
they are usually prepared to do in the case of special 
machines. The suppression of quotas for machine tools 
and sewing machines is regarded as indicating that their 
removal will be extended gradually to other manufactures, 
and will eventually be superseded entirely by tariffs which 
will protect home industries sufficiently while enabling 
importers to carry on business without restriction. There 
would appear to be some ground for this belief in view of 
the principle that guided the French when they instituted 
quotas as a temporary measure to save the country from 
being flooded with goods cheapened by currency devalua- 
tions and export bounties in a more or less disguised form. 
It has always been assumed that quotas would be sup- 
pressed when the conditions of international trade 
exchanges became normal again. So far as currency 
depreciations are concerned, there is no danger from 
sterling, and the trouble arises from the abnormal situation 
on the Continent, which will make it difficult to generalise 
the suppression of quotas. Moreover, quotas are regarded 
by some French industries as necessary to their existence, 
since it is only by a limitation of imports that they can 
hope to develop special branches of manufacture, and they 
will not relinquish the benefit of quotas unless they are 
replaced by sufficiently high tariffs. In cases like this, far 
more important matters have to be taken into considera- 
tion than the development of a particular branch of 
industry. The suppression of quotas for machine tools 
has had the beneficial effect, even in this country, of 
pointing to a removal of obstacles to foreign trade, but in 
view of the difficulties that have had to be overcome in this 
particular case an extension of liberty to trade is likely to 
be retarded by long and tedious negotiations. 


Trade in Gold Countries. 


Another cause of the changing outlook in this 
country is the necessity for drastic action to remedy the 
industrial weakness and commercial collapse that has 
followed upon the closing of markets, foreign currency 
restrictions, and the difficulty of selling goods in the 


British Patent Specifications. 


When an ti ted from abroad the name and 
address of the poset are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Speci fi s may be 26 a a 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 
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INTERNAL COMBUSTION ENGINES. 


416,278. March 17th, 1934.—Smtencers, D. Reid, 132, 


Mortlake-road, Kew Gardens, Surrey. 
The inventor proposes to silence the exhaust from internal 
engines 


combustion by passing it through a plurality of 


N° 416,278 




















long and narrow rectangular passages. These passages are 
formed by a series of plates bolted together with spacers in 
between, and the silencer is easily made with ordinary tools. 
The illustration is self-explanatory.—September 13th, 1934. 


416,281. March 20th, 1934.—Var1ABLE CoMPRESSION SPACES, 
E. V. Jung, Villa Strand, Jonkoping, Sweden. 

In order to facilitate the starting of compression-ignition 
engines, the cylinders are provided with two separate com- 
pression spaces, A and B. The space B can be shut off from the 
cylinder by the valve C, which can be screwed down by the 
handle D. It is prevented from rotating by the square E. 
The valve stem is pierced for the inlet of the fuel, which is 
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sterling group of countries. The gold countries are 
isolated, and there is an impression that the only means of 
avoiding the disaster with which some of them are 
threatened is to provide facilities for active trading amongst | 
themselves. At the end of last week a preliminary meeting | 
of delegates from the Governments of France, Belgium, 
Holland, Switzerland, and Italy, and an observer from 
Poland, was held in Brussels to discuss the situation and | 
form committees to carry out recommendations that were 
then made. An obstacle to the scheme is the operation of 
the most-favoured-nation clause in commercial treaties, 
which would entitle Great Britain, for example, to claim 
privileges that may be accorded mutually amongst gold 
countries. The French have made unsuccessful efforts 
to suppress that clause in their treaty agreements, and the 
Minister of Commerce states that he has a plan which will 
allow of the countries in conference at Brussels conceding 
mutual advantages without infringing the clause. Care is 
taken to avoid the idea of a conflict between the gold 
countries and the sterling group, and it is suggested that 
other countries will be at liberty to participate in the 
arrangement that may be come to provided they stabilise 
their currencies. It appears that there has been some 
conflict within the conference, for while France attaches 
most importance to the maintenance of gold, other 
countries are chiefly concerned in the economic aspect of 
the problem. 


The Motor Car Industry. 


The time when motor car manufacturers, on the 
oceasion of the annual Paris Shows, were able to contract 
with agents for the coming year’s production is long past, 
and the Shows have become more a popular attraction 
and a social function than a business mart. Buyers are 
content to wait. The offer of greatly improved cars at 
lower prices does not stimulate demand, and the situation 
is embarrassing for firms engaged in mass production, 
which, normally, must know beforehand what they can 
dispose of in order to avoid the risk of holding huge stocks, 
a policy that nearly proved fatal at the beginning of last 
season to one of the leading makers. That firm has again 
been obliged to cut down expenses and discharge hands at 
a time when manufacturers should be busy after the Show. 
There are no statistics of the actual production of cars, and 
only an approximate estimate can be given from the 
declarations of new cars for taxation, which necessarily 
covers the number of vehicles sold. During the first half 
of the present year the number of touring cars declared 
was 79,698, and of commercial vehicles 12,664, making 
92,362 in all, as compared with 96,403 in the first six 
months of 1933. Including exports the total is brought up 
to 104,153. The number of vehicles declared for taxation 
does not comprise foreign cars. A feature of these statistics 
is the increased number of old cars, which confirms what is 
generally admitted that the economic situation has 
benefited trade in second-hand cars to the detriment of 
new vehicles. It also maintains activity at small works 
that appeared to be doomed when mass production was at 
its height, and, notwithstanding the effect of the general 
depression on the motor car industry, there is plenty of 
work for makers and repairers outside the big factories. 
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supplied at F. On starting up the valve is screwed down and 
a high degree of compression is attained in the space A, with 
little turbulence of the charge—conditions favourable to 
starting. When the engine is running and has warmed up 
the valve is opened and the addition of the chamber B reduces 
the compression ratio, while the charge, rushing past the valve 
seating, is well stirred up. It is claimed that the passage of 
the gases keeps the seating clean.—September 13th, 1934. 


DYNAMOS AND MOTORS. 


416,015. March 4th, 1933.—DyNAMo-ELECTRIC GENERATORS, 
Jan Arthur Kuyser, of ‘‘ Knowle Lodge,” Sibson- road, 
Sale, Chester, and Associated Electrical Industries, Ltd., 
of Crown House, Aldwych, Westminster. 

The invention has for its object to increase the output of 
inductor alternators. The rotor A is arranged to co-operate 
with a stator constituted by the cores B, C, D, and E respec- 
tively. The stator cores present cylindrical air gap faces to the 
rotor, and are arranged side by side coaxial with the rotor. 
The cores B and C are connected together magnetically by the 


N° 416 O15 







OG 
D 
ee KEK YD 
S- SSS SSS 






Wa 








encircling stator yoke F and the cores D and E by the stator 
yoke G. The cores are slotted, and each is wound with its own 
winding H. The cores B, C, D. and E are spaced apart in the axial 
direction a suitable distance to accommodate their respective 
windings. The rotoris provided with corresponding sets of salient 
poles J, K, L, and M, being displaced in the axial direction of the 
rotor so as to be in radial alignment with the respective stator 
cores. The section of rotor appropriate to the stator cores B and 
C is encircled by a concentrically arranged winding N ~—— 
between the cores B and C. In service, this winding will 

energised by direct current in order to set up magnetic en 


| 


in the rotor A. The flux will circulate in parallel magnetic 
circuits between corresponding poles of the rotor ; for instance, 
between the poles J and K, and through the cores B and C 
connected by the yoke F, so that when the rotor is rotated 
alternating currents will be induced in the windings H for the 
cores B and C. Similarly, that section of the rotor which is 
appropriate to the stator cores D and E is encicled by the con- 
centrically arranged energising coil O. The flux produc:d in 
this section of the rotor by the coil O will circulate in parallel 
magnetic circuits, which include corresponding rotor poles, 
such as the poles L and M, and the stator cores D and E con- 

nected by the yoke G.—September 4th, 1934. 


416,088. March 10th, 1933.—DyNamos For TRAIN-LIGHTING 
INSTALLATIONS, J. Stone and Co., Ltd., of Deptford, Kent, 
and Alfred Henry Chilton, of 200, Brompton-road, London, 

3. 


The principal object of this invention, which applies more 
particularly to train-lighting dynamos, is to provide improve- 
ments in the construction of carcases or frame structures of the 
so-called fabricated steel type, i.c., wherein the combined casing 
and magnet yoke of the dyanmo are composed of a steel plate 
bent to a cylindrical shape and welded along the butting edges, 
or of a weldless steel tube. As compared with cast carcases, 
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a certain difficulty is experienced with fabricated carcases in 
the mounting and tight closure of dust covers, inspection 
covers, and similar covers for openings in the carcases. Witha 
view to overcoming these difficulties, according to the invention, 
a beading A in the form of a wire, or moulding, of round or 
other section, is welded to the carcase around the edge of the 
inspection opening to provide a seating for the cover B. The 
latter may be secured over the opening with the assistance of 
lugs welded at the edges of the opening in such manner as to 
be engageable by a locking bar mounted upon the cover.— 
September 10th, 1934. 


416,414. February llth, 1933.—Conrrot or ALTERNATING 
Current Exectric Morors, International General Electric 
Company Incorporated, of 120, Broadway, New York, U.S.A. 

This invention provides a simple starting arrangement for 
alternating current motors, in which rotor contactors for 
short circuiting successive stages of rotor resistance are caused 
to close in predetermined order, and with a predetermined time 
lag obtained by means of magnetic time delay switches, the 
operating coils of which are connected in series with rectifiers. 

From the supply system A the motor B is fed for one direction 

of travel through the stator contactor C, the coil of which is 

controlled by the switch D. The first time delay switch E is 
also connected to the supply by this switch, or by an auxiliary 
contact on the stator contactor C, while the other end of its 
coil is connected to a terminal of the motor through a rectifier 

F. The contact of the switch E closes the coil circuit of the 

first rotor contactor G. The coil of the next time switch H, which 

controls the rotor contactor J, is connected through a rectifier 

K across a convenient portion of the rotor resistance L, which 

will be short circuited by the operation of the contactor G. 
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The operating coil of the third time switch M, which controls 
the rotor contactor N, and which will be expected to operate 
when the slip frequency of the rotor circuit has dropped to 
@ low value, is connected at one end to a convenient point on 
one phase of the rotor resistance L, and through the other end 
to two rectifiers O and P, which, in turn, are connected each 
to a corresponding point on the other two phases of the resist- 
ance, the three points of connection being such that they are 
short circuited by the closing of contactor J. By closing the 
switch D the switch E is first caused to open, since it receives 
voltage through the motor winding from O. Premature closing 
of the rotor contactors G to N is thus prevented: By the 
closing of the stator contactor C, the switch E is short circuited 
and closes with time lag, whereby the circuit for the contactor 
coil G is completed. The contactor G, therefore, short circuits 
the first part of the starting resistance L, and thus the coil of 
the awitch H at the same time. The latter switches in the con- 

tactor J with time lag, which short circuits the coil of the switch 
M. Thereby the contactor N is inserted with the given time lag. 
—September 11th, 1934. 


PUMPING AND BLOWING MACHINERY. 


416,173. August Sth, 1933.—CrNnTRIFUGAL CONDENSER 
ExTRAcTION Pumps, Mather and Platt, Ltd., Park Works, 
Manchester, 10, and R. Pennington. 

The object of this invention is to provide a ready means for 








the removal of entrained air and vapour from the condensate 
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of a condensing plant in the vicinity of the pump impeller, 
so that cavitation with its associated troubles may be avoided. 
The impeller shaft is bored axially, as shown at A, and has 
communication, as at B B B, with places where uncondensable 
gases are liable to accumulate. These gases rise up the hollow 
spindle and escape into the chamber C, which is in communica- 
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tion with the condenser space above the water level of the con- 
densate by the branch D. The chamber C is in communication 
with the opposite inlets to the pump impeller by the ports 
E and F, so that equilibrium of pressure is established and the 
air may escape up the hollow shaft under the influence of 
gravity.—September 19th. 1934. 


MISCELLANEOUS. 


$15,668. March 21st, 1934.—TRANSFORMER CONNECTIONS FOR 
EvLectric DiscHARGE DEVICES WITH PARALLEL-OPERATING 
Anopes, The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2. 

In the case of converting arrangements comprising electric 
discharge devices working as rectifiers or inverters, a better 
power factor is obtained by the use of at least two discharge gaps 
per phase associated with different voltage values. One way 
of carrying out the invention is shown. The winding of the main 
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transformer through which the discharge currents flow is sub- 
divided into the windings A and B. This subdivision, in most 
cases, does not make the transformer more expensive because, 
in the case of heavy currents, a subdivision of the winding copper 
is necessary in any event. Moreover, only a low voltage is 
required for the two parallel branches. The current divider C 
stabilises the parallel working of the anodes D and E, as well 
as of the anodes FandG. Thus, a current divider is not required 
individually for each group of anodes.—August 30th, 1934. 


416,010. March 3rd, 1933.—ExLEecTRoLyTIC CONDENSERS, 
Dubilier Condenser Company (1925), Ltd., of Ducon Works, 
Victoria-road, North Acton, London, W.3. 

The improved electrolytic condenser, according to this inven- 
tion, has a thin metal sheet electrode which is embossed with 
small projections and indentations by a mechanical rolling or 
pressing operation, and has a dielectric film formed thereon. 
One of the governing factors of the capacity of a condenser is 
the area of the electrodes or plates, and in the case of an electro- 
lytic condenser the consequential effective area of the dielectric 
film separating the electrodes or plates. By the embossing, 
according to the invention, the effective electrical capacity 
surface of the electrode is increased without appreciable altera- 
tion of the actual linear dimensions of the electrode itself, and 
since the film, comprising the dielectric element of the con- 
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denser, is caused to occupy all the interstices of the embossed 
or indented surface of the electrode, it has a corresponding 
dielectric surface area to that of the plate, and is likewise of 
greater effective area than that of a smooth dielectric layer. 
[In the condenser shown two strips of gauze A and B, or other 
porous medium suitable for impregnation with a liquid electro- 
lyte, are interwound with foil strips or sheets C and D, the sheet 
© being of the embossed type as described, and the sheet D 
being a smooth metallic sheet which may be, and preferably is, 
made of aluminium. The foil sheet C serves as a film electrode, 
being provided with a suitable chemically formed dielectric film. 
This dielectric layer may comprise an oxide or hydroxide film 
of the electrode metal. The dielectric film conforms to the 
contour of the embossed foil, and is closely adherent thereto 
throughout, providing pockets which may receive the electrolyte 
composition.—September 3rd, 1934. 
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To-pay. 

Inst. oF CHeMICcAL ENGINEERS.—At Inst. of Civil Engineers, 
Great George-street, S.W.1. Public Lecture, ‘‘ The Influence of 
Texture on the Chemical Resistance of Materials,’’ Prof. C. H. 
Desch. 6.30 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Thomas Hawksley Lecture, ‘‘ The Green Plant as Agricultural 
Engineer,’ Professor Sir Frederick W. Keeble, F.R.S. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: ScorTrisH BRANCH, 
GrRapDUATES.—Royal Technical College, Glasgow. ‘* Steam 
Turbines: Their Manufacture and Application,” Mr. C. D. 
Gibb. 7.30 p.m. 

Inst. OF TRANSPORT : MANCHESTER-LIVERPOOL AND DISTRICT 
Section.—Midland Hotel, Manchester. ‘‘ The Development of 
Civil Air Transport Since 1930,” Mr. John F. Leeming. 6.30 p.m. 

Junior Inst. oF ENGINeEeRS.—39, Victoria-street, S.W.1. 
** Running Shed Economy,” Mr. E. J. H. South. 7.30 p.m, 

SaturpDay, Oct. 27TH. 

Inst. oF ELECTRICAL ENGINEERS: N. MIDLAND STUDENTs.- 
Visit to Thornhill power station. 2.30 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH, 
GRADUATES.—Visit to locomotive works of L.N.E. Railway, 
Doncaster. 3 p.m. 

NortH OF ENGLAND Inst. OF 
ENGINEERS.—Newcastle-upon-Tyne. Presentation of ‘ G. 
Greenwell’ Bronze Medals. Presidential address, Mr. R. 8. 
Tate. Paper, ‘ The Correlation of Coal Seams by Microspare- 
Content ; Part I, The Seams of Northumberland,” Dr. Arthur 
Raistrick. 2.30 p.m. 

Monpbay, Ocr. 29rH. 

BRADFORD ENGINEERING Soc.—Technical College, Bradford. 
“The ‘Grid’ and Electrical Development in England,” Mr. 
G.S8. Francis. 7.30 p.m. 

LIVERPOOL ENGINEERING Soc. — Liverpool. Monthly 
luncheon. Address, ‘‘ Humorous Inflictions,’”’ Mr. Roland J. A. 
Shelly. 1 p.m. 


MINING AND MECHANICAL 
Cc, 


Turespay, Oct. 30TH. 

Inst. OF AUTOMOBILE ENGINEERS: BIRMINGHAM.—Jaines 
Watt Memorial Inst., Birmingham. Presidential address, Mr. 
L. H. Pomeroy. 8 p.im. 

Inst. oF ELECTRICAL ENGINEERS : N. MIDLAND STUDENTS.— 
Hotel Metropole, Leeds. Chairman’s address, ‘‘ Mass Produc- 
tion,” Mr. J. Hearn. 7.15 p.m. 

Inst. OF PropucTION ENGINEERS: YORKSHIRE SECTION.— 
Hotel Metropole, Leeds. ‘‘ Application of Electrical Industrial 
Heat,” Mr. F. T. Nurrish. 7.30 p.m. 

Royat Inst. or Great Brrratn.—21, Albemarle-street, W.1. 
‘** Progress and Problems in Photography,’’ Mr. Olaf Bloch. 
5.15 p.m. 


SHEFFIELD METALLURGICAL Assoc.—198, West-street, 
Sheffield, 1. ‘“‘Some Aspects of the Fatigue Properties of 
Patented Steel Wire,’’ Mr. E. T. Gill and Dr. R. Goodacre. 
7.30 p.m. 


WepbNespvay, Oct. 3lsr. 
Inst. OF AUTOMOBILE ENGINEERS: LEEDS.—Queen’s Hotel, 
Leeds. Presidential address, Mr. L. H. Pomeroy. 7.15 p.m. 
Inst. OF MECHANICAL ENGINEERS: GRADUATES.—Visit to 
London Passenger Transport Board’s works, Chiswick, London. 
LIVERPOOL ENGINEERING Soc.—Liverpool. Informal lecture, 
‘A Physical Theory of Money,”’ Professor F. Soddy, F.R.S. 
6.30 p.m. 
Tuurspay, Nov. Ist. 
AUTOMOBILE ENGINEERS : 
Derby. Graduates’ 


Dersy.—Cavendish 
informal meeting. 


INST. OF 
Café, Cornmarket. 
7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS : 
Smoke Room, Peter-street, Manchester. ‘‘Some Aspects of 
Mechanical Accounting,’ Mr. B. Rutherford. 7.30 p.m. 

VictorIA UNIVERSITY OF MANCHESTER.: Evening lecture, 
“Engineering Geology, Lecture 3: Geological Mapping, 
Laboratory Work, and Field Work,’ Mr. Edgar Morton, 7 p.m.; 
practical demonstration, 8 p.m. 

Fray Nov. 2np. 

Inst. oF AUTOMOBILE ENGINEERS: COVENTRY.—Chace 
Hotel, Coventry. Dinner and dance. 7.30 p.m. 

Inst. or MaRINE ENGINEERS.—Grosvenor House, Park-lane, 
W.1. Annual conversazione. 7 p.m. 

Inst. OF MECHANICAL ENGINEERS.—-Storey’s-gate, West- 
minster,S.W.1. Presidential address by Mr. Charles Day. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS : WESTERN BRANCH.—At 
Merchant Venturers’ Technical College, Bristol. Thomas 
Hawksley Lecture, “‘ The Green Plant as Agricultural Engineer,” 
Professor Sir Frederick W. Keeble, F.R.S.. No time stated. 

Inst. oF PropucTion ENGINEERS: Lonpon SecTion.—At 
Soc. of Motor Manufacturers and Traders, Pall Mall, S.W.1. 
** Recent Developments in the Manufacture of Worm Gears,” 
Mr. H. Walker. 7.30 p.m. 

Junior Inst. OF ENGINEERS.—39, Victoria-street, S.W.1. 
Informal meeting, ‘‘ The Mechanics of Survey Instruments,” 
Mr. G. W. Watts. 7.30 p.m. 

Nortu-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—Bolbee Hall, Newcastle-upon-Tyne. Andrew Laing Lecture, 
‘* Progress in Naval Architecture,” Sir Arthur W. Johns. 7 p.m. 

Roya. Inst. or GREAT Britain.—21, Albemarle-street, W.1. 


SrupENts.—Y.M.C.A. 


Discourse by Dr. F. W. Aston. 9 p.in. 

Soc. or CHrEmicAL InpustRY: PLastics Group.—Joint 
meeting with Glasgow Section, Royal Technical College, 
Glasgow. ‘“‘ Impregnation of Textile Materials,” Mr. William 
Bain. 7.30 p.m. ; 

STEPHENSON Locomotive Soc.: Scorrish Brancu.—13, 
Castle-street, Edinburgh, 1. Lecture. 7 p.m. 

SaTurDAY, Nov. $RpD. 


Inst. oF BririsH FouNDRYMEN: LANCASHIRE BRANCH.— 
Visit to the Lancashire Foundry Coke Company’s plant at 
Altham, near Accrington. 2.15 p.m. 

Roya Inst. ory Great Brirain.—21, Albemarle-street, W.1. 
Lecture by Mr. H. Clifford Smith. 3 p.m. 

Monpay, Nov. 5tTH. 

ENGINEERS’ GERMAN CrRcLE.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘* Low-pressure Airless- 
injection Diesel Engines,” Dr. Ing. F. Sass. 5.15 for 6 p.m. 

Inst. oF Crvit ENGINEERS OF IRELAND.—In the Engineers’ 
Hall, 35, Dawson-street, Dublin. Meeting, 7.30 for 8 p.m. 





Soc. or ENGrnEERS.—At Geological Soc., Burlington House, 
W.1. “‘ Some Problems of To-day,” Mr. N.G. Watson. 6 p.m. 


Turspay, Nov. 67TH. 

Inst. or AUTOMOBILE ENGINEERS.—At Royal Soc. of Arts, 
John-street, Adelphi, W.C.2. ‘ Utilitarian Alsthetics of Auto. 
mobile Body Design,”’ Mr. W. O. Kennington. 7.45 p.m. 

Inst. ofr AUTOMOBILE ENGINEERS : COVENTRY GRADUATES, 
Broadgate Café, Coventry. Joint Debate with Birmingham 


Graduates. 7.30 p.m. 
Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—3¥. 
Elmbank-crescent, Glasgow. ‘“‘Cinematograph Apparatus, 


with special reference to Sound Projection,” Mr, D. W. Hamilton. 
7.30 p.m. 

Inst. OF PRopuUCTION ENGINEERS: EASTERN 
Sectrion.—Public Library, Northgate-street, Ipswich. 
Treatment,’ Mr. H. H. Beeny. No time stated. 

WEDNESDAY, Nov, 7TH. 

Cuapwick Pusic LectuRE.—Royal Soc. of Tropical Medicine 
and Hygiene, 26, Portland-place, W.1. ‘‘ Health and the 
Indoor Climate,” Dr. Margaret Fishenden. 8.15 p.m. 

Inst, OF BritisH FOUNDRYMEN: PrEsTON Section.—Tech- 
nical College, Corporation-street, Preston. ‘‘ A Day in the 
Foundry.” Mr. F. Harris. 7.30 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS.-—London 
School of Hygiene and Tropical Medicine, Keppel-street, 
Gower-street, W.C.1.  ‘‘ Metallic Insulations,” Mr. G. P. 
Crowden. 7 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, Man- 
chester. Mr. L. W. Schuster will open discussion on “‘ Accept- 
ance Tests for Materials.”” 7.15 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. * Arts 
and Commerce Promoted,’’ Mr. John A. Milne. 8.30 p.m. 

Soc. or Giass TEcHNOLOGY.-——Section visit to Research 
Laboratories of the General Electric Company, Ltd., Wembley. 
7.30 p.m. 


CouNtTIES 
* Heat 


THuRsDay, Nov. StH. 

Inst. OF AUTOMOBILE ENGINEERS : 
Venturers’ Technical College, Bristol. 
Ignition,”’ Prof. G. Finch. 7 p.m. 

Inst. or Crvrt ENGINEERS : 
Assoc.—James Watt Memorial Inst., Birmingham, 3. 
mingham’s Water Supply,” Mr. A. A. Barnes. 5.30 for 6 p.m. 

Inst. oF ExugcrricAL ENGINEERS.—-Savoy-place, W.C.2. 
** Hydro-electric Developments in Great Britain, with special 
reference to the Works of the Grampian Electricity Supply 
Company,” Messrs. A. E. Valentine and E. M. Bergstrom. 
5.30 for 6 p.m. 

Inst. OF HEATING AND VENTILATING ENGINEERS : MANCHEs- 
TER Assoc. MEMBERS AND GRrRADUATES.—Engineers’ Club, 
Manchester. ‘The Modern Domestic Open Fire Range,” Mr. 
J. B. Atherton. 7 p.m. 

Inst. OF MECHANICAL ENGINEERS : N. WESTERN GRADUATES 
—Engineers’ Club, Manchester. ‘‘ Sales Organisation,”’ Mr. P. 
L. Willott. 7.15 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHTRE.—-Hotel 
Metropole, Leeds. ‘Some Factors in the Design of Surface 
Condensing Plant,’’ Messrs. H. L. Guy and E. V. Winstanley. 
7.30 p.m. 

Roya AERONAUTICAL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘Speed of Commercial Aircraft,”’ 
Monsieur Louis Breguet. 6.30 p.m. 

Tuurspay, Nov. 8TH, To Satrurpay, Nov. 241TH. 

MacuIneE Toor Exutsition.—Olympia, W. Daily, 10.30 a.m. 
to 8.30 p.m.; Saturday, 10 a.m. to 10 p.m. 

Fripay, Nov. 9TH. 

CuHapwick Pusiic Lectrure.—Technical College, Hudders- 
field. ‘‘ Fifty Years of Public Health Progress,” Dr. Matthew 
B. Ray. 7.30 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS : LIVERPOOL 
Assoc. MEMBERS AND GRADUATES.—Grenville Café Titheburn- 
street, Liverpool. ‘“‘ The Sterilisation by Steam in Operating 
Theatres,” Mr. J. J. Barton. 7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS.—NStorey’s-gate, S.W.1. 
Joint meeting with the Inst. of Fuel. ‘‘ The Loeffler System of 
Steam Production: Its Place in the Sphere of Power Genera- 
tion,’”’ Mr. 8. McEwen. 6 p.m. 

Inst. OF PRopUCTION ENGINEERS : 
Merchant Venturers’ College, Bristol. 
heads,” Mr. T. G. Rose. 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, 
Annual general meeting. 7.30 p.m. 

MANCHESTER Assoc. oF ENGINEERS.—-Engineers’ Club, Man- 
chester. ‘ The Small Turbine Applied to Power Stations and 
Industrial Works,” Mr. A. Flindle. 7.15 p.m. 

Raitway Cius.—57, Fetter-lane, E.C.4. 
vices (1858 to Present Day),’’ Mr. G. W. T. Daniell. 

SaturDay, Nov. 10vH. 

Inst. OF HEATING AND VENTILATING ENGINEERS: MAN- 
CHESTER Assoc. MEMBERS AND GRADUATES.—Visit to the new 
Northern Hospital, Manchester. 

Inst. oF MARINE ENGINEERS : JUNIOR SECTION.—-85/88, The 
Minories, E.C.3. Social and dance, 7.30 p.m. to 11.15 p.m. 

Monpbay, Novy. 121TH. 

BRADFORD ENGINEERING Soc.—Technical College, Bradford. 
“Charnock Night,”’ “ Centrifugal and Turbine Pumps,” Dr. 
H. W. Swift. 7.30 p.m. 

Inst. or FuEeLt.—At Geological Soc. of London, Burlington 
House, W.1. Presidential address, Sir Harry McGowan, 11.30 


a.m.; Melchett Lecture, Dr. Friedrich Bergius, 2.30 p.m. 


BristoL.—Merchant 
“Controlled Coil 


BIRMINGHAM AND DistTrRicr 
“R 
ir- 





WESTERN: SECTION. 
* Allocation of Over- 


Victoria-street, S.W.1. 


“‘ Slip Coach Ser- 
7.30 p.m. 








Tue Lare Mr. James A. FLETCHER.—We learn with regret 
of the death, at seventy-six years of age, on Wednesday, October 
17th, of Mr. James A. Fletcher, co-founder and chairman of 
directors of Fletcher Miller, Ltd., engineers’ chemists, Dukin- 
field, Manchester. For some few months past Mr. Fletcher had 
been in failing health, although he retained an active interest 
in the business which bears his name. Mr. Fletcher was a one- 
time director of Fletcher Bros., Ltd., brassfounders, of Ashton- 
under-Lyne, and also a founder of the Laburnum Spinning 
Company, Ltd., Atherton, of which firm he was chairman of 
directors. As engineer, oil expert, and inventor, Mr. Fletcher 
was widely known and respected. 

A New ELectricaL SHowroom.—On Friday, October 19th, 
British Insulated Cables, Ltd., opened a new London showroom 
for the benefit of the company’s clients who are unable to visit 
the Prescot Works. The official address is 14, Savoy-street. 
W.C.2, but the entrance and chief windows are on the Embank- 
ment at the corner of Savoy-street. One of the windows con- 
tains an attractive display of fittings for overhead transmission 
of all kinds ; another pig a and aluminium sheets and sections, 
rolled and extruded at Prescot, together with the B.I. trade 
mark carried out on a large scale in copper framed by aluminium. 
A third window is devoted to the B.I. wiring systems, the latest 
fuse boxes, and other fittings. Inside the showroom the larger 
B.1. products are shown, including four resistance welders in 
operation. Two show cases contain samples of power and other 
cables, which serve to demonstrate the progressive stages in 
cable manufacture. There are many interesting examples of 
early and unusual cable sections including some laid by the B.I. 
jn the London area as far back as 1886. 
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An Ojil-Electric Paddle Ship. 


THE London and North-Eastern Railway Company 
has just placed with A. and J. Inglis, Ltd., of Point- 
house, Glasgow, an order for an oil-electric paddle 
ship for its passenger services on the Firth of Clyde. 
The propelling and auxiliary machinery is of novel 
design, and is to be built and installed by the Enzlish 
Electric Company, Ltd., of Rugby and Stafford. 
The hull of the new ship is to have a length of about 
215ft., with a beam of 27}ft., and is to be built for 
a service speed of about 17 knots. The machinery 
will consist of oil-engine generating sets supplying 
current to a motor directly connected to the paddle 
wheel shaft. The accommodation for the first-class 
passengers will be forward, and that for the third- 
class passengers aft, and it is claimed that by adopting 
the oil-electric system of propulsion considerably 
more space will be obtained in the area under shelter 
on the main deck, and also in the lower saloon 
forward. It may be recalled that in March last 
two oil-electric paddle boats were built by William 
Denny and Brothers, Ltd., for the Firth of Forth 
ferry service between North and South Queensferry, 
and have since been in constant service. These 
vessels are equipped with Paxman-Metropolitan- 
Vickers oil-electric machinery, but they differ 
from the L.N.E.R. ship in that there are two motors 
which drive the paddle wheel shafts through a Well- 
man Bibby coupling and chain gearing. These ships 
were fully described in our issue of March 9th. The 
new ship will be the first of its kind with a direct drive. 


Faster South American Liners. 


THE Italian Cabinet recently decided to reconstruct 
and repower several Atlantic liners which, in view 
of later developments in marine engineering, have 
now become obsolete. Two of the vessels which 
are to be re-engined are the 23,900-ton Cosulich Line 
South American motor ships ‘Saturnia’ and 
‘** Vuleania,” which were built and engined in Trieste 
in 1929 and 1930, and were then equipped with 
20,000 B.H.P. twin-screw, Italian-built, B. and W.- 
type, double-acting, four-cycle oil engines. The 
new proposal is to replace these engines by two 
12,000 B.H.P. Fiat units which, it is estimated, will 
increase the original designed speed of 18 knots to 
something over 20 knots. The two engines for the 
* Vulcania”’ are nearing completion at the Fiat 
works in Turin, and that ship is to be dry-docked 
about February next. In the following autumn, 
after completing her summer cruising programme, 
the *‘ Saturnia” will go into dry dock and her new 
engines, which are now being built at Trieste, will 
then be installed. In this connection we may recall 
our article of October 12th describing the conversion 
of the Royal Mail liner “‘ Asturias” and the fitting 
of the three Johnson boilers and high-pressure, 
twin-screw, geared steam turbines. The “ Asturias ”’ 
is now making a successful voyage to Rio de Janeiro, 
and her sister ship, the ‘ Aleantara,” will be dry- 
docked for similar alteration. 


Ellesmere Port Oil Refinery. 


THE new oil refinery of Lobitos’ Oil Fields, Ltd., 
which has been built on a 20-acre site, with room for 
extensions, within easy reach of the Manchester Ship 
Canal at Ellesmere Port, is claimed to be one of the 
finest of its kind in the Empire. It was officially 
opened on Wednesday, October 24th. Mr. H. C. R. 
Williamson, the chairman of the company, pointed 
out that the oil production and refining of the firm is 
British throughout. The company and its associated 
concerns operate in Peru upon a total area of 205 
square miles, on which 552 wells are producing. Pro- 
duction during the year 1932-33 amounted to 266,210 
tons. In Ecuador the company and its associates 
are at work upon a field of about 150 square miles, 
on which 391 wells are producing, and the crude oil 
obtained from these wells in 1933-34 amounted to 
202,155 tons. The great bulk of this 468,000 tons of 
oil is shipped in crude state in the company’s own 
tankers for refinement overseas. The new refinery 
is a full range, straight distillation unit. In one 
operation benzine, kerosene, gas oil, lubricating oils, 
and bitumen residue are obtained. It is in two 
interconnected sections. One half, from which the 
benzine, kerosene, and gas oil are obtained, works 
under atmospheric pressure, while the other half, 
which picks up the residue from the first half and 
produces from it lubricating oils and bitumen, works 
under a vacuum. The two sections can quite well 
be run together or independently, and special blend- 
ing apparatus has been installed so that straight or 
blended oils may be supplied. 


Interference with Broadcasting. 


At a meeting of the London and Home Counties 
Joint Electricity Authority, held at Millbank, West- 
minster, on Wednesday, October 24th, under the 
chairmanship of Alderman B. J. Samuels, a report 
from the local Distribution Committee to the effect 
that a complaint had been received from the Engineer- 








in-Chief of the Post Office concerning an alleged 
electrical interference with broadcasting by the 
Authority’s rectifying plant at Dorking was discussed. 
The Committee explained that it had been suggested 
that certain apparatus should be installed to remove 
or reduce the cause for complaint, but if that was 
done other interference would prevail. Furthermore, 
as the Authority did not recognise any liability to 
afford a supply free from interference with broad- 
casting, it had decided to inform the Post Office 
that the Authority could not see its way clear to 
approve the scheme suggested. Eight rectifier sub- 
stations were operating, and the cost of installing the 
apparatus proposed would be £550. It was suggested 
by Captain J. M. Donaldson, however, that the matter 
should be reconsidered. While it was true that there 
was no obligation on the Authority, a great deal of 
work was being carried out in various quarters to 
eliminate interference, and the Authority should not 
stand on the strict letter of the law. Alderman 
Dudley Stuart, Chairman of the Distribution Com- 
mittee, said that if they did prevent the rectifiers 
from interfering with wireless sets, vacuum cleaners 
and other electrical apparatus would still cause inter- 
ference. If the trouble was to be eliminated, the 
proper course was for the Post Office and B.B.C. to 
foot the bill, at least as far as existing apparatus was 
concerned. Alderman G. B. Brooks thought that it 
would be very dangerous for the Committee to admit 
that something it was doing was the cause of inter- 
ference, and the course originally suggested by the 
Committee was finally agreed to by the meeting. 


The Grand Union Canal. 


AN important event in the development of the 
Grand Union Canal Company’s scheme for a 280-mile 
artery of inland waterway commerce took place on 
Tuesday, October 30th, when the Duke of Kent 
formally declared open the fifty-one new locks 
which have been recently completed on the com- 
pany’s Warwickshire system. The ceremony took 
place at the Top Lock, No. 1 Hatton, and before the 
ceremony the Duke inspected over a mile of the work 
on the motor vessel ‘“* Progress.”” The sum of about 
£500,000 has been expended on the section of the 
canal between Napton Junction and Knowle. New 
locks designed to admit larger motor craft with 
possible beam up to 14ft. have been constructed, 
and concrete walls have replaced the old irregular 
boundaries of the canal, while new bridges have been 
built to carry both occupation and public roads. The 
Duke was welcomed by Mr. Wilfrid H. Curtis, the 
Chairman of the Grand Union Canal Company, who 
said that as a result of the new scheme the company 
had a canal which would compare, he thought, both 
in size and efficiency, with any purely artificial water- 
way in this country. In future, craft twice the 
present size would receive merchandise on the 
Thames, and move up the canal to any point as far 
as Birmingham. The contracts for the new work 
were carried out under the supervision of Sir Robert 
Elliott-Cooper and Son, the consulting engineers 
to the company. The contractors for the new locks 
and bridges were L. J. Speight, Ltd., and the walling 
and piling work was carried out by the company’s 
own engineering department. 


Charing Cross Bridge. 


Ar a meeting of the London County Council, 
which was held on Tuesday, October 30th, under the 
chairmanship of Lord Snell, the Council concurred 
with the suggestion of the Minister of Transport that 
the question relating to the possible construction of 
a road bridge at Charing Cross should be referred to 
the London and Home Counties Traffic Advisory 
Committee for full discussion and a report. In the 
Minister’s letter, which was considered and reported 
upon by the Highways Committee of the Council, it 
was pointed out that the various improvements 
suggested by the Council on the North and South 
Banks of the river depended largely on a prior decision 
with regard to the possible construction of a bridge 
at Charing Cross. The report of the Highways Com- 
mittee, with which the Council fully concurred, 
expressed the view that by referring the matter to 
the Advisory Committee, that Committee will be 
able to draw upon every possible source of informa- 
tion which may bear on the traffic aspects of the 
scheme. The Highways Committee. however, pointed 
out that it considered it most important that the pro- 
posed inquiry should not delay the Council's legisla- 
tive proposals with regard to the South Bank of the 
river, and it further recommended that the Council 
should adopt the Ministry’s suggestion on condition 
that it was in no way thereby committed. 


Rebuilding Weak Bridges. 


Ar a-meeting of the Birmingham Chamber of 
Commerce held on Monday, October 29th, the 
question of the cost of reconstructing weak bridges 
in the Birmingham area again came up for discussion, 
and reference was made to letters which had passed 
between the Minister of Transport and the local autho- 
rities in Warwickshire and Staffordshire. The 
Minister had stated in a recent letter that he was 
unable to add anything to his previous letters and 





priority lists for the two counties which had been 
submitted to the Ministry showed that, in addition 
to approximately 100 bridges on unclassified roads, 
there were some 400 bridges upon the principal roads 
which would require to be strengthened or recon- 
structed in the immediate future. The roads were 
main routes used by traffic from all parts of the 
country, and were essentially national thorouzh- 
fares. It was considered, therefore, most unfair 
that the proportionate cost of reconstructing and 
maintaining this abnormal number of brid zes should 
fall upon the two counties concerned, whether the 
expense was met currently or by means of loans. 
A resolution was passed by the Chamber to the 
effect that, having regard to the national character 
of the highways involved, and their use by general 
traffic, it was unreasonable that so heavy a burden 
should be placed upon the specific authorities con- 
cerned, and that representations should be made 
urging the Government to give an increased assistance 
from the Road Fund or, alternatively, to promote 
measures for the granting of loans, free of interest, 
over a specified period, for that particular object. 
On Tuesday, October 30th, the Ministry of Transport 
announced that substantial grants from the Road 
Fund were being made towards the cost of eliminating 
weak and dangerous bridges. The Minister of Trans- 
port has given approval to three schemes in Lanca- 
shire and two in Scotland, which will involve a total! 
expenditure of well over £70,000. 


The Late Mr. F. J. Sprague. 


ELECTRICAL engineers, both in our own country 
and abroad, will learn with regret of the recent death, 
in New York, at the age of seventy-seven, of Mr. 
Frank Julian Sprague, who had done much to further 
electrical science, especially in matters relating to 
railway traction. As early as 1881 Mr. Sprague, who 
was then an officer in the United States Navy. 
invented a controlled dynamo and motor, but he was 
anticipated by Dr. Hopkinson in England. The 
following year he was a juror at the Crystal Palace 
Electrical Exhibition, and devised a system of elec- 
trie traction for the District Railway in London, from 
which the trolley method of tramway traction was 
later developed. In 1884 he founded the Sprague 
Electric Railway and Motor Company, and in the 
following years did much to further railway traction 
in America, Italy, Germany, and other countries. 
The multiple-unit system of electric train control was 
his invention, and he made many improvements to 
automatic signalling and automatic brake control 
systems. For many years he was consulting engineer 
to the Sprague, Westinghouse, and General Electric 
companies, and was a prominent member of the 
Terminal Electrical Commission of the New York 
Central and Hudson River railways. During the 
war he was engaged on the development of fuses and 
air and depth charge bombs for the United States 
Naval Consulting Board. He was a member of many 
American engineering societies and the recipient of 
several honours, including the Elliott Cresson Medal 
and the Edison Gold Medal. In England he was a 
member of the Institution of Civil Engineers and the 


~ 


Institution of Electrical Engineers. 


Lloyd’s Register Centenary. 


A DINNER held at the Savoy Hotel on Thursday 
evening, October 25th, to celebrate the centenary of 
the reconstruction of Lloyd’s Register of Shipping. 
was attended by well over four hundred members of 
Lloyd’s Register British and Foreign Committees 
and staff, together with shipowners, shipbuilders. 
marine engineers, and underwriters. It was in every 
way an event worthy of the great occasion. Although 
there were fourteen speeches, the evening did not 
seem long, and pleasant interludes were provided by 
the Concord Singers. The chair was taken by Sir 
George Higgins, who replied to the toast of “‘ Lloyd’s 
Register of Shipping,” proposed by the Rt. Hon. Mr. 
Walter Runciman, President of the Board of Trade. 
Mr. Runciman referred to the leading world position 
of Lloyd’s Register and the valuable work it had done 
in standardising design and material on an inter- 
national basis. Sir George Higgins said that proof 
that the Society’s work was appreciated was to be 
found in the fact that 71 per cent. of British tonnage 
and 47 per cent. of world tonnage held its classifica- 
tion, while of the tonnage now being built, 95 per 
cent. in the United Kingdom and 57 per cent. abroad 
was under the Society’s survey for classification in 
Lloyd’s Register Book. Under Sir Andrew Scott 
they had, he thought, the finest staff in the world 
and their motto would, as in the past, be “to give 
helpful and sympathetic service to all clients, with 
efficiency, impartiality, and integrity.” The toast of 
‘Shipping, Shipbuilding, and Engineering” was 
briefly proposed by Sir Stephen Demetriadi, and Lord 
Essenden and Commander Sir Charles Craven, R.N., 
responded. Sir Charles said that he could not be 
optimistic about the shipbuilding position to-day. 
Out of 684 berths only 140, or less than a quarter, 
were filled. There seemed little likelihood, he said, 
of half their remaining berths being occupied during 
the next three or four years, and naval work might 
well be brought forward to assist in training appren- 
tices and personnel. He failed to see any signs of 


his offer of 75 per cent. of the approved net cost. if} extinction in an industry which was building 46 per 


a systematic scheme was earried through. 
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The Surface Condenser. 
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XI. 


(Continued from page 406, October 26th.) 


SPECIAL TYPES. 

\ ANY factors, by assuming for some particular 
l reason a predominating importance, may influ- 
ence the design of a condenser. As has been shown 
in earlier articles, the mere fact that very large con- 
densers have been required has induced a number 
of manufacturers to depart from the downflow design. 
In the case of ‘‘ Sub-base ” condensers, limitation of 
space available for the accommodation of the plant 
reacts both upon the tube plate arrangement and the 
performance to be expected. The condition of the 
cooling water* or a restriction upon its quantity 
may have repercussions upon the design and bring 
about modifications, or the turbine plant may be so 
designed that the normal arrangement of the con- 
densing plant becomes unsuitable. The condenser 
designer, in fact, is expected under special circum- 
stances to be able to produce a plant quite unusual 
in form which will, nevertheless, give a perform- 
ance comparable with that of its “standard ” 
brethren and usually he does manage to do so. 

As might, perhaps, be expected two of the most 
remarkable plants produced in recent years are to be 
found in the United States. Both are very large. 
Two years ago the Ingersoll Rand Company, of New 
York, supplied to the Brooklyn Edison Company a 
single condenser capable of condensing about one 
million pounds of steam per hour. It has a down- 
flow arrangement, and the whole of the tubes enclosed 
within the heart-shaped shell are concerned in the 
condensation of the steam. Air cooling is performed 
by separate chambers outside the condenser proper. 
The tubes are arranged in four horizontal banks, 
each of which is served from a separate compartment 
of the inlet water box, and the circulating water makes 
a single pass through the tubes. There are two 
independent circulating water systems. One circu- 
lating pump drives the water through the top bank 
of tubes and the next bank below but one, while the 
other supplies the remaining two banks. In this way 
fiexibility is obtained and the arrangement is econo- 
mical on light loads since, under such conditions, only 
one of the circulating pumps need by run. The 
matter of greatest interest, however, concerns the 
steam side. In a normally arranged ‘‘ downflow ” 
condenser the vacuum that can be held is determined 
by the fact that the steam temperature must neces- 
sarily be higher than that of the outlet cooling water. 
Most ingeniously in the plant under consideration, 
it has been made possible to hold a high vacuum with- 
out the necessity of so increasing the flow of cooling 
water that the outlet temperature is lower than the 
vacuum temperature. The steam side of the con- 
denser is divided by the “sag” plates into five 
independent compartments. In the compartment at 
the end of the condenser at which the cooling water 
enters the tubes, a high vacuum can be held, and 
only in the compartment at the outlet or “‘ warm ” 
end of the condenser is the degree of vacuum held 
settled by the temperature of the cooling water at 
outlet from the condenser. In each of the compart- 
ments the vacuum that can be maintained is deter- 
mined by the outlet temperature of the water passing 
along the tubes out of that compartment into the 
next. The arrangement necessitates the provision 
of a separate air cooler and air pump for each com- 
partment, although, in fact, the two ‘‘ warmest ”’ 
compartments are served by a single air pump. In 
order to provide for the different vacua in these 
two compartments, there is a “‘ choke ”’ in one of the 
suction pipes. The condensate is drained through 
suitable “traps” from one compartment to the 
next and removed from the “‘ warm ”’ end. 

The other American plant to which we have referred 
is that installed by the Allis Chalmers Company in 
the State Line Station at Chicago. In this case the 
design of the condensers seems to have been deter- 
mined by the great size of the turbines. The turbo- 
generator consists of an H.P. set developing 76,000 kW 
and two L.P. sets with separate shafis, each of 
62,000 kW capacity. The latter sets are double- 
ended and the exhausts bifurcate so that in all 
eight condensers are required. Perhaps no better 
illustration of the great size of the unit can be offered 
than to state the fact that each of these eight con- 
densers has a surface area of 22,000 square feet and 
deals with 200,000 lb. of steam per hour. The 
vacuum held is 29-3in. of mercury when supplied 
with cooling water at 45 deg. Fah., and the total 
quantity of cooling water circulated in each twenty- 
four hours amounts to 432 million gallons. The 
minimum flow of the Thames at Teddington during 
the drought of 1934 was only just over 200 million 
gallons per day! It will be appreciated that when 
two condensers are necessary to serve one end of an 
L.P. turbine there are difficulties in obtaining a 
neat arrangement of ‘“‘ down-flow ’’ plant, owing to 
the restricted space available. Consequently a design 
has been adopted in which the condenser tubes are 





* Sewage, for instance, or other polluted sources of supply 
may cause troubles unless special precautions are taken. 





placed vertically within the shell and the steam flows 
into the side. The cooling water makes a single pass 
through the tubes from the bottom upwards, and 
returns to the bottom through an internal passage 
cast into the shell. 

In this country, too, there is a power station 
equipped with ‘“‘ vertical’ condensers. The Kink- 
stall power station at Leeds draws its cooling water 
from the river Aire, upon the banks of which further 
upstream there are situated a number of woollen 
factories. At some stage in the process of cleansing 
the wool there is discharged into the river an effluent 
containing a very large quantity of minute hairs, and 
the power station engineers have found that these 
hairs cannot effectually be screened out of the water. 
They tend to form a mat over the tube plates of the 
condensers in the station, and the best method of 
combating this trouble has been found in the adoption 


FIG. 40 -VERTICAL 46,000 SQUARE FOOT CONDENSER 


of condensers of the “ vertical” type. By making 
special arrangements for altering the flows of the 
water through the tubes, the tube plates of “‘vertical” 
condensers can be cleaned without much trouble and 
without having to ‘‘ shut down.” 

A plant recently supplied to this power station was 
designed by W. H. Allen, Sons and Co., Ltd., of 
Bedford. On account of the very large size of the 
castings it was made by Glenfield and Kennedy, Ltd., 
of Kilmarnock. It is of the general type devised by 
the Contraflo Engirieering Company, Ltd., and, as will 
be seen by comparing the engraving on the next page 
with Fig. 32 ante on page 352, its tube plate arrange- 
ment is very similar to that of the downflow condensers 
manufactured by its designers. As, however, the 
tubes are arranged vertically within the shell instead 
of horizontally, there is no need to place baffles along 
the steam lanes. The object of these baffles in a 
‘‘ downflow ’’ condenser is to prevent the condensate 
from the tubes above falling on to the colder tubes 
below ; but in a vertical condenser the condensate, 
of course, falls along and not across the tubes. The 
low-pressure turbine is situated in the usual manner 
on a “platform,” and the “ vertical’? condenser 
stands on the basement floor up against the end of 
this platform, so that the exhaust steam enters its 
side. A baffle plate separates off a group of air cooling 











tubes on the side of the shell furthest from the steam 
entry. 

The general design of the condenser which has a 
cooling surface of 46,000 square feet and is capable of 
dealing with 240,000 lb. of steam per hour, can be 
followed from the line engraving opposite. It 
will be appreciated that in a condenser of the 
vertical type there are very heavy stresses due to the 
great difference of water head between the bottom and 
the top and the great weight of water to be supported 
in the upper water box. These stresses are additional 
to those due to the externally applied atmospheric 
pressure. The main shell stands upon a strong cast 
iron base stiffened internally by circular columns. 
The hollow interior of the base forms the lower water 
box. Five heavy circular columns, interconnected 
by similar struts in the interior of the shell, carry the 
weight of the upper water box, and the tube plates 
at the upper and lower ends of these columns are 
further stiffened by “‘ crossed” girders. Each tube 
plate is made in four pieces fillmg the quadrants 
between the girders. Close to the steam entry three 
more columns and cross struts further stiffen the 
shell and help to support the upper water box. 
The five columns in the shell carry two tube-support- 
ing plates, which are each made in four quadrant- 
shaped pieces and are slightly dished upwards towards 








IN KIRKSTALL POWER STATION 


the centre. Besides supporting the tubes, these 
plates also drain away the condensate towards their 
outer edges, whence it may fall directly to the bottom 
of the condenser without coming into further contact 
with the tubes. Since the condensate falls as a curtain 
from the edges of the tube-supporting plates, it is 
brought into intimate contact with the inflowing 
steam and is warmed thereby. The top water box is 
divided into two parts by a cross wall, which is pro- 
vided with a removable door, and above the water 
box and connected to it by holes in its floor there is 
a large tank, the function of which will be explained 
later. The lower water box has one inlet and one 
outlet branch, while each side of the upper water box 
is similarly supplied. Condensate, as will be seen 
most clearly in the vertical section, is withdrawn from 
a@ point immediately beneath the steam entry to the 
condenser, and its temperature is consequently 
maintained closely correspondent to that of the 
steam. 

The circulating water piping is so arranged that the 
water may be caused to flow through the tubes in a 
number of different ways. Supposing the door between 
the two parts of the upper water box to be in place, 
the water may be caused to enter this box on one side, 
flow downwards through one half of the condenser 
tubes and up again through the other half, and so 
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CONSTRUCTION OF VERTICAL CONDENSER AT KIRKSTALL POWER STATION 


W. H. ALLEN, SONS AND CO., LTD., DESIGNERS; GLENFIELD AND KENNEDY, LTD., MAKERS 
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away. The direction of flow may be in either direc- 
tion. Alternatively, the condenser may be operated 
as a single-flow plant by removing the connecting door 
between the two parts of the upper water box. The 
water may be admitted at the top and released at the 
bottom, or admitted at the bottom and released at 
the top. Under the latter condition the tank above 
the top water box may be brought into use. In one 
of the outlet pipes from the top water box there is a 
weir. By making the water rise in a single pass 
through the condenser tubes a level in the tank may 
be maintained by bringing this weir into use, and it 
has been found that under these circumstances the 
fine hairs that have become matted over the top tube 
plate will rise and float on the surface of the water 
in the tank. In addition, while the condenser is 
still operating, the top tube plate can be scrubbed 
clean. In the case of the lower tube plates, of course, 
mere reversal of the flow is sufficient to discharge 
the collected mat of hair to the river. 

By the courtesy of W. H. Allen, Sons and Co., Ltd., 
the test results of this plant given in Table XIV have 
been made available :— 


TaBLe XIV. 
Load, kW -. 20,000 25,000 
Cooling water temperature, os. Fah.— 
53- ‘i 53°9 
Outlet ene Se, ee 68-6 .. 72-0 
Steam, Ib. per hour 2a .. 183,435 . 228,750 
Condensate temperature, deg. F. 76°5 80-0 
Heat per lb. steam condensed, 
-Th. ele ° 977-2... 985-5 
Vacuum, inches Hg. 28-791.. 28-748 


(To be continued.) 








Many cast iron standpipes at by-product coke-oven 
plants in the United States have been replaced recently 
by welded steel pipes lined with refractory 2in. or more 
thick, says Steel. Two kinds of refractory are employed— 
either a plastic which must be rammed into the stand- 
pipe mould, or a fluid which is poured like concrete. The 
cost of standpipe maintenance has been reduced to a large 
extent by this construction. 








Radiographic Examination of Rivets. 


By V. E. PULLIN, C.B.E., Director 


ADIOGRAPHY by means of both X-rays and 
radium has a unique value in the examination 
of riveted structures. Owing, however, to the some- 
what curious shadows that are cast because of the 
complicated shape of different rivets, interpretation 
of the radiographs is a matter of some difficulty. 
Theoretically, a riveted structure should approximate 
as nearly as possible to the strength of the solid 
material, and although this desideratum may be 
realised to some extent in a newly finished piece of 
riveting, nevertheless, if the rivets fit badly they 
will probably work loose in course of time. This is 
particularly true if the structure is subjected to 
vibratory stress. In all important structures, there- 
fore, it seems to be desirable that a reliable method 
of test shall be available. Hitherto, it must be 
admitted that such tests have been unsatisfactory. 
They consist generally in tapping the rivet head with 
a hammer, and it is claimed that an experienced 
workman can detect loose rivets by this method. 
This is probably true; but, at the same time, it is 
no uncommon engineering experience to be forced 
to attribute subsequent failure to defective riveting. 
The common practice in riveting technique is 
not by any means uniform. Rivets may be used 
either hot or cold. In some cases they are accurately 
machined and fitted, but in most cases they are not 
machined at all. They may be driven home either 
by hand hammering, or by machine hammering, or 
by hydraulic pressure. The plates, or structure, 
to be secured may either be recessed (Fig. 1)—here 
the recessed portion is filled up by hammering in 
the rivets—or the plates may be merely drilled and 
the surface left in its original state (Fig. 2). All 
these alternatives, however, do not affect the main 
theoretical principle, which is that the metal rivet 








of Radiological Research, Woolwich. 


shall, as completely as possible, expand and fill the 
holes that have been prepared for its reception. 

It is perfectly obvious that many factors may 
operate to modify the perfect fit of a rivet. Hammer- 
ing, for example, may deform the rivet unless carried 
out with the utmost precision, and, in any event, 
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steel of unsuitable character will invariably become 
distorted and so result in an imperfect job. The 
question arises as to what constitutes satisfactory 
efficiency in a rivet. It may be that in the case of a 
recessed rivet we have an example such as Fig. 3, 
where the rivet is distorted and only fits closely for 
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a very short distance down the countersink. Is this 
sufficient ? On the other hand, we may have such 
an example as Fig. 4, where there is a close fit all 
along the shank, but a very bad fit in the countersink. 
These conditions all may be shown by radiography. 

Regarding rivets which are not countersunk, it 
would seem that in some cases the rivet has so 
slightly expanded that it holds by means of the head 
and tail only. 

Variations in the fit of rivets, as shown by radio- 
graphic examination, and a comparison of the methods 
of riveting, very strongly suggest that although a 
100 per cent. routine examination by radiography 
is by no means necessary, or even desirable, yet the 
method is of definite value if available in a consulta- 


tive capacity in special or highly important 
instances. It will be appreciated from the 


examples shown in this week’s Supplement that 
interpretation of properly taken radiographs has 
now reached a high degree of excellence. Fig. 5 
is @ series of nine radiographs of a specially con- 
structed experimental 2in. rivet. The diagram shows 
the positions from which the radiographs were 
obtained. In this rivet there was @ uniform clearance 
of 1/,,in. all round the lower fin. of the countersink ; 
and there was a uniform clearance of !/,,in. in the 
shank. In the first set of four radiographs the shank 
clearance extended for fin. In the second set for 
jin., and in the third set for lin. 

All the radiographs (normal view) taken from the 
axial position show a simple circle. Incidentally, it 
should be observed that ifthe rivet really fitted the hole 
perfectly, there should be no light circle on the radio- 
graph. If this circle of light is closely examined, it 
will be found to have two components—a relatively 
sharp line (due to the clearance in the shank) sur- 
rounded by a rather wider and more diffuse shadow 
due to the clearance in the countersink. 

As the source of radiation is moved to positions 
A, B, and C, the pictures alter, and two distinct 
short lines appear. These lines become longer and 
more defined as the length of the shank clearance 
is increased. They are flanked in every case by a 
wide diffuse shadow due to the clearance in the 
countersink. The diagrams A, B, and C illustrate 
the position of the rivet which is responsible for 
casting the different shadows. 

Fig. 6 are further radiographs differentiating 
between the presence and absence of shank clearance 
and the modification produced by lengthening it. 
In the first pair there is no shank clearance, the 
diffuse shadow alone being present. This, of course, 
is due to the clearance in the countersink. The 
second pair, however, has a different appearance. 
The two components appear in the normal view, 
and the characteristic short lines (due to shank 
clearance) appear in the oblique view. 

Fig. 7, three radiographs taken normally : upper, 
clearance in countersink only ; middle, clearance in 





both countersink and shank ; and lower, clearance in 
shank only. 

The foregoing notes and illustrations have referred 
to countersunk rivets where the artificial clearances 
have been uniform in order to illustrate characteristic 
shadows. In practice, of course, such defects would 
be very uncommon. Any gaps existing in the rivet 
cavity would be irregular. Such an example is illus- 
trated in Fig. 8. Here, in the normal view, the circle 
is not symmetrical, and the oblique view shows the 
short characteristic shank gap lines to be of unequal 
length ; thére is also well-defined lack of symmetry 
in the shadow cast by the countersink gap. Thus, 
in this type of riveting, it is possible, by means of 
radiography, to diagnose with considerable accuracy 
not only where there is a clearance, but also to form 
some idea of its magnitude. 

Fig. 9. These are three radiographs of rivets 
similar to those above, but obtained in actual practice. 
The differences are obvious. The upper, for example, 
is a well-fitting rivet, whereas the other two have 
well-marked characteristic defects. 

We will now consider some rivets which are not 
countersunk. Fig. 10 are radiographs of two rivets 
of very hard steel. Neither of these rivets has 
expanded, and, therefore, they are merely holding 
by the head and tail. Fig. 11 shows an extremely 
badly fitting rivet. This specimen, again, is held in 
place by the head and tail. 

Fig. 12, upper, is a rivet hydraulically driven. In 
this case the two rivet holes were not in alignment, 
and are both seen in the radiograph ; the rivet shank 
fits imperfectly. 

Fig. 12, middle, a rivet hand-hammered and fitting 
almost perfectly. 

Fig. 12, lower, a pneumatically hammered rivet 
where, again, the two holes are not aligned properly ; 
the rivet has become distorted, but fits well except 
in one region. 

Fig. 13, a series of rivets in one plate. A and B 
fit well, C moderately well, and D not so well. E, the 
rivet has .been distorted as the head and tail of the 
rivet are shown to be out of line, and the shank does 
not completely fill the hole. 

Examination of rivets by radiography, therefore, 
would appear to be an economic possibility of definite 
value in certain selected instances. X-rays afford 
an easy and useful method, but, in some cases, owing 
to inaccessibility, it will not be possible to use the 
equipment. In such instances, radium may be used 
with equal success. 

The technique is simple. The rivet is first examined 
in a@ direction normal to its axis, and then, if 
asymmetrical clearances are observed, the source of 
radiation should be shifted to an appropriate position 
and the rivet re-radiographed obliquely. This 
method of check is, therefore, easy, cheap, accurate, 
and non-destructive. 








University Degrees in Engineering. 


No. [. 


if is difficult without a considerable amount of 

labour and study to obtain in summarised form 
particulars of the chief regulations and customs 
governing the granting of degrees in engineering 
science and of other degrees open to engineers at 
British universities. We have therefore prepared a 
survey based on the information contained in official 
publications issued by the universities of Great 
Britain and Ireland. In view of the fact that, as the 
reader will speedily gather, the regulations and 
customs present many and wide variations from uni- 
versity to university, the survey will, it is hoped, 
prove to be of value alike to those about to select a 
centre of engineering education and to those who, in 
any way, are called upon to assess the merits of British 
engineering degrees or of those who hold them. The 
survey does not pretend to cover all the essential 
features of the regulations. Notably, there has been 
omitted from it a statement of the regulations govern- 
ing the matriculation or entrance examination which 
all the universities require students to take before 
beginning their degree courses or proceeding to their 
degree examinations. The regulations governing 
matriculation or entrance, like those for the degrees 
themselves, show much variation although it may be 
noted that the four Scottish universities recognise 
a common entrance standard while the Northern 
Group of English universities, embracing Manchester, 
Liverpool, Leeds, Sheffield and Birmingham co- 
operate by means of a joint board in conducting and 
controlling their matriculation examinations. 

In a leading article elsewhere in this issue we 
discuss the general significance of the variations in 
the regulations and customs which the survey reveals. 


THE ScoTrTisH UNIVERSITIES. 


Glasgow University.—The degrees at Glasgow Uni- 
versity open to engineers are Bachelor of Science 
(B.Se.), Doctor of Philosophy (Ph.D.), and Doctor of 





Science (D.Sc.). The degree of Doctor of Letters 
(D.Litt.) may also be taken by engineers. 

The B.Sc. course extends over four winter sessions 
of two terms each. During the six summer months 
students are free to enter works or offices for the 
purpose of obtaining practical experience. Provision 
is made for students desiring to study civil, mecha- 
nical, electrical, mining or chemical engineering or 
naval architecture. Three examinations have to be 
passed. The first and second are common to all the 
branches. The subjects of the first examination are 
mathematics, natural philosophy and chemistry and 
of the second higher mathematics, general engineer- 
ing and drawing. Two sessions after the second 
examination has been passed the student may present 
himself for the final examination. The subjects of the 
final examination are those appropriate to the branch 
of engineering selected by the student. No candidate 
is permitted to present himself twice for the final 
examination in any one branch. If however he fails 
to pass the final examination in one branch he may 
on completing the prescribed curriculum in another 
branch present himself for the final examination in 
that branch. In each branch there is only one course 

—~an Honours course—which must be taken by all 
candidates. The‘degree is awarded in two grades 
namely with first and with second-class honours. 
If a candidate fails to be placed in either grade the 
Senate may grant him an “ ordinary ” degree after, 
if required, he has undertaken further study and 
passed a further examination. The inclusive fee for 
the B.Sc. degree in engineering is 90 guineas. 

The degree of Ph.D. is open to research students. 
Research students are appointed by the Senate and 
are normally graduates of any of the Scottish univer- 
sities or of other recognised universities. To obtain 
the Ph.D. degree they are required to prosecute a 
course of special study or research for three acade- 
mical years at Glasgow University and to submit a 
thesis embodying the results of their special study or 
research. They may be required to submit them- 





selves to an examination on the subject of their 
thesis. A fee of 10 guineas is payable on submission 
of the thesis. 

The degree of D.Sc. is open to those who have taken 
the B.Sc. degree with honours at Glasgow but cannot 
be obtained until after the expiry of five years from 
the date of their graduation. Candidates for the D.Sc. 
degree are required to submit a thesis or published 
memoir or work embodying a record of original 
research undertaken by the applicant or of important 
engineering work designed by him and actually 
carried out. The term “ important engineering work”’ 
is defined as meaning work of a novel or pioneer orde: 
involving the application of some new scientific 
principle or a new application of known scientific 
principles to engineering design or construction. The 
candidate may be required to submit to an examina- 
tion on the subject of his thesis. The fee payable on 
submission of the thesis is 15 guineas. It is * ex- 
tremely advisable ’’ that the main featutes of the 
thesis should have been published before it is submitted 
to the University. 

The degree of D.Litt. is open to, among others, 
B.Sc. honours graduates after five years have elapsed 
from the date of their graduation. A candidate for 
this degree is required to submit a thesis or pub- 
lished memoir or work constituting an original con- 
tribution to literature or philosophy. Only in 
exceptional circumstances can a thesis not already 
printed and published be submitted. The fee payable 
for the degree is 15 guineas. 

In no case is the degree of B.Se., Ph.D., D.Sc., or 
D.Litt., conferred honoris causa tantum, that is to say 
honorarily. 

Aberdeen University.—At Aberdeen the degrees 
open to engineers are B.Sc., Ph.D. and D.Sc. The 
degree of D.Litt. is confined to candidates already 
holding the degree of Master of Arts* with honours 
and is therefore normally not open to engineers. 

The B.Sc. course extends over three years each 
containing three terms of approximately ten weeks’ 
duration on the average. Provision is made for 
instruction in civil, mechanical and electrical engi- 
neering. The first examination is common to the 
three branches and covers mathematics, natural 
philosophy, chemistry and engineering drawing. 
For the second examination the subjects, common 
to the three branches, are advanced mathematics, 
applied mechanics, theory and design of structures, 
engineering surveying and advanced engineering 
drawing together with the theory of heat engines 
and geology for civil engineering students, the theory 
of heat engines and fuels for mechanical students and 
electrical engineering and fuels for electrical students. 
The final examination covers higher natural philo- 
sophy, metallurgy and electrical engineering in all 
three branches together with specialist subjects 
appropriate to each branch. There is no regulation 
prohibiting a candidate from attempting the final 
examination more than once. ‘The course outlined 
above leads to the ordinary degree of Bachelor of 
Science in Engineering. In any of the three branches 
a candidate may obtain a degree with first or second- 
class honours by pursuing for at least two terms 
advanced studies in his selected branch and by 
passing an advanced examination. He is not allowed 
to present himself twice for an honours degree in the 
same branch but may re-present himself for an 
honours degree in another branch. A candidate for 
an honours degree who fails to reach the requisite 
standard may be awarded an ordinary degree. The 
inclusive fee for the ordinary or honours degree course 
is 90 guineas. 

The degree of Ph.D. is open to research students 
under the same regulations as those in force at 
Glasgow. The regulations governing the granting 
of the D.Sc. degree are also similar. The subject of 
the thesis, it is specified, shall be ‘“‘ an original con- 
tribution to science.’’ There is no regulation requiring 
or recommending the publication of the thesis before 
or after its submission. 

The degrees of B.Sc., Ph.D., and D.Sc. are in no 
case given honoris causa tantum. 

Edinburgh University-The degrees open to engi- 
neers at Edinburgh are B.Sc., Ph.D. and D.Sc. The 
D.Litt. degree is restricted to Masters of Arts. 

The “ ordinary ” B.Sc. degree course covers three 
years each embracing three terms and extending 
from about the beginning of October to about the 
beginning of July. Provision is made for students 
of civil, mechanical and electrical engineering. The 
subjects of the first examinaton are common to 
all three branches and comprise technical mathe- 
matics, natural philosophy and chemistry.f For 
the second examination the subjects taken in common 
by all three branches are technical mathematics, 
strength of materials, hydraulics, heat engines, 
electrical engineering and drawing. In addition civil 
ehgineers present themselves for exarhination in 
geology, mechanical engineers in the theory of 


* The Scottish universities do not confer a B.A. degree. The 
M.A. degree is the ordinary degree obtained by students in the 
Faculty of Arts. It is equivalent, more or less, to the B.A. 
degree awarded by certain English universities and should not be 
confused with the higher or senior M.A. degree given in England. 

+ It may be taken as a general rule that the subjects of study 
during the first—or second or third—year are identical with those 
of the first—or second or final—examination. There are however 
exceptions to this rule. For pests at Leer, first-year 
students begin the study of some of the subjects of the second 
examination and second-year students begin studies required 
for the final examination. 
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machines and elementary accounting and electrical 
engineers in the theory of machines and electricity. 
For the final examination all candidates take applied 
mathematics, drawing and engineering field work. 
In addition civil engineers are required to pass in 
civil engineering and the strength of materials, 
mechanical engineers in heat engines and the organisa- 
tion of industry and commerce and electrical engineers 
in electrical engineering and heat engines. For the 
B.Sc. degree with first or second-class honours 
additional courses of study have to be pursued and 
examinations of a higher standard than for the 
ordinary degree have to be passed. A student is 
not permitted to present himself for re-examination 
for an honours degree. There is no regulation as 
at Glasgow and Aberdeen under which if he fails 
to obtain an honours degree in one branch he may 
after appropriate study offer himself for an honours 
degree in another branch. If however he fails in 
the honours examination he may be recommended 
for the “ ordinary” degree. The inclusive fee for 
the ordinary or honours B.Sc. degree is 90 guineas. 

The regulations for the Ph.D. degree are the same 
as at Glasgow and Aberdeen with one or two important 
exceptions. The minimum period to be devoted to 
the prosecution of special study or research within 
or under the supervision of the University is two 
years. The thesis is expected to give “such new 
facts, with experimental or other evidence, as would 
form material for the publication of a paper in a 
scientific journal.” Candidates for the degree are 
expected to possess a “ reading knowledge ”’ of French 
and German and may be subjected to an examination 
to test their knowledge of these languages. 


The D.Sc. degree is open to graduates of at least 
five years’ standing who have taken the degree of 
B.Sc. with honours or, in special circumstances, 


who have taken the “‘ ordinary ” degree. The thesis 
is required to be “ one of distinction as a record of 
original research.” It must embody original 
independent research in contrast with the thesis 
for the Ph.D. degree which may be a record of work 
carried out under the supervision of others. It is 
specified that unless adequate reasons to the contrary 
can be given the principal part of the thesis shall 
consist of published work, but it may be supported 
by manuscript in a form ready for publication. 

In no case are the degrees of B.Sc., Ph.D. or D.Se. 
given honoris causa tantum. 


St. Andrews University.—The degrees open to 
engineers at the University of St. Andrews are 
B.Sc., Ph.D., D.Se. and D.Litt. 

The course for the ordinary B.Sc. degree covers 


three years each of three terms and extending from 
about the beginning of October to the beginning of 
June. Provision is made for students of civil, 
mechanical and electrical engineering in either of 
which branches the B.Sc. degree is awarded. In 
addition the engineering department provides facilities 
for instruction in chemical engineering, metallurgy, 
building construction and architecture. The engi- 
neering department of the University is situated at 
Dundee. Separate courses of instruction under 
different professors are provided at St. Andrews 
and at Dundee in mathematics, natural philosophy 
and chemistry and under the same reader in geology. 
The subjects of the first examination are mathe- 
matics, natural philosophy and chemistry. For the 
second examination all students take mathematics, 
applied mechanics, strength of materials, engineering 
surveying, drawing and design and electrical engineer- 
ing. In addition mechanical engineers take the theory- 
of heat engines and either hydraulics or fuels and 
metallurgy, civil engineers take hydraulics and 
either the theory of heat engines, geology or archi- 
tecture and electrical engineers the theory of heat 
engines and hydraulics. For the final examination 
all three branches are required to pass in applied 
mathematics in addition to five other subjects 
appropriate to their selected branch. For the B.Sc. 
degree with first or second-class honours a fourth 
year of study may be found necessary. For an 
honours degree a candidate is required to pursue 
for at least two terms advanced studies in two 
subjects of the final examination and to pass an 
examination therein. A candidate who fails to pass 
the honours examination may be awarded an 
‘ordinary’ degree or may present himself for 
re-examination for honours in another, but not in 
the same, branch. The inclusive fee for the ordinary 
or honours B.Se. course is 90 guineas. 

The degree of Ph.D. is open to graduates who 
are appointed as research students and who for a 
period of three years pursue at the University 
original research or special study under the super- 
vision of the Staff. The regulations for the degree 
are similar to those in force at Glasgow. There is 
no requirement, as at Edinburgh, covering a know- 
ledge of languages. 

The degree of D.Sc. may be awarded to graduates 
of five years’ or more standiag who have taken the 
B.Sc. degree with honours. The thesis required is 
““an original contribution to learning in relation to 
engineering science,” and on its subject the candidate 
may be called upon to pass an examination. The 
standard of work required in the thesis is @ high one. 
The subject-matter, it is specified, “‘ should permit 


of extended treatment and should form a connected 
whole indicative of the candidate’s claim as an 


the thesis. The thesis should be presented in a form 
suitable for publication in a journal of scientific 
repute or as an independent work. Except in special 
circumstances reprints of published papers are not 
accepted in place of a formal thesis which should take 
the form of a specially composed memoir. 
The holder of a B.Sc. degree with honours or of a 
Ph.D. degree may apply for the degree of D.Litt. 
The thesis required is ‘‘ an original contribution to 
learning in relation to language, literature or 
philosophy.” It should like the D.Sc. thesis be a 
specially composed monograph. Reprints of pub- 
lished papers are not accepted. 
None of the degrees referred to above may be 
conferred honoris causa tantum. 
(To be continued.) 








Metropolitan: Water Board. 


From the thirty-first Annual Report of the Metro- 
politan Water Board we learn that the quantity of water 
supplied in million gallons during the year ended March 
8ist, 1934, was as follows :— 


Direct In Grand 

area. bulk. total. 
Total volume (million gallons) | 106,536-9 | 679-4 107,216-3 
Daily average (million gallons) 291-88 1-86 293-74 


The total daily average supply was 10-83 million ai 
more than in the preceding year. During the month 
of maximum supply (July) the Board supplied a daily 
average of 325-14 million gallons. The daily average 
supply per head was 40-05 gallons, being an increase of 
0-80 gallon compared with the year 1932-33. 

The total estimated population supplied by the Board 
at March 31st, 1934, exclusive of bulk supplies, was 
7,354,777, representing an increase of 143,401 during the 
year, 

The amount of storage and subsidence reservoir capacity 
for unfiltered water possessed by the Board at the end of 
the year was as follows :— 








Area | Capacity 

No. in in million 

acres. gallons. 

Thames Valley 32 | 1,749-5 | 14,017-5 
Lee Valley 17 955-0 | 5,639-5 
49 2,704-5 | 19,657-0 


According to the supply of 1933-34 the number of days’ 
storage is 66-9 for the grand total supply, including bulk 
supplies. 

The necessity has arisen for remodelling the Hampton 
station, which is an amalgamation of the pumping stations 
of three of the late metropolitan water companies, and 
comprises the most important works of the Board. There 
are at present eight separate stations at Hampton at 
various intervals, and it is proposed to concentrate new 
machinery in a single engine house, retaining certain 
engines as stand-bys and reserves. 

In February, 1934, the Board authorised expenditure 

of £365,200 for the provision of steam generating plant, 
with nine steam turbines operating centrifugal pumps, 
together with auxiliary machinery, buildings, and working- 
out mains for the remodelling of the works. The estimated 
total cost includes machinery, £220,200; buildings, 
£130,000 ; working-out mains, £15,000 ; but is exclusive 
of certain filter and pumping mains. The total maximum 
pumping capacity of the existing station is 162-5 million 
gallons of filtered and unfiltered water per day, which 
will be increased to 260 million gallons per day when the 
remodelling is completed. The installation will include 
mechanical coal and ash handling plant, and it is proposed 
to consider the question of additional filtration facilities 
in connection with the remodelling of the station in due 
course. A considerable saving in working expenses will 
be effected. 
The whole of the work of remodelling and combining 
the pumping stations of the late Lambeth and Chelsea 
Waterworks Companies at Surbiton, for which the Board 
authorised expenditure of £220,000 in July, 1929, has been 
completed, with the exception of the reconstruction of the 
roads and entrance, and the rearrangement of the stores 
and district office accommodation. A contract at the 
sum of £68,988 for alterations to and reconstruction of 
an engine house, boiler house, elevated steel and reinforced 
concrete coal bunkers, offices, drainage and other. con- 
tingent works was completed on January 3lst, 1934, at 
a final cost of £64,384. Considerable economies will result 
from the use of the new machinery. 


Tue Drovenut or 1933-34. 


Prior to the year 1933 the supply of water by the 
Board had not exceeded 350 million gallons in any one 
day, but this figure was exceeded on no less than sixteen 
occasions during the summer of 1933, on two of which the 
quantities supplied were 374 and 374-5 million gallons 
respectively. During the year 1932-33 the average daily 
supply, viz., 282-9 million gallons, including the water 
supplied in bulk to adjacent water authorities, was the 
highest that had been afforded up to that year, but this 
figure was exceeded by 10-8 million gallons during the 
year 1933-34, the record average daily quantity of 
293-7 million gallons having been supplied. 

The task of providing an adequate supply to a popula- 
tion exceeding 7 million persons during an abnormally 
dry summer is one of grave responsibility, and it is a 
matter of legitimate pride that the Board were able to 
meet the unparalleled demand that occurred during the 
summer of 1933 without imposing any restrictions. Not- 
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on the branch of learning covered by 


authority 





and better means of intercommunication which the Board 
had provided. 

The increasing requirements of the large population 
supplied by the Board have received earnest consideration. 
and investigations have been made as to the adequacy 
of the Board’s system of supply. 

After the summer of 1933 there was a further serious 
deficiency in the rainfall and the continuance of the 
drought presented new problems, particularly in regard to 
the area usually supplied from the Lee Valley watershed. 

In order to improve the means of intercommunication 
and to enable more water derived from the Thames to be 
sent into the north and east of London, in January, 1934, 
the Board authorised expenditure of £52,500 for the pro- 
vision of additional pumping plant at the Kew Bridge, 
Hanworth-road, and Battersea works, with connections 
to mains and the laying of a 48in. main at Hampton. 

Steps were taken to ensure that the works were carried 
out as expeditiously as possible. The whole of the 
machinery was practically completed and the necessary 
connections made by the end of the year under review. 

In February, 1934, further expenditure of £13,000 was 
approved for the installation of additional machinery at 
the Campden Hill works and the making of a connection 
to a 24in. intercommunication main. Similar arrange- 
ments were made for the additional facilities to be carried 
out as expeditiously as possible. 


CoMPARISON OF WORKS. 


The following table shows at a glance the increases 
which have taken place under the Board in the equipment 
of the waterworks since the transfer of the undertakings : 


Before June, ~ At March 
1904. 31st, 1934, 
Storage reservoirs for unfiltered 
water .. Pee oot 49 
Acreage .. A 843 2,704-5 
Capacity in million gallons ea 4,115+7 19,657 -0 
Service reservoirs for filtered 
water .. - 76 95 
Capacity in million gallons re 244-5 341-6 
Filter beds (slow sean ; 137 178 
Acreage .. .. 139 175-7 
Primary filters .. ore yt — 51 
Area in square feet peices — 20,064 
Mechanical filters ; 12 
Area in ee: feet 640 
Engines ; a ae ‘ 235 275 
eeeeempee-. SR 55,920 
Miles of water pipes . . 5,759 7,659 








SIXTY YEARS AGO. 


Tue first tramway to be constructed in this country 
was that at Birkenhead which was laid down in 1860 by 
G. F. Train. For the next ten years until the passing of 
the Tramways Act in 1870 special Acts of Parliament had 
to be obtained to authorise their construction. One of 
these special Acts was that passed in 1868 authorising a 
company to lay down about 10 miles of tramway in 
Liverpool. This Act is of historic importance for it formed 
the basis on which all subsequent Acts including the 
Tramways Act of 1870 were founded. It specified among 
other requirements that the rails were to be maintained 
level with the surface of the streets and that the spaces 
between the rails and for 18in. on each side were to be 
paved with materials prescribed from time to time by the 
Corporation and maintained in good repair by the company. 
The Corporation was given power to purchase the tram- 
ways from the company at any time within eleven years 
from the passing of the Act. By another clause the 
company was required at any time within five years from 
the completion of the works to remove the rails and 
restore the streets to their original condition within 
three months of the receipt of a notice from the Corpora- 
tion requiring it to do so. The relationship between the 
Corporation and the company soon became a troubled one. 
In June 1873, so we learn from a leading article in our 
issue of October 30th 1874, the Corporation took a census 
of the opinions of shopkeepers and other owners of pro- 
perty on the route of the tramways. On the whole opinion 
was favourable ‘to their being retained provided the rails 
were kept in good order and level with the surface of the 
street. Disappointed perhaps in failing to obtain a 
decided verdict against the tramways the Corporation 
turned its attention to their condition. It came to the 
conclusion that that condition was a bad one and was 
likely to create a nuisance to the public. The company 
replied that the tramway was in fair working order. It 
made various suggestions designed to overcome the 
difficulties that had arisen but the Corporation declined 
them all. The Corporation decided against exercising its 
right to purchase the tramway for on investigation it 
came to the conclusion that the margin of possible profit 
to be derived from such a transaction would not cover the 
risks and contingencies involved. It therefore fired the 
last shot in its locker. It decided to serve a notice on the 
company requiring it to remove the existing lines and 
restore the streets to their original condition within three 
months. This decision, we thought, was a surprising one 
but the public would, we said, be still more surprised if 
it were enforced. Discussing the general question of 
local authorities and tramways we deprecated any attempt 
by such authorities themselves to work the tramways 
within their areas but recommended that steps should 
be taken to place the maintenance of the entire roadway 
surface under the control of only one body. Divided 
responsibility for repairs would, we maintained, produce 
constant disputes. 








Tue Ministry of Transport railway statistics for July 
have now been issued. They show, when compared with 
the corresponding period of 1933, an increase of 3-1 
per cent. in the number of passenger journeys and of 4-3 
per cent. in the receipts from passengers. The tonnage 
of freight carried rose by 6-2 per cent., and the freight 
traffic receipts by 4:8 per cent. There were 3-5 per 
cent. more freight train miles run; the average train 
load increased from 116 tons to 117} tons, and the net 





withstanding the exceptional conditions, the Board’s area 
enjoyed advantages resulting from the improved storage 





ton-miles per engine-hour from 439} to 442}. 
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High Rupturing Capacity Fuses. 


No. 


a. 


(Continued from page 419, October 26th.) 


ME “ Quenchol ” high-voltage liquid fuse recently 

introduced by the General Electric Company, 
of Witton, Birmingham, consists, as in the case of 
one of the fuses described in the first article, of a 
short fuse element held in tension’ by a coil spring 
which, at the time of operation, gives a high-speed 
break, whilst the arc-extinguishing properties of 
the liquid ensure positive action and high breaking 
capacity without open arcing. The operation of 
refilling, which is simple, can be carried out by the 
user, who is, therefore, relieved of the trouble and 
delay involved in returning the fuse to the factory. 
Constructed on the lines shown in Fig. 10, the fuses 
are suitable for all pressures up to 66 kV and for 
fusing currents ranging from 1 to 25 ampéres. A tube 
composed of high-quality glass forms the container, 
which has brass ferrule contacts at the ends attached 
to the glass by a special alloy which prevents leakage 
or evaporation of the liquid, consisting of a special 
mixture of chlorinated hydrocarbons with powerful 
arc-extinguishing properties and high dielectric 
strength, and is said to remain effective over any 
range of temperature encountered in practice. The 
liquid is claimed to be non-corrosive and considerably 
less volatile than other liquids used for the same pur- 
pose. Its red colour makes it possible to ascertain 
at a glance whether the fuse is full. All the metal 
parts are electro-tinned. 

Apart from very low current fuses in which only 
one wire is used, the element consists of two short 
wires in parallel, the first being the fuse proper 
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FiG. 10—‘QUENCHOL’’ FUSE 


with a relatively low resistance, whilst the second, 
which is composed of a high-resistance and high- 
tensile-strength alloy, serves to take the entire 
spring tension, as in the case of the fuse of the same 
type previously described. Both wires are surrounded 
by a cork casing which confines the are at the instant 
of break, and prevents undue shock to the glass. 
Spare elements are supplied complete with the cork 
and the top support. At the lower end of the element 
there is a piston with a small central conical hole, 
and on the collapse of the phosphor bronze spring, 
when the fuse blows, the liquid is forced on to the 
are, which is rapidly extinguished. At one end the 
spring is secured to the piston carrier, and at the 
other end to the bottom ferrule, the current being 
shunted from it by a flexible connection, which 
allows the spring to collapse. The top ferrule is 
fitted with a screw-on cap with a small valve cap, 
corrugated to provide the necessary flexibility. 
On the occurrence of a heavy fault the cap is ejected, 
thereby relieving the pressure and preventing damage 
to the tube. Clamped electrical joints are employed 
throughout in order to avoid corrosion trouble, such 
as might occur with soldered connections. 

The fuses are made in two sizes, one for currents 
of 1, 2, 3, 5, 8, or 10 ampéres, and the other for 
currents of 12, 15, 20, or 25 ampéres, in addition to 
the currents specified for the alternative size. The 
length of the fuse depends on the circuit voltage, which 
may be 3300/6600; 11,000/22,000; 33,000; 44,000 
and 66,000 volts. As all the fuses are completely 
interchangeable with other liquid fuses of the same 
rating, there is no need for any change in existing 
mountings when they are installed for replacements. 
The following table gives the maximum full-load 








current for which the fuses of the various ratings may 
be used, the fuse ratings relating to the minimum 
sustained current to operate the fuses :— 


Full load, Fuse rating, Full load, | Fuse rating, 


amps. amps. amps. } amps. 
0-125 3°5 10 
0-5 2 5 12 
1-0 3 6-75 15 
1-75 5 9-0 20 
2-75 8 11-5 25 


Curves showing the connection between fusing 
current and time for each fuse rating are given in 
Fig. 11. While the table gives the minimum fuse 
rating for particular load currents it may obviously 
ofter be desirable to use fuses of considerably higher 
ratings to operate only on short circuits, as already 
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Fic. 11—-TIME CURRENT CURVES 
described in connection with the protection of trans- 
formers on the H.T. side. 

Oscillograms show that the fuse has a high speed 
of action, and the short circuit is always cleared at 
the zero point of the current wave, thereby consider- 
ably reducing the possibility of system disturbance. 
The results of tests with the oscillograph are given 
in the following table, in which the voltages in the 





to be the fastest recorded there is no pressure surge 
when the break occurs. The patented low-resistance 
element is non-deteriorating, and will carry full load 


Breaking Capacities in kVA. 





Rating of fuse. 























Size of errr saeh deal dS at §S 
fuse. | 6-6kV. 11/22 kV, 33 kV. | 44 kV. | 66 kV. 
1 | 40,000 | 70,000 | 100,000 | 130,000 | 200,000 
2 60,000 | 100,000 | 150,000 | 200,000 | 300,000 








current indefinitely without ageing or fatigue. Damp 
or other unfavourable atmospheres do not affect the 
operation. The fuses will work equally well in the 
horizontal or vertical position, and they all comply 
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Fic. 12--Fuse ELEMENT 


with B.S.S. 88-1931. In other words, they will 
carry 1-6 times full load current in excess of 30 min. 
and will rupture 1-9 times full load current within 
that time. The temperature rise on full load does not 


Time in 





Oscillo- Size of Voltage R.M.S. test 
gram. fuse. of fuse. voltage. Peak amps. R.M.S. amps. seconds. kVA broken. 
No. kV. | 
1 1 11/22 6,350 3,620 2,260 0-018 14,300 
2 2 11/22 6,350 5,730 3,440 0-032 31,800 
3 2 6-6 6,350 3,930 2,620 0-027 16,600 
4 l 11/22 12,700 2,740 1,836 0-037 23,200 
5 1 6-6 6,600 1,730 1,150 0-019 7,590 
6 2 33 19,050 3,030 2,140 0-029 40,800 


majority of cases are line-to-earth voltages of 11,] exceed 60 deg. Cent. above the ambient temperature. 


22, or 33 kV for three-phase systems. 
values are those broken by each single fuse, and the 


The kVA| All the fuses are said to correspond within 5 per cent. 


to the standard calibration curves A 124/5/6 through- 





FiG. 13—OSCILLOGRAM (REDUCED INUTHE RATIO 1°48—1) OF CIRCUIT BREAKER TEST 


R.M.S. values of current from which the kVA values 
are calculated, are derived from the corresponding 
peak currents by dividing by an appropriate factor, 
dep2nding on the degree of asymmetry of the current 
wave. 

The first table in the next column gives the breaking 
capacity for three-phase banks of fuses of different 
sizes, obtained by multiplying the breaking capacity 
of single fuses by three. 

Several advantages of importance are claimed forthe 
English Electric Company’s L.T. high rupturing capa- 
city cartridge fuses. While the speed of break is said 





out their life. The guaranteed rupturing capacities 
for the L.T. and H.T. fuses are as follows :— 








11,000 volts, 50 cycles 


Rating, amps. | Short 
Working pressure. I | circuit 
| Min. | Max. |rating, kVA. 
Not exceeding 660 volts,) | 
Dcydiea Ee 2 800 25,000 
3300 volts, 50 cycles .. 2 160 | 60,000 
6600 volts, 50 cycles 2 650 | 75,000 
ae. 35 | 100,000 





The L.T. fuse element shown in its simplest form in 
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Fig. 12, is contained in a heat-proof Steatite body, 
with axial holes, each containing one or more fuse 
members, together with a filling of chemically 
treated and graded quartz, giving in effect a number 
of small fuses in parallel. When a short circuit occurs 


has been extended to embrace the range of high current 
rating E.H.T. fuses described, and by certain modifica- 
tions to the cartridge it has been possible to produce 
fuses which have proved satisfactory on test up to 
150,000 kVA at 3000 volts. 


Tests indicate that this 





FiG. 14—OSCILLOGRAM (REDUCED IN THE RATIO 1°48—1) OF D.C. FUSE TEST 


the vapour liberated by the fused metal and the 
quartz filling produces a core of solid, non-conducting 
material having a breakdown value in the neigh- 
bourhood of 10,000 volts per inch. This reaction is 
said to occur without the liberation of gas or the 
generation of a dangerous internal pressure, and the 
formation of the non-conducting material prevents 
the establishment of an ironised gas path through 
which the are may be re-established. Practically the 
whole of the are energy is absorbed in the thermo- 
chemical reaction. The rupture is limited to the short 
gap across the reduced centre section of the element 
and it takes place without excessive voltage rise. The 
dimensions shown in Fig. 12 relate to a 250-ampére 
fuse with eight elements. 

The oscillograms, Figs. 13-15, relate to short 
circuit tests. The first, Fig. 13, shows the results 
obtained with a 400-volt circuit breaker operating in 
circuit with a 4000-ampére-hour battery, giving a 
pressure on open circuit of 400 volts; the second, 
Fig. 14, the results when a 500-ampére fuse is used 
under the same conditions; and the third, Fig. 15, 
the results of a short circuit at 430 volts, 50 cycles. 
The circuit breaker used for the test to which the 
oscillogram, Fig. 13, relates had the time lag sup- 
pressed for the purpose of the test, and the compara- 
tive figures obtained for the breaker and fuse operat- 
ing under identically the same conditions were as 
follows :— 


Peak Pre- Arcing |Duration | Rate of | Maxi- 
short arcing time, | of short } change mum 
circuit, time, milli- circuit, | per | voltage 
amps. milli- secs. | milli- milli- | peak. 
| secs. | ; secs. sec. 
Fig.13 | | Amps. Volts. 
32,000 | 26-5 14-5 41 | 2670 {Plus 1200 
Fig. 14 | | | | 
20,000 | 10 | 19 | 29 | 1050 | 520 
r ta | | | 1 


The outstanding characteristics of this compara- 





tive test are the short pre-arcing time and the low 
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Fic. 16—TIME CURRENT CURVES FOR CARTRIDGE FUSES 


voltage rise when the fuse opens the circuit. A low 
current peak of less than 20,000 ampéres, a short 
circuit duration of less than one cycle, and a recovery 
voltage not exceeding the line voltage are revealed 
by the oscillogram, Fig. 15. The principle outlined 


long periods under full-load conditions. 
cartridge fuses are available in two types, type D, 
with domed ends, and type T, with tag ends (Fig. 17). 
The essential difference is the method of fixing, the 
general design characteristics and rupturing capacity 





is by no means the limit, and it is fully expected 
that it will be possible to apply the principle to fuses 
of considerably greater capacity. Time current 
curves covering the whole range of cartridge fuses are 
given in Fig. 16, in which the figures on the last set 





Fic. 15—OSCILLOGRAM OF A.C. FUSE TEST 


of curves relating to the type of fuse also represent 
amperes. 

The exceptionally low internal resistance, together 
with the use of a metal of high melting point for the 
fusing element, is claimed to eliminate all possibility 
of deterioration, even when the fuse is worked for 





These 





machines, which, if switched on to the line against 
full-load torque may take a peak current up to six 
or seven times the full-load value, and only gradually 
diminishes as the machine runs up to normal speed. 
Under these conditions it is naturally undesirable 





being the same. Special handles have been designed 
to take the two respective types, and each combina- 
tion has its own exclusive features. Each type is 
available for currents up to 800 ampéres. Type 
D is made in five sizes, and type T in six sizes. Com- 
plete fuse panels, each comprising a fuse handle, 
cartridge, and fixed contacts, with special protective 
shrouds, are also available, either complete, or in 
parts, and the complete apparatus complies fully 
with Home Office regulations governing this kind of 
equipment. When the fuse with domed ends 
assembled in its handle, the ends fit accurately into 
spherical seats, and as one of the seats is adjustable 
perfect contact is assured regardless of possible 
misalignment of other adjacent parts, the adjustable 
seating being screwed into position and permanently 
screwed by a@ lock nut. An orifice indicator in the 
domed end of the fuse shows when it has blown. 
Alternatively side indication is provided as in the 
T type fuse. With the latter type the cartridge 
is secured to the fixed contacts in the handle by means 
of screws, as in Fig. 18. By the use of adapter 
plates the smallest cartridge can be fitted in the largest 
handle, thus providing for future insertion of cart- 
ridges of higher current ratings. Fuses of the type 
shown in Fig. 17 are also suitable for fitting into 
existing fixed contacts, and for use in conversion 
handles (Fig. 19) capable of being used in conjunction 
with existing contacts in distribution boards, and 
where re-wirable open type fuses were originally 
used contacts of various designs can be incorporated 
in these conversion handles for use with existing fixed 
contacts regardless of the make of the equipment. 
Among the English Electric Company’s special equip- 





























































is 


ments incorporating these fuses are skelcicn fuse 
boards, metal-clad distribution boards, and com- 
pound filled tailless distribution units for kiosks and 
sub-stations. 

Many of these high rupturing capacity fuses are 
used for protecting motors, including squirrel-cage 
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that the fuses and the over-current trips associated 
with the control gear should discriminate between 
starting and sustained overload or short circuits. 
By suitably selecting the fuses such discrimination 
can be secured. The sustained overloads can be 


that the circuit should be opened, and it is necessary 








FIG. 17 -CARTRIDGE FUSE 


dealt with by the control gear, whilst, owing to its 
rapidity of action, when a short circuit occurs, the 
fuses will open before the over-current trips have 
time to operate. Thus it is evident that the 
control gear may have a normally low rupturing 
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Fic. 18—Fuse IN HANDLE 


capacity. Depending on the normal rating, the fuses 
have a fusing time value ranging from 0-0013 second, 
and as the average minimum time required for 
standard over-current trips to operate is in the 
neighbourhood of 0:1 second, the discrimination 
can easily be provided with a good margin of safety. 


breakers. 
rupturing capacity of 5000 to 10,000 kVA, and which, 
at the time of their installation, were quite able to 
meet the heaviest duty imposed upon them, have 
been rendered inadequate by the new supply con- 
ditions. The fuses under consideration, however, 
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FiG. 20—OVERLOAD AND SHORT CIRCUIT 
PROTECTION ON A 10 H.P. MOTOR 


have a rupturing capacity of 25,000 kVA and over, 
and have afforded a ready means of protecting these 
breakers under short-circuit conditions. 

(To be continued.) 








The German Machinery Industry. 





During the past few years the turnover of mechanical 
engineering works in Germany, which even to-day are 
understood to be employing about 400,000 workers, has 
considerably declined, both in the home and export 
markets, but particularly in the latter. The position from 
the German standpoint is diseussed in the Frankfurter 




















FiG. 19—FUSE CONVERSION HANDLES 


The characteristic curves, Fig. 16, facilitate the correct 
selection of fuses, and Fig. 20 shows how a fuse 
provides the necessary protection for a 10 H.P. 
motor. The conditions under which the current does 
not exceed 80 ampéres (which covers a possible 
peak starting value of seven times full-load current 
for a period approximately up to 10 seconds) are 





taken care of by the over-current trips, whilst the 








Zeitung in a long article, which begins by recalling that, 
according to the official information published by the 
State Statistical Board, 354 joint stock companies engaged 
on the construction of machinery earned 10-07 per cent. 
on their capital in 1913 as compared with an average of 
8-7 per cent. in the case of all other business companies. 
banks and insurance companies excepted, After the 
stabilisation of the mark, only about one-half of this per- 
centage was reached, even in the best years, 1927 to 1929, 














| | 
Approx. Cartridge fuse Approx. Cartridge fuse Approx.| Cartridge fuse |Approx.| Cartridge fuse 
B.H.P.| full-load rating, full-load rating full-load rating, full-load rating, 
of current, ampéres. eurrent, | ampéres. current, | ampéres. current, ampéres. 
motor.| ampéres, —————-—-—-—_| ampéres, |——__,—_———. amps., |——-__— ——| amps. -}——-—-—-_--— 
at 200 v. A. B. at 346 v. a ee at4l5v.) A. ] B. at 500v. A, | B. 
a a ee ae ae Sie ~ 3 Kea! ae Pence Bec Oe el Pee Re: Ce OT ae pieces Lai 
1 3-5 0 6 a tw | ye 6 1-4 6 7|: 6 
; 10 25 20 5-75 | 15 10 4-8 ) oon wae | 4-0 wo | ..2 
5 14-25 35 25 8-25 | 25 15 7-0 20 | 1b 5-7 15 | 10 
ik 21-5 60 35 12-5 | 35 20 10-5 30 | 30 8-5 25 15 
10 28 80 50 16 6 | 50 25 13-5 35 | 25 i 30 | «20 
15 40 100 } 60 23 | 60 35 19 56 30 16 50, | 25 
20 55 160 | 80 31-5 80 50 26 . aR | 50 22 60 | 935 
30 81 200 | 125 47 | 125 | 80 39 100 | 60 32-5 so | 50 
40 110 300 200 63 160 100 52 160 80 44 a) ee 80 
50 133 350 200 77 200 125 64 160 | 100 53 | 160 | 80 
60 162 350 250 94 | 250 | 160 78 200 | 125 65 | 160 100 
75 200 400 300 116 300 =| «200 95 250 | 160 80 200 125 





fuse opens the circuit under conditions of greater 
severity. The table above suggests suitable fuses 
for giving the necessary short-circuit protection for 
motors of various sizes and voltages. For “ direct 


on ” starting, reference should be made to column A, 
and for star-delta starting column B, on the assump- 





tion that the fuses will be used in conjunction with 
over-current trips. 


and since then the earning power of the machinery industry 
has always been lower than the average rate for industry, 
trade, and transport. As a probable explanation, it is 
submitted that the productive capacity since the outbreak 
of the war has been increased to an uneconomic point. 
Even in the comparatively favourable year 1928 produc- 
tive capacity was used to the extent of no more than 72 per 
cent., and at the same time competitive prices were 
depressed. Hence the industry as a whole did not enter 


The fuses are also employed for protecting circuit 
In many instances breakers, having a 


the. crisis ‘with ahundant reserve funds, but, fortunately 
it was at first but little affected hy the general 
decline which started in 1928, and was still able to profit 
by foreign orders. In 1930 the export turnover was still 
maintained, partly on account of Russian orders, which 
further increased. At this time the Soviet orders played 
ja dominant part, the deliveries having amounted to a 
value of 314 million marks in 1931 and 298 millions in 1932. 
But this trade failed to compensate for the rapid shrivelling 
up of the inland market and other export markets, The 
accompanying table shows the remarkable course of the 
turnover in the machinery trade in the past six years : 


German Machinery Trade; Value of Turnover in Millions of 





Marks. 

: .: EE : 
| 1928, | 1929. 1930. | 1981. 1982, | 1933. 
Aggregate turnover! $370 | 3350 | 3130 | 2300 | 1440 | 1540 
Inland turnover ..| 2200 | 2120 | 1700 | 1160 690 | 1000 
Exports. . 1170 | 1430 | 1430 | 1140 | 750) 540 
Exports to Russia’ | 182] 112 | 183} 3i4| 298 | 138 

Percentage of ex- | } 
ports to total ..| 35 40} 45 50 | 52) 35 





It will be seen that a decided change took place in the 
home market in 1933. The improvement has continued 
in the present year, and measured by the number of hours 
worked the utilisation of the capacity of the works has 
been raised from a monthly average of 30 in the record low 
level of 1932 to 58 per cent. in June and 59 per cent. in 
July, The inland orders are stated to have almost tripled 
in the first half of 1934 as compared with 1932. 

But the revival in the home market has been accom- 
panied by an unceasing shrinkage in the export trade. 
In the first half of 1933 the value of the exports amounted 
to 262 million marks, representing 144,000 metric tons, 
but it declined to 129,000 tons and 210 million marks in 
the same period of this year. If the deliveries to Russia, 
at 85 million marks in the first half of 1933 and at 19 
millions in that in 1934, are left out of account, the six- 
monthly figures become reduced to 177 millions for 1933 
and to 191 millions for 1934. As contrasted with these 
results, it is pointed out that British exports of machinery 
increased, and almost reached the level of those of Germany 
in the first half of 1934, and that the exports from the 
United States also nearly attained to the level of those of 
Germany in 1933, These results are ascribed to the advan- 
tage gained through the depreciation of the pound and 
the dollar. 

Coming to the financial results of the machinery industry, 
the newspaper states that the profits on invested capital 
amounted to 5-29 per cent. in 1927 and 5-89 per cent. in 
1928, falling to 5-24 per cent. in 1929 and 2-66 per cent. 
in 1930. In 1931 there was a deficit of 8-51 per cent, 
and one of 2-85 per cent. in 1932, while for 1933 the net 
profits represented only 0-92 per cent. In conclusion, 
it is submitted that the future of the industry is uncertain, 
and that the most serious concern continues to apply to 
the shrinkage of the export trade. 








AN AUTOMATICALLY STABILISED 
AEROPLANE. 


Last week we availed ourselves of an opportunity to 
inspect an automatically stabilised aeroplane which was 
on a demonstration visit to this country. The machine 
was a Junkers all-metal single-engined monoplane and was 
the property of the Siemens-Schuckert Company of 
Berlin. It was fitted not only with two different arrange- 
ments of that company’s aeroplane stabilisation system 
but with various other control and instrumental equip- 
ment devised by the firm. The machine was, in fact, the 
Siemens Company’s “ flying laboratory ’’ on which all new 
aerial devices and appliances are tested and experimented 
with in the air. The stabilisation system with which it was 
fitted had, we learned, been installed as a regular part of 
the equipment of eight German machines, and was now in 
constant service. The system provides a very full degree 
of automatic control. It is of the “‘ three-axis”’ type 
although it may be applied, in the case of an aeroplane 
possessing high inherent stability about the two hori- 
zontal axes. to govern only the rudder. In its full applica- 
tion its action is regulated by combined gyroscopic and 
hydraulic servo-motor relays from a compass, a pitot 
tube, a pendulum and an altimeter. These relays govern 
respectively the setting of the rudder, the engine throttle, 
the ailerons and the elevators. Before a flight is begun 
the pilot sets certain dials to read in accordance with the 
speed and height at which he desires to fly and the direc- 
tion of the course which he wishes to follow. Shortly 
after taking off he touches a switch and thereby turns the 
entire control of the machine over to the automatic 
pilot. The machine will then ascend to the selected height 
and fly at it in the selected direction and at the selected 
speed. Any failure to reach the selected figures can be 
seen at a glance by observing the actual height, direction 
and speed on a set of indicators arranged immediately 
adjacent to the selecting dials. The action of the system 
depends upon a continuous supply of current from a 
battery. If the supply fails the pilot is warned by the 
automatic blowing of a Klaxon horn. At any time during 
the flight the pilot can take charge of all the controls and 
over-ride the action of,the automatic pilot. An additional 
automatic control is provided whereby the machine 
instead of being compelled to follow a straight course under 
the action of the compass relay can be made to fly in a 
curve of any radius. Alighting is effected under the 
pilot’s hand control. We hope to be able to give shortly 
a fully illustrated description of the mechanical details of 
the equipment. It may perhaps here be recalled that two- 
axis and three-axis systems of automatic control have 
already been produced in this country, a notable instance 
being the equipment fitted in the Fairey long-range mono- 
plane which flew non-stop to South Africa. 








THE new breakwater at Seahouses Harbour on the 
Northumberland coast is practically completed. It is 
some 400ft. long, has cost under £25,000 to build, and its 





construction was started two years ago. 
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Railway and Road Matters. 





Tne London and North-Eastern Railway Company 
has ordered a Diesel-electric paddle steamer for its Clyde 
services. The vessel will be 215ft. long, with a beam of 
27ft. 6in., and will have a speed of 17 knots. 


Tue Great Northern and City Railway, which runs 
from its own terminus in Moorgate to Finsbury Park, 
and was acquired by the Metropolitan Railway, is now 
the Northern City section of the London Passenger 
Transport Board, 

WE are indeed indebted to a daily contemporary for 
printing the following description of a recent mishap on 
the L. and N.E.R. as given to their reporter by a pas- 
senger :—‘‘ Between Grantham and Newark we were 
passing another train, when suddenly a piston broke off 
our engine and ricocheted between the trains. Several 
windows were smashed by the piston, but no one was 
injured,” 

THE most suitable wagon for the conveyance of con- 
tainers is the low-sided, as less height of lift is required 
for the crane when shipping and unshipping the con- 
tainers. The L.M.S, Company has ccuntll ordered 1700 
low-sided wagons of 12 tons capacity, and in order that 
they may be conveyed by the fast “ braked goods” 
trains, 1100 of the 1700 are to be fitted with vacuum 
brake equipment, 


AccorpING to the Railway Returns for 1933, the com- 
panies renewed during the year 220 locomotives, 906 
carriages for steam-worked trains, 403 “‘ other "’ coaching 
vehicles, e,g., horse boxes, and 6339 wagons. That was 
an increase over 1932 of 69 carriages and 30 other vehicles, 
and a decrease of 51 locomotives and 431 wagons. No 
electrically worked vehicles were renewed in 1933, but 
there were 248 in 1982. 

‘THE Board of Trade export tables for the nine months 
ended on September 30th, show that locomotives to the 
value of £209,027 were shipped overseas, carriages and 
wagons to the amount of £638,767, rails £817,250, and 


wheels, steel sleepers, fish-plates, and miscellaneous 
material, £875,065. The corresponding figures for the 
first nine months of 1933 were, respectively, £708,500, 


£358,364, £414,274, and £558,645. 


THe Cockburnspath bank, between Edinburgh and 
Berwick, on the East Coast main line, has a gradient— 
rising, when journeying south—1 in 96 for a distance of 
7900 yards, of which 5900 yards come between the signal- 
boxes at Cockburnspath and Grantshouse stations. The 
actual distance between those boxes is 4 miles 52 chains, 
and that long section, coupled with the severe gradients, 
has seriously limited the capacity of the line. A train 
was often stalled on the bank, and an assisting engine 
had to be sent to bank it to Grantshouse. That meant 
expense, delay, and cumulative delay. An automatic 
stop signal and a corresponding distant signal have, 
therefore, been provided about midway between the two 
boxes, and so divided the section so as to reduce the 
headway in normal working. Those heavy trains, for 
which there is not a clear road to Grantshouse, that 
would likely be stalled, are kept back at Cockburnpath 
and so get a better start. The line for such trains is, 
further, cleared as soon as they pass the automatic signal 
and before their arrival at Grantshouse, 


THERE are three train stations in Leeds—the Wellington, 
which was provided by the former Midland Railway, and 
which, except for a few Lancashire and Yorkshire trains 
to and from*Doncaster, was used wholly by the Midland ; 
the Central, of the Great Northern, which was also used 
by the Lancashire and Yorkshire for its Manchester and 
Liverpool service ; and the New Station, opened in 1867, 
which was jointly owned by the North-Eastern and the 
London and North-Western. Under grouping the New 
Station became the property of the London and North- 
Eastern and the London, Midland and Scottish. That 
explanation appears necessary to account for the L.M.S., 
which company owns the adjoining Wellington statiop, 
being concerned also in the New Station, and being 
interested in the resignalling of the latter. That work, 
which has just been sanctioned, includes the provision 
in the West box of the new type of locking frame intro- 
duced last year at Goole and Thirsk in the north-eastern 
area of the L, and N.E.R. There will also be considerable 
alterations in the East box. The work is being carried out 
by the Westinghouse Brake and Saxby Signal Company. 


In this column on October 12th we commented on 
the rarity of accidents due to broken tires, and mentioned 
the accident at Lytham wherein fourteen passengers lost 
their lives and the driver was killed. As it is ten years 
on November 3rd since that disaster. occurred, it is 
opportune to record that as an afternoon express from 
Liverpool to Blackpool was passing Warton signal-box 
on its approach to Lytham, where it was booked to stop, 
the leading pair of wheels of the engine struck the crossing 
of a siding connection and the engine and train of four 
vehicles derailed. The engine was ‘‘ No. 1105,” of the 
4-4-0 type, with a six-wheeled tender. After the accident 
it was found that the left-hand leading wheel of the bogie 
had lost its tire about 300 yards in the rear of the place 
of derailment, The engine was built at Harwich in 1891, 
and was in the shops there for general repairs from 
September 2nd, 1924, to October 24th—the latter date 
was ten days before the accident, The tire in question 
was one of thirty-four made from castings from heat 
No. 8.628 on February 27th, 1920, Three of the thirty- 
four were used for trip testa, and the remaining thirty 
were still running, This particular tire had run 100,355 
miles up to the time it went into the shops in September, 
1924. It was turned up on that occasion, was thoroughly 
inspected, went through the usual bumping test, and no 
flaw was detected, Any actual surface crack would have 
been observed di turning, Sir John Pringle, in 
reporting on the accident, said that the quality of the 
steel used and the tests carried out after manufacture 
were in accordance with the best standard practice, The 
existence of the cavity that was found could not have 
been detected during manufacture or subsequent turning. 
The remaining thirty tires were withdrawn from service 
after the accident and broken up, but no defect or flaw 
was found in any of,them. 








Notes and Memoranda. 


DetTeRIORATION of fishing nets through the action of 
marine growths has been oyercome by the weaving of 
a fine strand of copper wire into the twine, says an article 
in the Scientific American. These new nets are only 25 per 
cent. heavier than untreated nets, thus comparing favour- 
ably with those treated with tar for preservative reasons, 
which increases the weight by 100 per cent. 


Iy an article in the Machinist Mr. R. Wosak compares 
the design and construction of a modern six-cylinder 
Yin. bore, 12in. stroke, 400 H.P,, high-speed, heavy oil 
engine, using the high quality alloy steels and materials 
now available, with that of one using plain carbon steel 
and cast iron, He discusses the weight of each detail, and 
in conclusion finds that the modern engine weighs 11,900 lb. 
~-or some 13,260 lb. less than one made of low-grade 
materials, 

One of the largest cameras in the world has been 

laced in service at the U.S. Bureau of Commerce building 
in Washington. Weighing some 14 tons, it is 31ft. long, 
20ft. wide, and is capable of reproducing on one negative 
large charts, 50in. square, with an accuracy of one or 
two-thousandths of an inch. The fixed or plate end 
of the camera has been partitioned off to form a dark 
room in which the plates may be sensitised, exposed, and 
developed without requiring plateholders, 

A wotn in The Iron Age says that stainless steel pipes 
have proved a failure when installed in vessels for pipe lines 
handling sea water, They have proved a failure, not on 
account of corrosion, but from the fact that they filled up 
with marine growths. The pipe is being displaced with a 
material containing copper, such as copper steel, Monel 
metal, &c., the advantages of which are that enough copper 
is soluble in the sea water to poison the marine growth 
which does not deposit itself on the inside of the pipe. 


THe production of a new abrasive carbide of boron 
was described by Mr. R. R. Ridgway, research engineer 
to the Norton Company, Chippawa, Ont., Canada, in 
a paper to the (American) Electrochemical Society at its 
recent general meeting in New York. The boron carbide, 
B,C, is produced by a fusion process, and has a hardness 
intermediate between silicon carbide and diamond. 
Besides being used in the crystalline form as an abrasive, 
it can be fused to form nozzles, wire-drawing dies, &c. 


Art Messina, in South Africa, in order to produce metallic 
copper from the matte, a novel procedure was devised 
to suit the local circumstances. In brief outline, as 
described in the South African Mining Journal, the pro- 
cedure followed now is flotation concentration followed 
by smelting the concentrate to matte in a coal-dust-fired 
reverberatory furnace. The matte then flows by gravity 
to a second furnace, in which it is ‘“‘ blown” to copper 
by means of air introduced through removable tuyere 
pipes, and the copper in turn flows, also by gravity, to 
the refining reverberatory. Owing to the purity of the 
ore, the copper is of high quality assaying 99-8 to 99-9 per 
cent, Cu, and being very free from deleterious impurities. 

A BremiveHam correspondent of the Chemical Trade 
Journal, Mr. L. Harris, tells that during the world war 
he was engaged in organising African native labour corps 
for service in Flanders, and undertook an expedition 
involving several thousand miles travel through the 
roughest parts of the country. When some distance from 
Nairobi he chanced to see, lying in the veldt, a small 
piece of metal which, on investigation, proved to be a 
sample of Monel metal with the name clearly stamped 
on one face. How it found its way into a part of Africa 
where white men were scarcely ever seen, and how long 
it had been there will probably never be known. The 
finder has preserved the piece of metal as a souvenir of 
his war-time mission, and it is interesting to note that 
after all these years it is quite free from any sign of 
corrosion. 


In his address as Chairman of the Liverpool Section of 
the Society of Chemical Industry at the Section’s first 
meeting in the 1934-35 session on October 26th, Professor 
©, O, Bannister pointed out. that for every ton of iron 
produced, some 5} tons of combustible gas left the furnace, 
The world’s production of iron in 1929 was 97,000,000 tons. 
which involved the production of an enormous quantity 
of combustible gas, He discussed the recont Russian 
experiments on the use of a mixture of oxygen-enriched 
air and steam as a blast for the production of a waste gas, 
which, by subsequent conversion of the carbon monoxide 
present and removal of the earbon dioxide, yielded a gas 
containing suitable proportions of nitrogen and hydrogen 
for the manufacture of synthetic ammonia, and described 
the recovery of potash from blast-furnace gases under 
special circumstances and the removal and recovery of 
zine from certain blast-furnace charges; and, finally, 
dealt with the use of blast-furnaces for the production of 
phosphorus and phosphoric acid by direct reduction and 
fluxing of mineral phosphates and silica, the phosphorus 
being volatilised and recovered. 


In a recent paper before the American Welding Society, 
Mr. H. S. Clarke described an experimental stretch of 
rail which was welded in track during the hot weather 
of August, 1933, on the Delaware and Hudson Railroad. 
The rail laid varied from 500ft. to 2800ft. lengths, a total of 
300 welds being made. At the ends of the welded stretches 
the rails were connected with standard track joints, and 
in one case an expansion joint was installed. No trouble 
was experienced with this track, the ends or joint-con- 
nected rails showing no greater tendency to expand or 
contract than the 39ft. rails in the other track. Five 
of the 300 joints welded failed, two because of defective 
welds. The other three failures occurred during extremely 
cold periods. All failures were in the south-bound track 
and none in the longest stretch of welded track. The 
three failures occurring in the cold weather have been 
identified as welds which were left for expansion during 
the progress of the work and later welded up, resulti 
in poor welds with excessive strains, caused by the clamps 
used being unable té move the rail and provide sufficient 
pressure. On the north-bound track all rails were welded 
consecutively and no failures occurred. This track has 
been in service for a year and no trouble has been expe- 
rienced from contraction or expansion. 











Miscellanea. 


THe municipality of Pretoria, South Africa, proposes 
to expend £45,000 on extensions of its electricity distri- 
bution system. 


WE regret to note the death of Sir John Aird, who 
assisted his father in the construction of the Aswan Dam. 
He was formerly an officer in the Engineer and Railway 
Staff Corps. 


Tue Portsmouth Corporation Docks and Airport Com- 
mittee is to spend £5240 on electrical and other equipment 
for the municipal airport. The equipment will include 
boundary markers, obstruction lights, wind direction 
indicator, flashing beacon, and a fixed three-lamp reflector 
sign, 

Tue production of automobiles in the U.S.A. and Canada 
during the first nine months of 1934 showed an increase 
of 25 per cent. over the output for the whole year 1933, 
and 74 per cent, over the output for 1932. The actual 
production during January-September, 1934, was 2,498,826 
vehicles, as compared with 1,985,981 vehicles during the 
whole of 1933. 


A Durex firm has started the construction of a tin 
dredger for service at Billiton, which, it is claimed, will 
be the largest in the world. The approximate dimen- 
sions will be :—Length, 230ft.; breadth, 66ft.; while a 

ing depth of 96ft, will be possible. The construction 
will take about a year, and when completed the dredger 
will be transported to Billiton in sections. 


A PLANT capable of manufacturing 300 main line elec- 
tric locomotives a year is in course of erection at Kashira, 
in the U.S.8.R. It is also reported that the first section of 
the Novocherkask locomotive works, in the Northern 
Caucasus, is scheduled to start operation before the end 
of the current year. The annual capacity of this unit will 
be 400 locomotives, 400 tenders, and 10,000 tons of spare 
parts. 


Trriaation of the Dera Ismail Khan district area is 
contemplated by the Indian authorities, says Indian 
Engineering. The district has 3,000,000 acres of cultivable 
land, and it is proposed that a dam should be constructed 
18 miles upstream at Umarkhel, at a cost of Rs. 17 lakhs. 
The new venture, according to estimates, will irrigate 
150,000 acres. The entire outlay is expected to be covered 
by the sale of nearly 30,000 acres of Government rakh land. 


In a recent speech Mr. C. H. Bailey, referring to 
mechanical coal-cutting machines, said that twenty years 
ago only 8 per cent. of the coal mined in Great Britain 
was cut by machines. In 1932 the amount of coal so 
cut was 38 per cent. This was not a large proportion of 
the total output, but the proportion varied considerably 
among the districts, the highest being found in Central 
Scotland and Northumberland, where 75 per cent. of the 
output was mechanically cut. 


Tue Kramatorsk machine building plant of the U.S.S.R., 
which was recently officially opened, is one of the largest 
of its kind in the world. Its foundries have an annual 
capacity of 57,000 tons, its machine shops 35,000 tons. 
Although the official opening ceremonies took place in 
September, the plant has actually been operating for some 
time. It has already succeeded in manufacturing cranes, 
crushers, rolling mills, castings for turbines, and other large 
units which had formerly to be imported from abroad. 
For 1934 the plant has a production programme of 25,000 
tons of finished products, 342 tons of blast-furnace equip- 
ment, 3683 tons of equipment for open-hearth furnaces, 
7470 tons of rolling equipment, ten lathes, thirty-three 
cranes, and various other machines. 


Tue official figures of the shipbuilding work in hand in 
the various areas, issued recently, shows the Clyde district 
in a favourable light, with nearly half the tonnage under 
construction in the British shipbuilding areas to its credit, 
says the Shipbuilding and Shipping Record. Glasgow is 
given as having thirty-three vessels of 204,741 tons under 
construction, compared with twenty-seven vessels of 
186,496 tons at the end of the June quarter. Greenock, 
which includes Port-Glasgow, has fifteen vessels of 86,100 
tons, a decrease compared with the sixteen vessels of 
88,450 tons at the end of June. These figures, however. 
do not include tonnage ordered recently, and there has 
been an addition of two cargo steamers, a steam yacht, and 
four destroyers. Naval tonnage is also excluded. 


Unper the guidance of the Italian National Institute 
of Industrial Reconstruction, and with the intervention 
of the Ansaldo concern of Genoa and the Cogne Company, 
a new steel company, with a capital of £3,000,000, has 
been formed. The company is taking over the Ansaldo 
steel works at Cornigliano (near Genoa), as well as the 
iron ore mines and some of the steel works of the Cogne 
Company in the Val d’Aosta. The purpose of this scheme 
is to unite the purely productive enterprises under one 
management and to allow the Ansaldo and Cogne Com- 
panies to devote themselves to manufactured goods, 
says the Railway Gazette. The Ansaldo is one of the 
principal Italian firms building rolling stock, electrical 
machinery, cranes, and ships. e Cogne concern has 
for many years specialised in tubes and particularly 
high-pressure weldless tubes for hydro-electric power 
plants. 


On the coming voyage of the “* Orama *’ the Orient Line 
will try out a new colour for the hull. Where it is now 
black it will be painted in an original tint, described by 
the Shipping World as cream with a suggestion of brown. 
The white upper works and buff coloured funnels will 
remain as before, but the water line will be green instead 
of red. It is thought that a light colour will give a more 
effective and yacht-like appearance for ships engaged on 
tropical voyages, and it ia hoped the use of an enamel type 
of paint will prove to be more economical in upkeep than 
the present black, Some scale experiments confirm that 
a lighter coloured paint on the hull somewhat reduces the 
amount of the sun’s heat passing through the plating, but 
experience alone can show whether the gain from this on 
a modern and well-ventilated ship is appreciable, or 
whether the temperature of the air from the forced 
circulation is really the factor which determines the 
temperature in the accommodation. 
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WHAT AND WHITHER? 


WE are not sure that it would not be best if 
we described Sir Frederick Keeble’s ‘‘ Thomas 
Hawksley ” lecture as an excursion in the poetic 
and, having so described it, if we thereupon 
commended it to the reader to make for himself 
what he will or can of it. Mr. Bernard Shaw, 
speaking after the close of the address, suggested 
that Sir Frederick was under the influence of the 
nectar which he had culled from the flowers and 
plants of his garden but he was quick to add that, 
being himself something of a lecturer, he would be 
grateful for a sip of the same intoxicating liquor. 
If therefore any reader finds that he cannot fully 
understand Sir Frederick he may console himse 
with the knowledge that in his lack of comprehen- 
sion he is in good company. The address is one 
which should be imbibed as a poetical whole, and 
is not to be taken apart and subjected to the 
harsh processes of logical analysis and scientific 
examination. The casuist will not find it difficult 
to discover passages and implications against which 
he might make a stand. He might, for instance, 
ask Sir Frederick to reconcile the nitrogen starva- 
tion which he, as a botanist, finds to exist, and to 
have existed for many centuries, among the food 
plants of the world with the brutal commercial 
fact that European manufacturers of synthetic 
nitrogenous fertilisers have established a fund of 
three million pounds to compensate factories 
closed down because of over-production. If he 
replied satisfactorily on this point, as doubtlessly 
he could, Sir Frederick might be challenged to 
defend the tremendous essay in backwards extra- 
polation implied in his assertion that nitrogen 
and potash hunger has directed the course of 
evolution of the green plant and that in turn it 
has induced a descent by degeneration in mankind. 
But to dissect the address for detailed examination 
and criticism in this manner, while it might assist 
understanding on certain points, would inevitably 
destroy all its charm and much of its real value. 
It is not to be regarded so much as a scientific 
lecture as a poem. Taken as a poetical outpouring 
it will be found to be a draught, elusive in its 
flavour but none the less refreshing and stimulating. 

Given the title “The Green Plant as Agricul- 
tural Engineer” an author less inspired than 
Sir Frederick Keeble might still have unfolded 





a story of wondrous detail based on scientific 
observation and experiment. We might have 
heard from him of the “nitrogen cycle,” that 
endless circulation of the element from the air 
through the vegetable and animal kingdoms 
and back to the air again, and of the vital part 
played in it by the bacteria which inhabit the roots 
of the leguminose. Or, passing to a subject 
more akin to engineering than to chemistry, the 
lecturer might have described the structure and 
movements of plants, how, from a simple basis 
of cell division, they develop into bodies with- 
standing pressures and stresses of engineering 
magnitude, how they twist and climb and adapt 
themselves to other bodies in their neighbourhood 
and to the local conditions of soil and climate 
and how, when damaged, they effect their own 
repairs. As engineers, the lecturer might have 
made us a little ashamed of our efforts to make our 
products last, in spite of the metals we use, as 
compared with the longevity which Nature can 
achieve with woody fibre as the basis of her 
building. Of these and many other wonders the 
lecturer, keeping within the strict bounds of his 
title, might have told us. Sir Frederick chose a 
different course. With gentle humour he presented 
us with a picture the surviving memory of which 
will be one of general beauty and of only so much 
detail as is required to make beauty obvious. It 
may be objected that, following poetic practice, 
Sir Frederick, in order to create his desired impres- 
sion, over-emphasised some aspects of his theme 
and under-emphasised or altogether suppressed 
others. We cannot defend him against this charge 
for in the dedication to the address he himself, 
by inference, pleads guilty to it. ‘“‘ May they,” 
he writes ‘‘ who by their labours reinforce the 
constructive powers of Nature and oppose Her 
powers of destruction find congenial the story of 
the constructive work of the Green Plant as told 
in these pages.” It is, then, the story of the green 
plant as a constructor, of its behaviour as a good 
fairy, often ill-treated but always aiding Man’s 
happiness and welfare. Gently we may chide Sir 
Frederick for having neglected to present the other 
side of the story, that side in which the green plant 
plays the part of a destructor, hampering our 
efforts to achieve a better and easier existence. 
Yet it is in that role, almost as often as in the other, 
that the green plant obtrudes its existence on the 
attention of the engineer and of those whom he 
serves. The farmer’s task is less to make corn 
grow than to stop weeds from growing. The 
agricultural engineer has to take cognizance of 
these unwanted members of the green plant tribe 
and to devise means and equipment for holding 
them in check. Some survive in spite of all efforts 
to eradicate them and mix their unwelcome seeds 
with the grains of corn. The flour mill engineer 
is, as a consequence, charged with the troublesome 
responsibility of sifting the unwanted from the 
wanted. And in the end a humble member of 
the green plant tribe, in the form of mould, may 
invade the baker’s flour bins and bring to nought 


if | all the care and labour of the farmer, engineer and 


miller. That is but one example of the evil which 
the green plant may do. There are others but the 
occasion does not demand that we should harp 
upon them. Let us for once set scientific criticism 
aside and take joy and pleasure in the pure poetry 
of Sir Frederick’s address. 


By treating it as a poem and not as a scientific 
dissertation we shall undoubtedly place our- 
selves in the best circumstances to derive value 
from it. It is well known among artists that 
the faults of a picture become startlingly clear 
when it is seen reflected in a mirror. There is 
a simple explanation based on the reversal of 
the perspective but there is also another and 
significantly deeper one. The eye, held too long 
on a patchwork of colours or a grouping of lines, 
becomes over-familiarised with them and passes, 
through tolerance, to a blindness to their defects. 
The image, reversed by the mirror, assumes 
virtually the appearance of a new picture and the 
weary eye is refreshed and has its critical powers 
restored. It is good for the engineer, and for all 
others engaged in an absorbing profession, now 
and again to see themselves and their products 
reflected in a mirror. The process cannot fail 
to be refreshing and will restore that sense of 
perspective and proportion which we are apt to 
lose so easily in the engrossing demands of our 
calling. But where shall we find a suitable mirror 
and of what is it composed ? Sir Frederick Keeble 
has, we think, supplied an answer to these ques- 
tions. The mirror is largely compounded of beauty 
and humour and is to be found in a study of the 
living world. It shows us Man, generations of 











men, struggling to achieve something but not quite 
certain what it is, inspired with an urge to advance 


but not quite sure in what direction. It shows 
us, in all living bodies outside ourselves, the 
same restless struggle to achieve—what ‘—the 
same eternal urge to advance—whither? Even 
Sir Frederick cannot answer clearly. The best 
that he can do seems to be to promise us that 
with farther cultivation of our garden we shall be 
enabled to raise plants and men freed from the 
false burden of heredity which they now bear and 
to replace the blind unguided processes of evolution 
which have descended upon us by the creative 
evolution which the world lost when it was young. 
Does that resolve the dilemma, does it answer the 
questions ‘‘ What” and “Whither”? We 
scarcely think so. When we have acquired power 
over the laws of heredity as we know them to-day 
and have established control over evolution we 
shall be able to select our aim and predetermine 
the direction of our advance. But the very 
freedom of the choice which will be ours will 
raise and leave unanswered a still greater ““ What 
and Whither?’ Dimly we foresee the part— 
the decisive part—which the engineer of that day 
will play in answering these fateful questions 
but thankfully we reflect that by then we ourselves 
shall be of the dust which, “ turned to clay, might 
stop a hole to keep the wind away.” 


University Degrees in Engineering. 


It is commonly known that the regulations 
and customs governing the granting by British 
universities of degrees in engineering science 
are not uniform. Even, however, in technical 
circles, the extent of the diversity which exists 
is, we believe, not generally realised. With the 
object of making the true position widely known 
we have prepared, from official sources of informa- 
tion, a comparative survey of the regulations 
applicable to the degrees which are open to 
engineers at the universities of Great Britain 
and Ireland. The first portion of this survey will 
be found elsewhere in this issue. It is hoped that 
it will prove useful in more ways than one. It 
should be of some service to anyone called upon to 
select, or to advise upon the selection of, a suitable 
university for an engineering student and also to 
anyone who, for any purpose, has to form some 
judgment of the relative merits of the various 
degrees granted by different universities. From 
a wider professional point of view the survey will, 
we hope, be studied with a critical eye. There are 
those who, doubtlessly through lack of sufficient 
detailed information, are inclined to condemn 
all university degrees in engineering as of little 
or no value. There are, equally, others who, 
possibly for a similar reason, are disposed to accord 
indiscriminately to all such degrees an exalted 
importance. Neither attitude can be justified by 
the facts. Each alike is harmful to the true interests 
of the engineering profession and of those training 
to enter it. The truth emerges from our survey : 
to assess the value and importance of an engineer- 
ing degree we must know the name of the university 
which granted it, the precise grade or quality of 
the degree and the exact conditions fulfilled by 
the individual in order to obtain it. The position 
is undoubtedly not satisfactory and so long as 
each university insists upon being a law unto 
itself it will certainly remain unsatisfactory. If, 
without disrespect, we may liken a university 
degree to a trade mark, then we may say that at 
present the same brand is being placed on products 
covering a wide range of quality, and passed for 
branding by tests of a widely varying standard. 
Inevitably this practice must lead to misunder- 
standing, false judgment, and disappointment. 

The right to inscribe B.Sc. after one’s name 
means by itself little or nothing. It may imply 
that the holder has, solely by attending evening 
classes, just managed to scrape through certain 
examinations with the minimum number of marks 
required for a pass. On the other hand it may 
mean, as at Oxford, that the holder, having 
studied for, and taken, the ordinary, or B.A., degree 
in engineering science, has pursued, for a number 
of subsequent terms, a profitable course of special 
research and that his knowledge of the subject 
investigated has been established by a thesis 
and examination upon it. Even the contraction 
“Hons.” added in brackets after the degree 


letters brings us little nearer to a just appreciation 


of the holder’s merit. It may mean much or very 
little. The honours may be of the first or second- 
class or even, in the case of some universities, of 
the third class. They may have been obtained 
simply because the student reached or exceeded 
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a certain arbitrary percentage of marks in the final 
examination and may merely distinguish him from 
those of his fellows who, having followed the same 
curriculum for the same length of time, fail, by 
perhaps one or two marks, to reach the honours 
percentage and have to be content with the 
“ordinary ’ degree. On the other hand the 
designation may mean, as at Bristol, that, com. 
pared with the holder of an ordinary degree, the 
honours man has, with the sanction of the Uni- 
versity authorities, pursued a radically different 
and higher curriculum, has taken extra subjects, 
has spent at least one year more on his studies, 
has been tested in his working knowledge of two 
foreign languages, and has demonstrated his 
ability to execute original désigns of practical 
structures or machines. Similar and equally 
striking differences will be noted in connection 
with all the other degrees open to engineers. 
There is diversity even in the regulations in 
force at different universities for the Ph.D. degree, 
an academic distinction which, in view of the 
circumstances in which it came to be included 
among British degrees, might have been expected 
to have exhibited almost complete uniformity 
in its regulations. Seeking for uniformity we 
might expect to find it in considerable measure, 
if not in all respects, among the four Scottish 
universities which in many of their activities are 
governed in obedience to common statutory 
enactments and otherwise are in harmonious 
official relationship with each other. It will 
however be observed from our survey that, both 
in major and in minor aspects, the regulations 
and customs of these four universities are not in 
agreement among themselves. We consider it a 
matter of major difference that the course at 
Glasgow is throughout an “ honours *’ course and 
that it is spread over four years in such a way 
as to afford the students six clear months every 
summer for the purpose of obtaining practical 
experience whereas at the other Scottish uni- 
versities the course covers three years with only 
a short vacation in the summer and provides 
separate curricula for “ ordinary ”’ and “ honours ” 
students. A point which may be considered of 
minor difference is the fact that at Glasgow and 
St. Andrews bachelors of science in engineering 
may proceed to the degree of Doctor of Letters 
whereas at Edinburgh and Aberdeen they may only 
do so if they are also qualified as masters of arts. 
The Scottish universities are in agreement on one 
point ; they will not in any circumstances award 
any of their engineering degrees honoris causa 
tantum. This practice is not invariably followed 
at English or Irish universities, with the result 
that one can never be sure whether a higher 
degree, such as the D.Sc., has been “earned ” 
in the academic sense or has been bestowed at the 
discretion of some Senate. Even in such an 
apparently simple matter as the titles of the 
degrees which our universities bestow on engineers 
there is an absence of uniformity. Bachelor, 
master, and doctor of science are the most frequent, 
but bachelor of arts is favoured by Oxford and 
Cambridge and bachelor, master, and doctor of 
engineering by Sheffield and Liverpool. At 
Manchester an engineering student if he elects to 
study at Victoria University may obtain the 
B.Sc. degree but if he enters the College of Tech- 
nology, a constituent part of Manchester Uni- 
versity, he will, by following a similar curri- 
culum under the same group of professors and 
lecturers, qualify for the degree of B,Sc. Tech. 
This difference may appear te serve, if anything, 
an elucidatory end. Actually it is responsible for 
considerable confusion because Sheffield also 
awards a degree of B.Sc. Tech., but to students 
of fuel and glass technology, not to engineers, 


Arguments in favour of standardisation of 
engineering degrees are numerous and powerful, 
but counter-arguments of considerable weight 
cannot be ignored. It has to be recognised that 
we are not dealing with institutions devoted solely 
to the imparting of instruction in engineering 
science. Whatever reason may be advanced in 
favour of standardising engineering degrees will 
be equally applicable to the standardisation of 
other professional degrees granted by the uni- 
versities such as the medical degrees, or the arts 
and educational degrees open to teachers, The 
universities cannot look at the subject solely 
from the point of view of the engineering profes- 
sion. To ask them to reduce themselves to a 
dead level of uniformity as regards the standard 
of their products would be to aim a blow at the 
very root of the conception behind university 
instruction and education. The older universities 


were founded upon, and derived their reputation 





from, the individuality of those who settled at 
them as tutors and leaders. The younger uni- 
versities grew up on the traditions of the older 
institutions and to-day, at old and young alike, 
the individuality of the tutorial staff is as strong 
an element in university life as ever it was, 
Individuality and uniformity are incompatible. 
Uniformity of product demands uniformity in 
the producer. We must naturally hesitate before 
commending without reservation any scheme that 
would act in any way to hamper the freedom of 
the members of the university staff to follow and 
develop their own individualities and _ abilities. 
It has at all times been the peculiar merit of 
universities that they furnish opportunities not 
only for the acquisition of existing knowledge by 
those attending them as students, but oppor- 
tunities also for those acting as instructors to 
extend, each in his own field, the boundaries of 
human learning. Side by side with the individuality 
of their professors and lecturers our universities 
of to-day also possess in considerable measure 
individuality founded on their geographical posi- 





tion. The regulations, customs, and curricula 
of Sheffield University are not unaffected by the 
fact that it stands in the heart of a great steel- 
making district, those of London are influenced 
by the situation of the University at the centre of a 
great Empire, at Glasgow the shipbuilding and 
other multifarious activities of the Clyde valley 
are felt in the atmosphere surrounding the Uni- 
versity. This second source of individuality. 
like the first, is a valuable characteristic and is 
worthy of being preserved. We cannot ignore 
these and certain other arguments against uni- 
formity. Nevertheless it is impossible to shut one’s 
eyes to the fact that some measure of standardisa- 
tion of the conditions under which engineering 
degrees are granted is overdue. Before co-ordina- 
tion and co-operation on this subject can be 
achieved many difficulties—of which mutual 
jealousy is not the least—will have to be overcome. 
We are, however, as impartial observers, con- 
vinced that unless the problem is attacked 
thoroughly and soon the reputation of university 
degrees for engineers will suffer a serious decline. 








The Green Plant as Agricultural Engineer.’ 


By Professor SIR FREDERICK W. KEEBLE, C.B.E., Sc.D., F.R.S.t 


Dedication. 
To tHe Memory or THomMAs HAWKSLEY 
and 
CHARLES, HIs Son, 
To tHe InstrruTION OF MECHANTCAL ENGINEERS ; 


May they who by their labours reinforce the constructive powers 

of Nature and oppose Her powers of destruction find congenial 

the story of the construetive work of the Green Plant as told 
in these pages : this lecture is dedicated by 


THe AvTHoR. 


HE wonders of the world are many. They 
multiply from day to day. The air is full of their 
strange noises. By day, the gramophone; “soon 
as the evening shades prevail” wireless “ takes up 
the wondrous tale, and nightly to the listening earth 
repeats the story of her birth.”” The aeroplane steals 
Jove’s thunder ; its rumbling thunderbolts protest ; 
peace hath her miseries no less renowned than war. 
Mathematics assuming ever-increasing dimensions 
clashes its cymbals and drowns the poet’s lyre. The 
music of the spheres, played since time began on the 
universal triangle, matter, energy, and ether, is now 
discoursed by the space-time concertina. We shall 
get used to it as time advances and space recedes. 
Estranged no longer by the ether, lately demised, 
matter and energy are reconciled ; so closely united 
that each is both, just like good and evil ! 

Wonder succeeds wonder! The bombardment of 
the atom reverberates round the world. The marbles 
of our childhood play—the immutable elements—are 
all split. 

Proverbs are become bywords. Hydrogen grows 
heayy. Rocks stand no more for solidarity since 
pitch-blende let radium loose. Myth is dogma and 
dogma myth. Matter was immortal when we were 
young. It puts on mortality as we grow old. Like 
St. Paul, it dies daily. Chaos is the seat of order, the 
crucible and crematorium of matter. Social order 
takes its place. Behind the mask of reticence which 
their elders wear, the young discover the ugly leer 
of hypocrisy, and the aged behold young callousness 
painting itself white with candour. The fall of man, 
due not long ago to the consumption of the apple, is 
now a consequence of the assumption of the fig leaf. 

Yet ever from the uttermost bounds of space cosmic 
rays fall like benedictions on the earth, telling man- 
kind, scowling at one another from armed camps, 
that not the whole world only, but the universe is kin. 

The poet laments: ‘‘Change and decay in all 
around [ see.” He forgets cold storage; the frigid 
magic that makes perishable things permanent. 
Change has been robbed of its inevitableness, and the 
eaprice of the elements brought under control. The 
wind that blew where it listed is denied admittance 
to the stratosphere. 

The soft blandishments of catalysts cajole things 
as reluctant to unite as the nations of the world to 
fly into one another’s arms. 

Sociable substances used to be led away only too 
easily by bad companions, with consequences disas- 
trous alike to themselves and the structural engineer 
who put trust in their integrity. They are reformed. 
Steel, sobered by small doses of sedatives of nickel 
and chromium, resists without stain the temptation 
of temperature and keeps its temper in spite of every 
provocation. 

In this clanging world of constant change one 
thing stands fast. It is the green plant, the greatest 
wonder of the world, the engineer of life, From it 
I bear greetings and messages to you, the green plant’s 
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colleagues. Some of the messages that it sends are 
dispatched by special messengers of its own. Men 
all unwittingly give heed to them. If they did not. 
they would perish, Others which I have gathered 
from the green plant whilst I worked with it in the 
field and played with it in the garden seem to me if 
I read them aright, to bear glad tidings ; tidings of 
hope of greater strength and better health for 
mankind, 
* * + * 

Were I a poet I would choose for my songs the 
innumerable by-products of the life of the green plant. 
Coal, black but comely ; entombed sunshine. The 
song of wood; the blending in it of strength and 
suppleness unrivalled save perhaps by the highest 
mathematics ; of dyes that brighten drab lives, and 
spices that give zest to them, and of drugs and opiates 
that soothe them; of fabrics that give warmth and 
graciousness. Nor would I exclude from the subject 
of my songs artificial silk stockings and the wine that 
maketh glad the heart of god and man. Out of the 
green plants’ great surpluses I would make little songs. 
Some day some Blake will be inspired to see the loveli- 
ness of all these material things which the green plant 
makes in such variety and givés mankind with such 
munificence. 

But I tarry when I should hasten with messages. 

* * * o* 


I know not whether man is satisfied with what he 
has done and is doing with his own world; but I 
know that he has by no means made the best of the 
other world—the world of the green plant. If he had, 
his own would be very different from what it is. far 
brighter and happier. 

What has mankind done for the green plants’ 
world? The incessant labours of countless genera- 
tions of men make little plots of earth more fruitful. 
Centuries of invading armies and marauding bands 
lay waste great tracts of fertile land. The Euphrates 
and Tigris once watered Paradise. They waste their 
brackish waters in a desert now. Man changes weeds 
into bountiful cereal crops. He ravishes virgin soils, 
and having accomplished their ruin moves on to 
destroy others, until the weeds come back once more 
and take possession of the earth he has impoverished. 
Man plants the valleys and the foothills with vine- 
yards and sets the olive in high rocky places. He fells 
the forest and burns it down, until the earth which 
the forest used to shelter is driven by storms of rain 
to seek refuge in the sea, Man by his intelligence and 
industry has done much for the green plant. By his 
ignorance and improvidence he has done far more for 
its undoing. 

Yet the green plant stands so much in need of all 
the help that man might give it ; without that help 
its mission to mankind can never be fulfilled. 

The green plant makes a brave show in the world. 
It clothes the earth with verdure and adorns it with 
garlands of flowers, Microscopic myriads of green 
plants furnish the sea with pastures which sustain 
the teeming life that moves on the surface and in the 
depths. Yet, despite the brave show it makes, the 
green plant lives, and for the most part has always 
lived, a life of poverty. 

The sun gives it energy in abundance, but earth 
and atmosphere are niggardly of their material 
favours. Carbon dioxide in the atmosphere is ample 
for all the green plant’s needs, but it is so scattered— 
only 3 parts of it in 10,000 of air—that the green 
leaves cannot get enough during the een § day to 
keep their synthetic powers fully occupied, Even so, 
the green plant does well. An acre of sugar beet 
cultivated with the justly famed skill of the Lincoln- 
shire farmer accumulates during the growing season 
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enough energy in the form of sugar to supply four men 
for a year with all the calories they need, The sugar 
cane in Java does twice as much ; but sugar beet and 
sugar cane could both do more if carbon dioxide were 
more readily come by, and if their other needs were 
fully satisfied. 

Wheat is a thrifty plant. In the green world where 
thrift is the imperative rule of life it is pre-eminent 
for its thriftiness. It makes a little go a long way. 
Like the ideal bicycle, wheat will stand a reasonable 
amount of neglect. That is why it is grown so 
universally that there is no day in the year when it is 
not somewhere being reaped, and why, grown even as 
wheat is, the crop feeds some 300 million men. The 
kinds mostly grown are those which can withstand 
rough weather and make the best of the scanty 
supplies of food that they are used to getting. Inured 
to hardship like the farmer himself, they respond but 
grudgingly to more generous treatment. Such is 
Squarehead Master, a sturdy kind which rarely 
betrays the trust the farmer puts in it. Given an 
additional ration of nitrogen of 22 lb. to the acre, 
Squarehead Master increases its yield, but the increase 
is no more than 2% ewt. of grain. Chevalier, a new 
variety, bred to give abundant yield, gives nearly 
thrice as large an increase—7} cwt. more grain. 

The wheat lands of the world, relieved of chronic 
hunger—dearth of nitrogen, dearth of phosphates. 
could feed thrice 300 million men. 

Hungry as are arable lands, the grass lands of the 
world are yet more hungry. The landscape reveals 
their poverty. Where nitrogen lacks, greenness comes 
late each year. The downlands keep their winter 
greyness until spring is growing into summer, and 
only slowly as the year advances does the first yellow 
greenness of the grass merge into the dark greenness 
of luxuriant life. Where phosphates lack there is no 
emerald in the grass and an autumnal brownness in 
late summer announces a deficiency of potash. 

* *& * *” 

The green plant schooled by age-long privation has 
grown adept in the arts of economy. It builds up 
nitrogen into organic form, gives it life, breaks it 
down again, sends it off to other tissues that need 
nitrogen. They build it up again into proteins only 
to unbuild it-and pass it on once more, like a garment 
turned and pressed and patched and handed on in 
thrifty families from the eldest to the youngest child 
until it falls to pieces. 

In spring the grass of meadow and pasture has but 
little nitrogen left that it can pass on. Most of its 
store was used up last year in preparing new tissues 
for this year’a growth. The roots must get fresh 
supplies from the soil. They set to work betimes, 
before the leaf and stem show any sign of life. But 
nitrogen is hard to come by in spring, Such supplies 
as the soil contains have tee locked up during the 
winter. Warmth alone can release them. Though the 
roots are ready to begin work in spite of the cold, they 
must wait till there is nitrogen for their use. Until 
then they cannot produce the materials out of which 
the verdant coat of stem and leaf is made, And so it 
is that the springtime sun is already high in heaven 
and the air has been for weeks warm enough for 
growth before growth can begin. At last all is ready. 
There is a belated sudden flush of grass. The stores 
of nitrogen collected by the root are soon used up. 
The grass dies down: another wait. The roots try 
again, get more nitrogen. There is a second sudden 
late summer flush of grass, But it too soon dies away. 
Like Charles Lamb, the grass makes up for coming 
late by going early. On these half-starved pastures’ 
the grazing season is both short and intermittent. 
The days of plenty, the summer days, are shortened. 
The days of scarcity, the wintry days, are lengthened. 
Shall not the flocks and herds that live on pasture 
suffer and shall the privations they endure be without 
effect upon mankind ? 

The poverty of the earth starves mind as well as 
body. It infects philosophy with pessimism. Man 
doubts whether he is captain of his soul and is sure 
that he is not master of his fate. It burdens the 
songs of poets with sadness. An earth bountifully 
supplied with healthy vigorous life would sing the 
happy songs that Blake wanted men to sing, Hope 
would arise again in a world desperately in need of it : 
a new world where men would “ wake up, singing.” 

* * * * 

The laws of health are much the same in the green 
plant and in the animal worlds : mineral deficiencies 
play an important and often a decisive part in induc- 
ing disease. In both worlds many instances are 
known and in both many more remain to be dis- 
covered. A green plant deprived of iron turns white. 
Beans and their like will not grow without boron. 
The tea plant in Nyasaland gets a sort of jaundice. 
Sulphur cures it. Tomatoes in the Philippines are 
always unwell unless they are given homosopathic 
doses of copper. Some plants cannot get on without 
zinc. Buckwheat cuts off the heads of its flowers if 
no chlorine is present in the soil. Potash serves the 
green plant as a partial substitute for sunshine. It 
helps growth always, but most in sunless summers. 
Without magnesium no chlorophyll is formed. 
Manganese provokes some plants to a more active life. 

In the animal world calcium, iodine, and fluorine, 
possibly magnesium, certainly iron, and almost 
certainly manganese, copper, and silicon are needed, 
some for building purposes and some for promoting 


disease. Nor, as it is beginning to appear, is it a 
matter of indifference in what form these accessory 
mineral foods are given. 

The scarcity of essential plant foods is all but 
universal. Lack of nitrogen extends throughout the 
world. Whole continents are deficient in phosphates. 
Vast tracks of earth lack lime, and in great areas of 
sandy land, and of some clays as well, there is insuffi- 
ciency of potash. Man, obsessed by the idea of over- 
production, might exclaim: ‘‘A good thing too. 
There is already plenty of food for everybody—at all 
events for those who can pay for it.”” Plenty of what ! 
Plenty of the produce of half-starved plants and of 
periodically ill-nourished animals! Who will believe 
that food from such sources is good enough for man- 
kind ? It seems to me a simple and indisputable 
logical sequence that if the food a man eats is insuffi- 
cient in kind, no matter how greedily he may feed, 
that man will be ill-nourished. He can eat too much, 
yet never eat enough. Logic or no logic, such a con- 
clusion would have been scouted a generation or two 
ago. In those days men lived by calories alone, or 
thought they did. All they needed was sufficient 
food to build the body, repair waste, and supply 
energy for its work. If they got it, all was well; or 
if it weren’t—and it never was—the fault lay not in 
the food, but in original sin rechristened bad heredity, 
or it was the result of the machinations of malevolent 
microbes. But now man does not live by calories 
alone. All the starchy, sugary, fatty, and protein- 
aceous foods, no matter how much of them he eats, if 
they contain nothing else than starch and sugar, fats 
and proteins, will not make a man grow and thrive. 

* * * * 

Man no longer lives by calories alone, but by 
catalysts and calories. By the agency of messengers 
such as these the growth of the green plant becomes 
organised, and by it all the several parts, stem and 
root, leaf and flower, develop in due order and the 
plant achieves the individuality by which it may he 
recognised, each after its kind. 

In the commonwealth of the human hody there are 
yet more special messengers—substantial messengers 
carrying special chemical messages-——always journey- 
ing to and fro. They travel some to one, others to 
other of the dominions. There is no part of the realm 
they do not reach. They help each part in its own 
development and keep all in touch with one another. 
These messengers are the vitamins, the ministering 
angels of mankind. In company with their attendant 
earthly spirits they encourage growth, charm away 
disease, endow motherhood, in fact, do everything 
that the fairies used to do. With them Science has 
done the best work it ever can do—brought fairyland 
back to earth: a no less wonderful but a more 
_—— fairyland, for before the advance of Science 

e mysteries of life recede but grow greater. To the 
constant presence of the vitamins and their earthy 
allies known and unknown was due the matchless 
symmetry of Absalom. To their ill attendance, 
rickets in 1424 out of 1635 five-year-old children in 
schools in London in 1929. 

* * 

Our times witness 9 rare and inspiring spectacle. 
Two streams flowing rapidly meet and join to fertilise 
the earth and bless mankind. They rose simul- 
taneously yet separately out of the springs of man’s 
imagination and inventiveness. The one is the rapid- 
growing stream of knowledge of the vitamins and 
their mineral allies. The other, the stream of free 
nitrogen flowing from the air in ever-increasing 
volume, uniting with other elemental streams in vast 
synthetic nitrogen factories, brings down fertility 
from the skies. These streams now met and joined 
may yet make “another Eden, demi paradise.” 
The nitrogen has already made a start ; a very little 
one! It is so abundant that more and more is being 
used, though not nearly enough for an Eden. Al 

it has been discovered that nitrogen has at least one 
of the vitamins under its special care. The special 
protégé of nitrogen is vitamin A, a growth-promoting 
substance which also confers on man and animals 
powers of resisting disease. The animal or human 
body makes it out of carotene. Carotene is a yellowish 
substance produced by the same parts of the green 
plant that make chlorophyll. Summer grass is rich 
in it; but when the grass is made into hay much 
carotene disappears whilst it is spread out to dry. 
Cows at summer pasture generally get all the caro- 
tene they need. Some they turn into vitamin A. 
The rest, together with some of the vitamin, the cows 
pass on in their milk. Thus it is that summer milk, 
and the butter and cheese made from it, contain 
plenty of the vitamin and its yellow forerunner. The 
milk is rich, the butter of a primrose-yellow colour 
and of pleasant, true buttery flavour; for by these 
attractive signs carotene announces its presence. 
But in winter vitamin A and carotene are less plentiful 
and perhaps that is one reason why we all catch cold. 
Grass is scarce and poor. The cows are in the byre. 
The winter food they mostly get contains but little 
carotene or vitamin A. The cows themselves often 
go short and so does the milk. Winter milk and 
butter made from it are apt to be poor in these essen- 
tial things. Yet winter is the time when children are 
most in need of milk rich in vitamin A and carotene. 
It can be made rich. Grass dried quickly and kept 
from the air does not lose its carotene. It is a perfect 
food for cows in winter, Dried grass made in summer 


* * 


enough carotene to satisfy the needs of the cow in 
winter and to provide plenty for its milk. But if 
instead of ordinary grass, summer grass from a 
meadow well supplied with nitrogen is dried and fed 
in sufficient quantity to the cows, the milk they 
yield is rich in vitamin A and carotene. The butter 
made from the winter milk is summer butter, with 
its primrose-yellow colour and pleasant buttery 
flavour. The children that drink the milk must there- 
fore, unless its other essential virtues are destroyed 
before they get it, wax strong and defy at least some 
of the winter ailments that beset them. 

ag * * * 

How shall the animals that get their food from 
herbage be sustained when the growth of it dies 
down and the things they need for sustenance are 
beyond their reach ? Every year they must endure 
a period of want. They and still more their young ! 
If so we, and yet more, our children, will likewise 
suffer from the consequences of this recurring scarcity. 

Through vast periods of time the seasons have 
brought round with them a brief summer of abund- 
ance and a long winter of scarcity. Dimly apprehen- 
sive of these things ancient men made the waxing 
and waning of the sun and of the earth’s fertility 
the basis of their mythology. Even down to our day 
the awakening of life in spring continued to be greeted 
with the Maypole Dance. Nymphs and shepherds 
dance no more ! 

The nitrogen and mineral scarcities of the earth 
have directed the course of evolution of the green 
plant ; may they not therefore have helped to direct 
the course of the evolution of mankind? In the 
world of green plants are many that under the stress 
of nitrogen hunger have lost their greenness. In 
the struggle to get food they have perforce had to 
cease to make it for themselves and must rely on 
that ready made by others. They may still bear 
flowers, but all greenness has deserted them. The 
white and grey and many-coloured moulds are 
degenerate descendants of green alge. 

* ea * * 

If under the stress of nitrogen hunger plants of 
all degrees have fallen from their green estate to 
become sacrophytes and parasites, if the course of 
the evolution of these plants is a descent by degenera- 
tion, who can doubt that the stress of hunger for 
their many and varied foods may have sown seeds 
of degeneration in mankind? In more bountiful 
epochs—in the oases of time and place—man grew 
strong and beautiful; but in a world of dwindling 
supplies of some of the things that made his strength 
and beauty he has already begun to lose them— 
a new fall of man. Must not the recurrent malnutri- 
tion from which perforce he suffers leave scars upon 
his body and his mind ? May not his cells have begun 
to show the ill-effects of malnutrition ? 

‘Heredity teaches that our bodily and our mental 
characters are determined irrevocably at birth. It 
tells us that the masters of our fate reside in the 
nucleus of each cell. Their place of residence is the 
chromosomes of the nucleus. The masters are the 
genes or factors, each of which, after the manner of 
the vitamins, has charge of one or more processes 
of growth or development. If vigorous genes are 
present the body grows vigorously. If this or that 
gene is present in double harness, one from the germ 
cell of the mother and one from that of the father, 
this or that character develops well; if one of the 
pair is weak the character comes out not at all or 
not so well, and if both are feeble the character in 
question is left for the weakly genes and the proto- 
plasm to do the poor best they can for it. The 
evidence in favour of the theory is overwhelming, 
overwhelming in a dual sense. It convinces the 
mind, but the theory revolts the intelligence. Calvin 
is no more ; chromosomes reign in his stead ! 

How resolve the dilemma ? 

May not the way of solution—and salvation—lie 
in carrying to a logical conclusion the story of the 
universal hunger of the world that I have told, 
and by remembering how many, how varied, how 
obscure, and how fragile are the agents which help 
the body to grow up and wax strong ? 

As the sea undermines some rocky cliff, imper- 
ceptibly fretting it away, so may malnutrition have 
undermined little by little the resistance of the 
chromosomes themselves. A gene here, another 
there, loses its power, and knowing not how to restore 
it to health the failure is declared to be permanent, 
irrevocable in all the successive products of that 
gene. That might well happen in a world of nitrogen 
hunger. But in the new world, the world of nitrogen 
plenty, it will not be allowed to happen. The chromo- 
somes themselves will be well nourished. Those 
genes which bear no fruit will get the tonic they need 
to make them fruitful. In that far-off day our 
present doctrine of heredity, if remembered at all, 
will be known, not as a general law, but as a special 
case, holding good in an era of nitrogen hunger, 
but false in the new era of nitrogen plenty. The 
age of the creative evolution of mankind will have 
begun again. 

I have delivered my message. I go back to work 
and play with the green plant from which I got it. 
As I go I recall how an old and wise philosopher— 
one who also loved the green plant and tended it— 
summed up his philosophy: ‘‘ Let us cultivate our 
garden.” He will smile quizzically and yet kindly 








healthy growth and for helping the body to resist 





from ordinary meadows does not, however, contain 





as Ladd: “ And make hay while the sun shines,” 
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The Motor Show at Olympia. 


No 
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(Concluded from page £09, October 26th.) 


Almsa CrRaIG, Lrp. 


A MONG the large number of marine petrol and 
oil fuel engines displayed on the stand of Ailsa 
Craig, Ltd., of Strand-on-the-Green, Chiswick, 
London, W.4, we have chosen for description and 
illustration the new straight-line, eight-cylinder, 
heavy oil engine shown in Fig. 18. The cylinders have 
a bore of 4}in. and a stroke of 5hin., and the rated 
output is 64 to 96 B.H.P., the higher power being 


~ 


filtering and silencing attachments. The weight 
of the engine complete with reversing and reducing 
gears is only about 27 cwt. Taking the higher rating 
of 96 B.H.P., this means a weight of 32 lb. per B.H.P. 
or 48 lb. with the lower 64 B.H.P. rating. 


Parsons Or ENGINE Company, Ltrp. 


An attractive stand was that of the Parsons 
Oil Engine Company, Ltd., of Southampton, on which 











FIG. 18—EIGHT - CYLINDER 


developed at about 1450 r.p.m. The full load fuel 
consumption is about 0-45 lb. per B.H.P.-hour, 
with lubricating oil consumption of rather less than 
0-005 Ib. per B.H.P.-hour. The cylinder block 
and crank case is a one-piece casting, and Nitracast 
wet liners are fitted. The cylinder heads are detach- 
able in pairs, and the valves are operated by push 








HEAVY OIL ENGINE—AILSA 


were displayed models of the firm’s petrol and paraffin 
engines for marine and industrial use, and a range 
of the firm’s self-contained reverse gears, three of 
the largest sizes of which, specially constructed 
for use with high-power oil engines, were shown. 
Two of the smaller sizes were exhibited in skeleton 


reverse gear, and the starting and manceuvring con- 
trols are neatly grouped at the fly-wheel end, while 
at the opposite end the water circulating pump, the 
lubricating oil pump, and the magneto drive are 
arranged. Attention may be drawn to the large 
inspection doors giving easy access for inspection. 


Lrp. 


From the wide range of marine petrol and heavy 
oil engines manufactured by the Brooke Marine Con- 
struction Company, Ltd., of Lowestoft, we have chosen 
for illustration in Fig. 20 the 1935 model of the ‘“Nusix”’ 
petrol engine, which is complete with electric starting 
equipment. This engine is based on the design of the 
previous ‘‘Empire” engine and embodies new 
features. Although the firm did not show its standard 
cruisers, there was a wide range of motor boat and 
yacht engines, embracing the small 2-3 B.H.P., 
single-cylinder “‘ Dingymota’”’ units, and the large 
40-100 B.H.P. six-cylinder ‘“‘ Hundred” engine. 
The heavy oil engines made by the firm were repre- 
sented by small two-cylinder units with a designed 
output of 12 to 14 B.H.P., complete with both hand 
and electric starting gear and reverse gear. Several 
models of the new Brooke reduction gear were also 
on view. 


BrookE MARINE CONSTRUCTION COMPANY, 


BrrMat Boats. 


Birmal Boats, of Belvedere-road, Southampton, 
showed some interesting examples of boats built of 
all-metal ‘‘ Birmabright,’”’ manufactured by the 
Birmingham Aluminium Casting (1903) Company, 
Ltd., of Birmingham. These boats were equipped 
with the firm’s own design of petrol engine. There 
was also shown on the stand a wide range of Birmal 
boat fittings and auxiliary appljances made from 
‘** Birmabright ” metal. This light alloy also enters 
largely into the design and construction of the new 
Birmal-Perkins heavy oil marine engine, shown in 
Fig. 22, which is built under a licence agreement with 
Perkins and Co., of Peterborough. The new engine is 
a four-cylinder unit with a bore of 85 mm. and a 
stroke of 120-6 mm., and has a designed output of 
20 B.H.P. at 1000 r.p.m. and 40 B.H.P. at 2000 r.p.m. 
The cylinder block crank casing, and cylinder head 





form, showing all the working parts and the con- 








castings are made from Chromidium cast iron alloy, 




















FIG. 19—40-75 B.H.P. 


MARINE ENGINE—PARSONS 








Fic. 20—** NUSIX’’ 


15-30 H.P. ENGINE—BROOKE 




















FiG. 21—36-40 B.H.P. 


MARINE ENGINE—RUSSELL, 


NEWBERY 


FIG. 22—BIRMAL- PERKINS 20-40 B.H.P. MARINE ENGINE 





rods and rocker arms from the cam shaft, which is 
housed within the crank case. .The crank shaft is 
balanced, and a torsional vibration damper is 
fitted between the engine and the reversing gear. 
The engine, with the reversing and reduction gear, 
is lubricated from the main system, which includes 
an oil filter and cooler. Water cooling is fitted on the 
reducing gear casing. The inlet air is taken in through 
the valve cover spaces, which are provided with air 





struction adopted to permit convenient attachment 
to the engine-makers’ bedplate and crank case 
extension. The two .engines shown were the 
10-20 four-cylinder and the 40-75 six-cylinder 
engine, the last-named unit being illustrated in 
Fig. 19.. It has cylinders with a bore of 3}in. and a 
stroke of 5in., and is designed to develop 40 to 75 
B.H.P. over a speed range of 1000 to 1800 r.p.m. 
As our engraving shows, it is complete with a built-in 





while nickel-chrome steels are employed for the 
crank shaft and connecting-rods. For the pistons a 
special low-expansion aluminium alloy is used. The 
unit is particularly light and only weighs, including the 
reverse and reduction gears, about 19 lb. per B.H.P. 


RussELL, NEWBERY AND Co. 


The “‘ R.N.” type heavy oil engines manufactured 
by Russell, Newbery and Co., of Altrincham, near 
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Manchester, and London, were represented by two 
engines, a four-cylinder high-speed engine with com- 
bined reverse gear (illustrated in Fig. 21), and a twin- 
cylinder marine engine with a bore of 4}in. and a stroke 
of 6in., both fitted with 2:1 reduction gear. In the new 
design the shape of the combustion chamber has been 
modified and the angle of impingement of the jet 
altered, so that the performance has been considerably 
improved. These new modifications, which 


are 
protected by patents now pending, have heen directed 
towards the perfecting of slow running, which will 


per square inch. Although three standard Gardner 
marine engines in powers of 19 up to 68 H.P. were 
shown, the larger engine we have briefly referred to 
must be singled out as representing a new develop- 
ment in units for marine propulsion and auxiliary 
work where a high-speed unit is required. 


Morris Motors, Lrp. 
In the issue of THE ENGINEER for May 4th, 1934, 





we described and illustrated several models of Morris 
engines which had been redesigned to utilise vaporis- 


we illustrate in Fig. 26 herewith. The powers above 
mentioned are developed at about 800 and 2000 r.p.m. 
respectively. The firm also showed a wide range of 
deck and ships’ auxiliary gear, including air-operated 
winches and capstans. 


CoNcLUSION. 

The space at our disposal will not allow us to deal 
at length with many other interesting exhibits. We 
noted on the stand of Walter D. Fair and Co., of 
Hampton Wick, some new ‘“‘ Watermota ”’ engines, 











FiG. 23—5-10 H.P. PARAFFIN-PETROL ENGINE—MORRIS 


enable units to tick-over at very slow speeds with- 
out the formation of carbon deposits, or, when it is 
desired, to run comparatively cold. 


THORNYCROFT AND Co., Lrp. 


One of the largest stands at Olympia in the marine 
section was that of John I. Thornycroft and Co., Ltd., 
of Thornycroft House, Smith-square, London, 8.W.1. 


Great interest was shown in the twin-screw auxiliary 
cruiser with a length of 42ft. and a beam of lIft., 
which is propelled by twin-screw, two-cylinder 


Thornycroft oil engines with a designed output of 
18 B.H.P. each. The engines have a bore and stroke 
of 4in. by 6in., and they give the boat a speed of 
about 7 knots. The normal engine speed is 1200 r.p.m. 
The Thornycroft engine can start easily from 
cold, and in order to demonstrate this particular 
feature a single-cylinder unit was recently subjected 
to 14 deg. of frost for a period of seventeen hours. 














Fic. 25—18 B.H.P. O1L ENGINE—THORNYCROFT 


Even after this treatment it was found possible to 
start it at once by hand without the aid of heating or 
other devices. The firm also exhibited a complete 
range of petrol and paraffin engines and a special 
type reverse gear designed for use with heavy oil 
engines. A representative display of Thornycroft 
stern gear and propellers was also to be inspected on 
the stand. 


Norris, HENTy AND GARDNERS, LTD. 


On the stand of Norris, Henty and Gardners, Ltd., 
of 115, Queen Victoria-street, proprietors L. Gardner 
and Sons, Ltd., of Patricroft, Manchester, we inspected 
& hew marine engine which embodies the basic design 
of the L.W. road transport engine, but which carries a 
neat plate clutch and reverse gear enclosed in the 
fly-wheel casing. The engine is a six-cylinder unit 
with a designed output of 96 B.H.P. at 1500 r.p.m. 
and it only weighs complete with the gear above 
mentioned about 19 cwt. The cylinders have a bore 


of 4}in. with a stroke of 6in., and the fuel consumption 
is very low, being about 0-375 lb. per B.H.P. hour, 














ing oils of the paraffin type starting up on petrol fuel. 
Several of these engines were on view at Olympia, 
and a typical unit is illustrated in Fig. 23, which 
shows the four-cylinder 5 to 10 B.H.P. “ Vedette ”’ 
engine. On one of the larger models we noticed a 
new type of clutch control lever which gives a 
self-locking action in the neutral, ahead, and astern 
positions. 


Tue Austin Motor Company, Lrp. 


A newcomer in the field of small petrol marine 
engines is the Austin Motor Company, Ltd., of Long- 
bridge, Birmingham, which showed two engines. 
The four-cylinder ‘‘ Thetis ’ engine is based upon the 
design of the firm’s 7-12 B.H.P. motor car unit, but 
while embodying several standard component parts, 
it has been designed especially for marine service. 


Fic. 24—7-13 B.H.P. PETROL ENGINE—AUSTIN 


which are self-starting. Stuart Turner, Ltd., of 
68, Victoria-street, London, displayed a full range of 
small 13 to 6 B.H.P. petrol and oil engines and 
generating sets, also pumps. The new design of 
single-shaft combined reverse and reduction gears 
built by A. G. Langdon and Fraser, Ltd., of High- 
street, Southampton, were seen on several stands and 
were shown in various forms on the firm’s own stand. 
A wide range of fuel injection gear and starting 
equipment was staged by C.A.V. Bosch, Ltd., of 
Acton. A new type of pneumatic control from the 
bridge, called the ‘‘ Pneuselector ’’ remote control 
gear, was demonstrated by Associated Manufacturers 
Company (London), Ltd. Besides boats of the 
normal wooden construction, several alternatives 
were illustrated at Olympia. Of more than usual 





interest was that fashioned in tempered Masonite 























The designed output is 4-6 B.H.P. at 1000 r.p.m. and 
13-5 B.H.P. at 3000 r.p.m., the cylinder bore being 
2-+2in. with a stroke of 3in. It is a side valve unit of 
normal design with either electric starting and coil 
ignition or with magneto ignition. The reverse gear is 
of the Parsons standard pattern, giving a 100 per 
cent. reverse speed through bevel gears. It was 
exhibited in a boat and models of a larger four- 
cylinder ‘‘ Triton ” engine with a designed output of 
21 B.H.P. at 3200 r.p.m. were also shown. The 
smaller engine is illustrated by Fig. 24. 


Hywtanpd Lrtp. 


Another large exhibit was that of Hyland Ltd., of 
Wakefield, which firm showed a 36ft. bridge deck 
motor cruiser propelled by two 25-46 B.H.P. Hyland 
engines with a 2:1 speed reduction gear and auto- 
matic hydraulic control from the bridge. The vessel 
has a Thames measurement of about.13 tons with a 
designed speed of about 9 knots and carries 64 gallons 





with a brake mean effective pressure of about 98 Ib. 








of oil fuel, giving a large radius of action. The engine 





FiGc.§£26—25-40 B.H.P. MARINE ENGINE—HYLAND 


Presdwood, a grainless wood hard and tough which 
in panel form has already found a wide use in 
the building and motor car industries, and allied 
trades. Presdwood is marketed by Masonite, Ltd., 
of Bevis Marks, London, E.C.3. 








Txat fuel oil for steam-raising and central heating 
is a very expensive luxury was the main theme of an 
address given at the Manchester College of Technology 
on Tuesday, October 30th, by Mr. H. L. Pirie, 
M.I. Mech. E., Chief Engineer of the Coal Utilisation 
Council. Mr. Pirie gave three examples—of a hospital, 
a laundry, and a dairy—where coal and oil had been care- 
fully tested in the same boiler plant on a strictly com- 
parable basis. The results, expressed in terms of the cost 
of evaporating 1000 lb. of water, showed a saving of over 
61 per cent. in the case of the hospital and the laundry, 
and of over 36 per cent. in that of the dairy. In the 
latter the coal was of a higher quality, smokeless, and 
hand fired. The cost was also affected by the distance 
from the railway station and the cost of transport. 
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Thames Floods and 


By E. 


1. THe THamMes: ‘TipaL Portion. 


TXHE great London flood of January 6th—7th, 

1928—although there was a heavy flood of 
upland water at Teddington—was almost entirely 
due to a high tide which was, as far as records go, 
unprecedented. A “storm surge ’’ caused it to rise 
above the predicted height at Southend by 5ft. lin., 
and at London Bridge by 5ft. 6in., of which Tin. is 
estimated to have been due to the upland water. At 
both the above places, as well as at Tilbury, King 
George V Dock, and Richmond, there are self- 
registering tidal gauges. Heavy storm surges 
usually come from a distance. Small ones are con- 
stantly occurring. Those affecting the East Coast 
of England generally come down the North Sea. 
They have been investigated by the Liverpool 
Tidal Institute, their progress and level being noted 
on the tidal gauge at Dunbar (East Lothian), and 
sometimes at Continental ports. 

In connection with the London flood, the storm 
surges which occurred in the years 1915 to 1928 
were specially investigated.? They were “‘ prominent ” 
on sixty-two occasions each of which might cover 
one day, or two, or more. Those which caused the 
residue ’—the difference between the actual tide 
level and the predicted level—to attain. to 6ft. or 
more at Southend were classed as ‘‘ A ’’ and received 
special attention. It was found that a residue of 
5ft. was quite common, 7ft. to 9ft. fairly frequent, 
and that over llft. had occurred once. But the 
residue varies during the period of the usual rise 
and fall of the tide. The above figures are in each 
case the maximum. On January 6th—7th, 1928, 
the maximum, 5ft. lin., occurred almost at high tide, 
and this caused the flood. In other cases it did not 
occur then. A favourite time for its occurrence is 
two or three hours after low water. The reasons for 
this vitally important fact are not known. At 
Southend low water is some 16ft. lower than high 
water. 

A committee of engineers appointed by the London 
County Council* decided that the flood defences in 
the County of London should be raised to 18: 5ft. 
above Ordnance Datum at London Bridge, and 
19ft. at the upper county boundary at Hammersmith. 
They assumed the flood conditions to be the same 
as those of January 6th-7th, 1928, and that the 
numerous overflows which occur, when the water 
is high, between the lower L.C.C. boundary and 
Southend would not be stopped. Much of this 
defence work has been completed. The defences 
above Hammersmith have not yet been designed. 
A committee has recommended to the Ministry 
of Health that a new committee of fifteen members 
be appointed for dealing with flood prevention in 
the whole of the tidal portion of the Thames. This 
will need legislative sanction. A deputation from 
the L.C.C. and certain places on the East Coast of 
England has pointed out that the question of storm 
surges needs further investigation. The Minister 
of Health has stated that he is not able to defray the 
cost of this. 

Exceptional floods in rivers occur at rare intervals, 
say, on a rough average, once in fifty years. Taking 
fifty years, if a flood has just occurred, then fifty 
years hence is the most probable time of its recurrence, 
but it may be a good deal earlier. The Teddington 
flood of 1928—18,500 cubic feet per second—was 
not exceptional ; others as heavy occur about once 
in eight years. An exceptional flood—probably 
about 33,000 cubic feet per second—occurred at 
Teddington in 1894. One may have occurred earlier 
in the century. Another may occur before very 
long. Both floods and heavy surges occur chiefly 
in the six winter months. Mr. J. 8. Dines, in reply 
to a query, states that it is not inherently improbable 
that a set of storms giving prolonged and heavy 
rainfall over the Thames catchment area might 
culminate in one giving winds favourable for a surge 
down the North Sea. Nevertheless, the chances of 
an exceptional river flood coinciding with a Southend 
storm surge as great as that of 1928 are remote. 
The flood would cause, say, 1 lin. extra rise at London 
Bridge instead of 7in. The ordinary upland winter 
discharge apart from floods would cause only a 
negligible rise. 

When an exceptional event has occurred only 
once there are difficulties in calculating probabilities. 
Common sense comes in. Dr. Doodson tabulated a 
great number of figures of recorded water levels 
and worked out the probable “frequency” at 
London Bridge of a water level equal to the height 
of the new defences as once in 120 to 180 years. 
It would be once in 240 to 540 years if the defences 
were made half a foot higher. He duly took 
account of the upland water. It would, perhaps, 
have been better to have put the London defence 





1 Engineering, March 23rd, 1934. 

2 “ Report on Thames Floods,’’ by A. T. Doodson, D.Sc. 
‘* Meteorological Conditions Associated with High Water in the 
Thames,” by J. 8. Dines, M.A. 


3 L.C.C. Thames Floods Prevention—Standard Levels, 


Adjourned Report of Main Drainage Committee, January, 1930. 


S. BELLASILS, 





Catchment Boards. 
M. Inst. C.E. 


levels —when the work was tuken in hand—halt a foot 
higher than has been done, but most of the work is 
done. It should be finished as soon as possible. 

Regarding any further measures which can be 
dimly foreseen it may be found desirable—after a 
flood or a narrow escape—to make arrangements 
for disposing of any water which may overflow the 
London defences and perhaps to further raise them, 
leaving gaps with arrangements for rapid closure 
in places where the raising would be specially detri- 
mental to commer¢e or amenities. A barrage across 
the Thames has now and then been suggested. If 
made near or below Gravesend its length, cost, and 
obstruction to shipping would be enormous. If 
Waterloo Bridge were used for a barrage, as recently 
suggested at a meeting by the Mayor of Richmond 
—partly so that, as at Richmond, it might be used 
at half-tide and prevent the exposure of mud banks— 
it would be too far from Southend to prevent the 
tide, with the momentum of the 43-mile-long body 
of water in the funnel-shaped channel, from heaping 
up against it and rising as high as ever. This is 
usually some 3ft. above the Southend level. 

Every eftcouragement should be given by Govern- 
ment to the further study of storm surges, but further 
knowledge can only be acquired gradually. In ten 
years no higher surge may have occurred. ‘ 

There appears to be no reason whatever for further 
delaying the getting together of the new committee 
and taking in hand the defences above Hammersmith. 
The work would give employment. The defence 
level at Hammersmith should, it is suggested, be 
the same as that of the adjoining London defences. 


II. Rivers AND CATCHMENT BOARDs. 


The most usual problem on English rivers is that of 
flood water flowing on to—or unduly affecting—low- 
lying alluvial land. The Catchment Boards created 
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“Tue Enaweer” 


THAMES IMPROVEMENT SCHEME 


by the Land Drainage Act of 1930 now exercise 
control over the rivers. For the Thames and its 
tributaries above Teddington Weir the Thames 
Conservancy is the Catchment Board. In many 
cases it has not been worth while to spend money 
locally on attempts to remedy local troubles. Now 
measures on @ larger scale are feasible. Every river 
must be studied before any conclusion is come to 
concerning it. An early step should be to fix gauges 
and observe their zero levels. Then all flood levels 
—at least—should be recorded. 

One method of mitigating floods is to store them in 
reservoirs ; but this, though it may sometimes be 
the best, is apt to be expensive. A great scheme for 
mitigating Thames floods by means of reservoirs—a 
large one would be near Oxford—has been sketched 
out by Mr. A. B. Buckley, M. Inst. C.E., who gave 
a lecture on it on July 17th, 1930. Other accepted 
methods are to alter the river so as to increase its 
flood-discharging capacity by (1) shortening it, if 
crooked ; (2) enlarging its channel by excavation or 
making it smoother; (3) embanking it and thus 
increasing its waterway. If there are weirs their dis- 
charging capacities also have to be increased. 

There are complaints as to the destruction of the 
amenities of the rivers. This is likely to occur when 
small and nearly useless works are undertaken at 
frequent intervals. Generally speaking, any method 
which is to be effective must be expensive. A removal 
of overhanging growths extending all along a small 
river may have some effect, but may spoil its appear- 
ance, as has happened here and there on the Wey. 
The removal of shoals or narrow places here and there 
is likely to have little effect, and the removal of small 
obstructions, e.g., those for bank protection, hardly 
any. It is not uncommon to see old bridges and the 
like removed under the fallacious idea that they 
cause considerable obstruction of the flow of water. 
The test is to observe the difference between the up- 
stream and downstream water levels in a flood. And 
similarly as regards a submerged weir.* 

In shortening a river the bends are usually cut 
right out. This, if done on the Wey, will probably do 
away with the deep holes which the fishermen wish 
to maintain. It may be found suitable to make the 


4 E. 8. Bellasis, “‘ Hydraulics with Working Tables,” fifth 
édition, London, 1931, Chap. IV, Arts. 14and 15; ‘* River and 
Canal Engineering,” third edition, London, 1931, Chap. VII, 
Art. 4. 





outs so as to leave sharp bends at the two ends of each, 

After the recent drought there were complaints 
that proposed increases in the discharging capacities 
of streams must generally lower the “ spring level,”’ 
or level of the subsoil water, and make droughts 
worse. This is far too general a statement. When the 
river is high the water-—-especially where it has over- 
flowed—percolates into the soil and raises the level 
of the underground water or spring level. This is 
especially the case in winter and spring, local rains 
also contributing and the soil becoming soaked. 
When the river is low subsoil water flows out of the 
ground into the river and the spring level falls. This, 
however, does not happen so much if the river has 
weirs—where water is held up—at intervals. In any 
case general lowering would be only near the stream. 
There would probably be none in the high lands 
where the sources are. The amounts of the rises and 
falls near the stream may be known locally to farmers 
or others, but for any general conclusions concerning 
them they should be observed regularly, mapped and 
tabulated or plotted. If suitable wells are not avail- 
able, pits should be dug. Ponds, if puddled, will not 
be suitable and may also be affected temporarily by 
local rain. 

In arranging for works, expenditure on compensi- 
tion and the like should be minimised in favour of 
items which give employment. The area of any 
land to be benefited should be calculated and the 
money value of the benefit worked out, and not 
merely expressed in general terms. The public- 
spirited men who interest themselves in such matters 
and serve on committees or join in discussions are not 
usually engineers. The accounts which appear in the 
Press are apt to lack precision. At some early meetings 
on the Wey Valley drainage scheme it was asserted 
that the discharging capacity of the Wey was to be 
doubled. When an engineer is consulted he gives 
figures and provides a “ longitudinal section”? or 
other drawing showing the changes anticipated. Even 
if the work is not heavy or is in detached pieces, such 
an estimate is possible. In due course the changes 
actually resulting can be shown on the drawings. 

Ill. THe Wey. 

A description and plan of the Wey appeared in THE 
ENGINEER for March 25th, 1932, with a brief account 
of the works being undertaken for mitigating floods. 
The discharging capacities of the weirs have been 
increased, many bends cut out, and some narrow 
places widened. The flood level will be reduced by 
half a foot or perhaps in places by a foot. The work 
would never have been done under ordinary financial 
conditions. In 1930 an ‘“‘ unemployment grant” of 
£240,000 was given for it. The benefit derived from 
the work will no doubt be appreciable, and perhaps 
considerable, but a very great point is that it has 
given and is giving employment. The chief flooded 
lands extend from Godalming to Walsham Weir—20 
miles—and it is chiefly in this length that the water 
level needed lowering. Above Godalming hardly 
any work seems necessary. In the 400ft. above 
Guildford Town Bridge the Wey has been widened 
at considerable expense. Its flow was—a trifling 
matter—slightly askew to the bridge, which has a 
liberal waterway. The ordinary flood level 400ft. 
upstream may now be lowered half an inch. The 
effect of a cut-off extends upstream and perhaps up 
to the next weir. In the 5 miles below Walsham 
Weir the ground is high and apparently not flooded. 
It is not very clear why cut-offs have been made here 
and new wooden bridges provided for Brooklands 
track. 

England is a small country and one set of rain. 
storms gives floods in both the Thames and the Wey. 
Owing to the shortness of the Wey, its floods nearly 
always reach Weybridge—the junction—a day or 
two before those of the Thames. The discharge of a 
Wey flood is perhaps an eighth of that of the corre- 
sponding Thames flood. On the rare occasions when 
the two floods meet the rise in the Thames due to the 
Wey has been some 6in.; it may now be 2in. more. 
It is bétter to allow this than the jin. given in THE 
ENGINEER of March 25th, 1932. On other occasions 
the rise in the Thames will be of no consequence. On 
all occasions the Thames floods will last rather longer 
than before. In exceptional Wey floods due, say, to 
melting snow the rise in the Thames will be greater 
than in any other flood, and the Wey improvement 
works will have no appreciable effect on it. The Wey 
banks in such cases are topped, and the flood extends 
outside them and is nearly at the same level above 
and below a weir. 

IV. THe THAMES—NON-TIDAL. 

The Thames Conservancy annual reports show that 
much attention is being given to the river. Dredgings 
of the channel and widenings of narrow places go on, 
but at considerable cost. Large quantities of concrete 
are used for ‘‘ making good erosions in the bed of the 
river.” Presumably the erosions are those which 
usually occur at weirs, and the bags of concrete used 
seem to be suitable. 

Regarding the Thames improvement scheme, # 
cut A B—see sketch—4000ft. long and 100ft. wide 
and with bed level at its off-take higher than that of 
the Thames, was lately mentioned in The Times. 
It appears that enough material has been dredged 
from the river below the cut to lower its bed for the 
whole 9 miles to Teddington by about a foot. There 
should then be a general lowering of the flood level by 
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about a foot. In a flood such as that of January 
6-7th, 1928, the cut will draw off something like half 
of the Thames discharge and return it again. At B 
the water level will have been already lowered a foot. 
At A it will be lowered by some 2ft. more because 
the gradient of AD CB will be flatter when its dis- 
charge is halved. The 3ft. of lowering will extend 
back to Shopperton weir and lock, which presumably 
are safe against the increased falls of 3ft. from the 
reach above. The area which will benefit will be 
EF GC, some 300 acres, and probably also an area 
on the lower Wey. The cut is to have two bridges 
over it and will cost £90,000. 

These improvement works now being carried out on 
the Thames from Weybridge to Teddington are useful 
in order to cure or mitigate the flooding which has 
always occurred. It had been repeatedly stated in 





the Press and at meetings that great additional 
volumes of flood water would be poured from the 
Wey into the Thames and that this was the cause for 
the demand for the Thames improvement works. 
They had actually—except perhaps the cut A B— 
been proposed many years ago. The cut is an impor- 
tant work. When it has been planted with trees it will 
not be an eyesore. The works on both rivers were 
rendered possible by the Government policy of 
granting sums of money—for the Thames £300,000— 
in order to give employment in a stricken country. 

The public are paying for all the works. All appli- 
cations for unemployment grants should, it is 
suggested, have been scrutinised by a board of engi- 
neers and not reduced on the whole, but allotted 
chiefly to urgent cases such as those in the eastern 
counties, some others being cut down. 








Electrical Insulation.* 


By Professor W. 


M\HE profession of engineering, as a branch of 

applied science, has for its purpose to relieve 
the race of men from endless toil and discomfort. 
It is by its nature as much an art as a science ; in 
part, a knowledge of principles, and partly the trained 
skill of their application, and these cannot be entirely 
divorced. Most of the members of this Institution 
are engaged in carrying into practice the great laws 
of electricity in motion. Some are trying according 
to their vision and opportunity to improve the paths 
by which electrical science advances, and to a few 
great ones, whose portraits adorn these walls, it has 
been given to discover new avenues of advance, to 
formulate new laws, and, directly or indirectly, to 
influence for all time the life of man in every corner 
of the globe. It has been well said by an old philo- 
sopher that the future comes from behind over our 
heads, and even now in study, research room, labo- 
ratory, and workshop, new ideas are taking shape 
by which the course of engineering practice will 
undoubtedly be changed. There is much in the 
advanced electrical science of to-day that can never 
come into practice, but in the maze of experimental 
research and wave mechanics that is modern physics 
there is hidden the explanation of some of the out- 
standing problems of electrical engineering. What, 
for instance, is the nature of insulation and upon 
what does the right use of dielectric material depend ? 
Those who had the pleasure of being present at the 
opening of the Callender research laboratories will 
remember the following remarkable introduction to 
the description of the works : 

“Tt is probably true that in no other engineermg 
field does the designer receive so little instruction and 
guidance from the application of established general 
principles and basic theory as in the practice of elec- 
trical insulation. Industry is impatient, and has to 
progress without waiting for the slow formulation of 
fundamental theory. As a result, the insulation engi- 
neer has in the past found himself responsible for vast 
expenditures, with little but empirically gained 
experience for his guidance. The insulation engineer 
has generally not only no very definite theoretical 
guidance as to what kind of failure will occur, but he 
has also found that empirical tests provide him with 
no well-defined boundary, beyond which breakdown 
will arise. Failure is not a function solely of the 
stresses introduced, but is a function also of the time 
over which the forces are applied. The insulation 
engineer has found in the past that the safe working 
stress in any particular case can only be determined 
by a patient series of observations over a long period 
of time. 

“ In these circumstances it is not surprising to find 
that in many respects it is the problem of electrical 
insulation that is holding back the fullest develop- 
ment of high-voltage engineering for the transmission 
of large blocks of electrical power. These 
difficulties have almost prohibited the use of cables 
on the very highest voltage transmission systems, 
and have rendered commercially unavoidable the use 
of overhead lines in positions and circumstances for 
which they are not entirely suitable.” 

Debye’s dipole theory of molecular polarisation is 
the most interesting, and on the whole the most 
promising, of the modern theories of dielectric 
behaviour, but I venture to think that the final 
solution of the problem of electric strength will be 
found by an application of the methods of wave 
mechanics to an analysis of the internal and external 
electrical fields of molecules, as revealed by X-ray 
and cathode-ray spectrography, and possibly by a 
new method. 


SURFACE INSULATION. 


The most perfect insulator is the ether of space. 
The cosmic dust that exists there is so tenuous that, 
no matter how highly charged two stars might be, 
no lightning flash could pass between them. Gases 
with molecules a few millionths of a centimetre of 
éther apart are still good insulators. Some liquids 
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with even closer packing are better still, and certain 
solids with every degree of density from india- 
rubber to the diamond are the best of all material 
substances. But there is a fourth insulating state, 
distinct from any of these, neither liquid nor gaseous, 
about which no book has yet been written and on 
which very little is known, yet which dominates more 
than any other factor the insulation technique 
of present high-tension practice. It is that of the 
moisture films that exist unseen on the surfaces of all 
solids exposed to the atmosphere. Why is it that 
such long porcelain or bakelised-paper insulators 
are found to be necessary for high-tension apparatus 
when the electric strength of air is 30,000 volts per 
centimetre ? On the grid system, insulators are 
specified that have a total length of surface approach- 
ing 3m. Each single suspension element of a chain 
carries, on test in air, surge potentials approaching 
250 kilovolts before flashing over, and its air clear- 
ances should carry more, yet nine or ten such insu- 
lators are used for a line that has only 78 kilovolts 
to earth. If one of these insulators is reversed, and 
tested on surge potential in air, the discharge is 
seen to go not straight across but to follow every 
undulation of the surface, as if it were guided. This 
is due partly to the high dielectric constant of porce- 
lain, but also to the surface acting as a conductor of 
electric fields. 

The resistivity (9) of surface insulation is, for our 
purpose, defined as the resistance at a given tem- 
perature and hygrometric state between the opposite 
sides of a centimetre square that are at right angles 
to the field along the surface. From this definition 
the surface resistance of an area of length J and 
breadth 6 is p1/b, and is therefore independent of 
the size of the surface, depending only upon its pro- 
portions. The surface resistance of a kilometre 
square would be the same as that of a centimetre 
square, since both sides increase in the same ratio. 
When the film consists of moisture deposited from 
the atmosphere, its resistivity has values from about 
10 megohms at dew point to a “ billohm ” (10! ohms) 
or even a “‘trillohm” (10'8 ohms). These high 
values can be measured by an electrometer method. 
They cannot be directly measured by a galvano- 
meter; the currents at low voltages are usually too 
small, and when a high voltage is applied, corona 
may destroy the film. Air observations prove that 
the moisture is held on the surface by molecular 
attraction of the kind known as adsorption. When 
dew point is approached it may form a continuous 
film, but when the surface is nearly dry it is dis- 
continuous, and at most a few molecules thick, 
entangled in the molecular pits of which even glazed 
surfaces consist. On some surfaces that are insoluble 
in water the films are pure moisture, or as pure as it 
can be when in contact with air, but on the glazed 
surfaces of porcelain the films have a dual nature, 
one part having the characteristics of pure water, 
the other of a partial or saturated solution of the 
glaze. If dust deposits on the surface it also enters 
into semi-solution ; and dry dust alone, as we have 
found, if it has a dielectric constant differing from 
that of the material of the surface, can greatly modify 
the surface gradients. If it is more soluble than the 
glaze it forms a dangerous type of film, which can 
only be avoided by a design that prevents its con- 
tinuous deposit on the undersurface of .an insulator. 
Such a design was worked out by Dr. W. G. Thomp- 
son as a result of our experience with surface films, 
and it offers many advantages. The most remarkable 
feature of these adsorbed films is the manner in which 
they change when the physical conditions are varied. 
Most of the changes follow very closely the logarith- 
mi¢ law characteristic of adsorption. Some of the 
results at low voltages have been described before ; 
for instance, the remarkable changes of resistivity at 
dew point and with air pressure. A research now in 
progress on the behaviour of these films in high- 
voltage alternating fields adds a further link to our 
knowledge. Their change with time in a field of con- 
stant value is also logarithmic, but with the special 
feature that when the hygrometric state of the air is 











above # certain value the application of an electric 
field dries the film off, and that below this value 
moisture is attracted by the field and is deposited 


from the air. I have shown recently in the Journal 
the striking manner in which invisible moisture on a 
glazed surface can deflect an electric field, even when 
the surface resistivity is over 100 megohms per square 
centimetre, and this, when it is able to alter the dis- 
tribution of the field, no doubt plays a part in the 
flash-over of line insulators, but it may also play a 
part in the arcing-over that sometimes occurs in 
air-break switches or in switch cubicles. This is 
usually thought to be due to ionisation of the air 
space or to high-frequency oscillations. Insulating 
barriers have in certain cases only made matters 
worse, and it is possible that the reason for this is 
the manner in which the electrostatic fields that 
determine flash-over are led by moisture films over the 
surface of the switch chamber and exposed insula- 
tion. The remedy is to paint the insulating parts of 
the case or cubicle with hard bitumen compound or 
a similar non-hygroscopic covering. There has been 
some discussion recently as to whether in a steam con- 
denser the condensed moisture deposits on the tubes 
as a film or as drops. The answer to this can be given 
from these electrical tests. It begins as a film, for 
there is always such a film on solids in contact with 
moist air, but in a condenser this film is in a con- 
tinual state of rapid instability, thickening to a point 
where drops form suddenly, as shown by Smail, and 
shrinking again to an invisible layer as they fall off. 

The nature and properties of these surface films as 
they are met with in high-tension measurement and 
on transmission systems, or in postal telegraph prac- 
tice, might well repay further research. So far as 
they affect maintenance and continuity of working 
they are a strong argument for underground cable 
systems from which moisture is excluded, and it is 
possible that the next generation may see the grid 
system in this country placed underground, not so 
much to guard it against deliberate or accidental 
damage by aircraft, as to protect it from the English 
climate. 

Consider for a moment the mechanism by which the 
different kinds of matter allow an electric current to 
pass. In metals there is a stream of free electrons 
slipping from molecule to molecule under the drag 
of the field. Solid dielectrics conduct by a slow and 
much hampered transfer of charge from molecule 
to molecule in a manner resembling that of electro- 
lysis. Insulating liquids conduct in a similar 
electrolytic manner by a movement of ions in which 
there is no change of type from the best to the 
worst insulators. In gases conduction may be 
either by ions of molecular dimensions — fre- 
quently by charged aggregates of molecules—or 
by free electrons. What Maxwell called a “ displace- 
ment current ” in dielectrics in alternating fields is 
observed by the terminal effect in the external circuit 
of changing states of elastic strain in the medium. 
This strain is most likely one of twist or torsional 
shear which results in the withdrawal of the free 
negative electrons on the positive terminal plate into 
the circuit, and, in effect, an equal extrusion of those 
on the negative plate, the current of the free electrons 
in the supply circuit being of the normal metallic 
type. The exact manner of conduction of current 
across @ surface on which there are adsorbed films is 
not yet known. It may be by actual movement of 
particles or molecules of water, each moving irre- 
gularly as if over a very uneven road, but the stream 
having on the whole a steady direct or alternating 
rate of flow. Such a mode of transfer is a form of 
electrical endosmose, or, if the particles have acquired 
an electric charge, of cataphoresis. The electric 
state of particles of a moisture film in which evapora- 
tion or condensation is taking place is not constant, 
and both the above effects may play a part in the 
passage of current by surface films. The subject is 
an almost unworked fivld of great theoretical and 
practical interest. So long as there is overhead trans- 
mission its continuity of supply will depend, when the 
humidity is high, more upon surface moisture than 
upon any other factor. It is not too much to say that 
if a robust, insulating, weather-resisting covering 
material should ever be discovered on which moisture 
films could not form or be maintained, so that surface 
flash-over could not occur, the whole design of high- 
tension insulation practice would be changed. Mean- 
while, the world cost of guarding against flash-over, 
and of maintaining the insulation of overhead lines, 
must be reckoned in millions of pounds a year. 


INSULATORS AS TRANSMITTERS OF ENERGY. 


It is an axiom of mechanics that power is trans- 
mitted by the action of a force in a medium causing a 
strain that is continually relaxing at the point of 
delivery. In an electric circuit it is the insulation 
and not the wire that is strained, and therefore, 
a priori, the insulation should carry the energy. 
The manner in which this is done was first shown by 
Poynting in 1885, as a consequence of Maxwell’s 
theory of the electro-magnetic medium, but it is not 
yet known by engineers as it should be. Poynting’s 
law states that power is transmitted through a dielec- 
tric by the combined action of electric and magnetic 
fields at right angles to one another. Both fields are 
necessary. In the case of a concentric cable or over- 
head line the electric field is radially outwards from 
the conductor, the circular magnetic field is coaxial 
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with it. The direction of flow of energy is represented 
by the thumb of the right hand when the forefinger 
denotes the direction of the electric field, the middle 
finger the magnetic. The energy transmitted streams 
through the insulation parallel to the conductor. 
In the case of an electric motor, the energy passes 
from the insulation of the line to that around the 
conductors of the winding, to the core and so to the 
shaft. It must therefore pass outwards, away from 
the conductor. The magnetic field around the current 
is at right angles to the conductor and in order that 
the energy flow should also be at right angles to the 
conductor, and outwards, the electric field must be 
along the insulation parallel to the conductor, in the 
opposite direction to the flow of the current and 
therefore in the same direction as the induced voltage 
in the conductors. So that the motor is driven mecha- 
nically not by the voltage generated in the copper 
of the windings (that merely holds up the line voltage 
and controls the current), but by the voltage generated 
in the insulation surrounding the conductors by its 
own motion across the pole flux. Apart from some 
polarisation, there is the same voltage induced in the 
insulation as there is in the conductors, but by virtue 
of its being a non-conductor only an infinitesimal 
conduction current flows along it, though energy 
streams through it freely as it does through the ether 
of space in radio transmission, or in conveying to us 
the light and heat received from the sun. The flow 
of energy is not symmetrical from the wire to the 
core, for the magnetic field is distorted. There is 
therefore a difference in the rates of flow of energy 
on the two sides of the conductor, and more flows 
from the side carrying the greater magnetic field. 
The direction of flow of energy into the core is there- 
fore opposite to the direction of rotation of the arma- 
ture, as it should be, and as it is in the case of a pulley 
driven by a belt. Energy is in that instance trans- 
mitted from the belt to the driven pulley from the 
point where the strain on the belt is greater, that is, 
the tight side, to where it is less, on the slack side. 
The direction of energy flow is therefore from belt to 
pulley in the opposite direction to the motion. It 
flows, as it were, backwards. What actually changes 
is the state of strain in the belt between it and mole- 
cules of the pulley. Without such a strain no energy 
could be transmitted. Energy that is not kinetic 
is static, and electrical energy is transmitted through 
insulation by means of a static strain that varies 
from a maximum at the high-tension end of the 
winding to zero at earth potential.t 

It may seem a far cry from this simple though 
fundamental illustration to the deep problems of 
insulation that require the most advanced theory 
and most patient experiment to solve, but all progress 
in science has been by the conception of a new and, 
in itself, simple idea thrown into appropriate form, 
tested by observation, and revised from time to time 
to fit new facts. Until, in the case of insulation, a 
theory has been found adequate to explain the ulti- 
mate mechanism of electrical breakdown and the 
nature of conduction currents in liquids and solids, 
and to predict the behaviour of new substances whose 
atomic and molecular constitution is known, the 
subject of insulation will be much more an art than 
a science, and it cannot be allowed, by this Institution 
least of all, to rest in that unbalanced position. There 
are at present not nearly enough facts known on 
which to frame a complete and fundamental theory 
of dielectric behaviour. The nineteenth century was 
the age of the machine. If the present century should 
come to be regarded, as far as electricity is con- 
cerned, as the age of insulation made perfect, it will 
have been a worthy contribution to electrical theory 
and practice. 








New Tramway Wheel and Axle 
Lathes. 


Tue lathe illustrated in the upper view on page 436 
has recently been built by Craven Brothers (Man- 
chester), Ltd., Reddish, Stockport, to the order of 
the London Passenger Transport Board, and is designed 
for re-turning simultaneously the profiles of a pair of 
tramway wheels, lft. 9jin. or 2ft. 74in. diameter, which 
have become surface hardened in service. Provision is 
also made for dealing with other types of tramway wheels 
and axles from lft. 6in. to 2ft. 9in. in diameter. The 
tires are manufactured from heat-treated steel of 70-80 
tons per square inch tensile strength, and the lathe is 
constructed to deal with tires 10 per cent. above the 
maximum. 

It is driven by a two-speed motor through a two-speed 
change gear-box, and is fitted with two pneumatically 
operated three-position turret rests. An electrically 
operated wheel lift is provided for raising the work into 
position and lowering it again when finished. The advan- 
tage of the turret-type rests is their ease of manipulation 
and the increased depth of rigid abutment of the tools. 
The latter are of the tangential cutting type, and are formed 
throughout their full depth, so that as the tools become 
worn it is only necessary to grind them flat across the 
top and adjust them up to the cutting height again. 
Both headstocks traverse along the bed and have pneu- 
matic clamps for simultaneously locking them in position 
by the operation of a single-lever valve. 

The main two-speed motor is mounted on a base 
plate at one end of the bed, and drives a short auxiliary 
shaft at the front of the bed through a two-speed change 
gear-box and enclosed spur gearing. This auxiliary 
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shaft is fitted with a pinion which gears direct into a 
spur wheel at the centre of the main driving shaft, thereby 
reducing the torsional stress and providing a steady drive 
to both headstocks. The latter have close-grained 
cast iron spindles fitted with steel sliding barrels, which 
are bored to receive the cone collets for the tramway 
axle journals. These barrels are spring-loaded, so that 
no adjustment is required after the first setting when 
dealing with a series of wheel sets mounted on axles of 
one length. The tension on the springs can be varied by 
hand wheels to suit varying lengths of axles. 

The face plates, 4ft. diameter, are each fitted with 
push-type drivers to grip the sides of the tires, and are 
arranged with bolts and plates to clamp through the 
sprag holes on to the drivers, thus making a self-contained 
clamping arrangement. The quick-power traverse motion 
to both headstocks is effected by revolving screws driven 
by separate reversing motors mounted on base plates 
at the ends of the bed, and driving through spur gearing 
with adjustable slipping clutches which come into opera- 
tion when the headstocks meet the dead stops on the bed. 
Pneumatically operated clamps are fitted to the head- 
stocks to clamp on both sides and hold them securely in 
position when the machine is in use. The rests are of 
the Craven three-position turret type and designed to 
turn tires with a taper on the radius of from 1 in 7 to 
1 in 10. 

The turret tool rests are designed to accommodate 
two roughing tools, one for the tread of the tire, and one 
for topping the flange, together with a flange-forming 
tool. The third position in the rest is fer fitting a combined 
flange and tread profile-forming tool if desired. A pneu- 
matic cylinder is mounted on top of the rests to unlock 
and raise the turret. The rests are provided with motor- 
operated quick-power traverse motion to the turret tool 
slides in both directions, and the wheels for hand adjust- 
ment are carried on vertical shafts. The self-acting 
feed motion to the turret tool slides is transmitted from 
the main shaft in the bed by a disc with a quick-change 
feed device and connecting-rod to powerful reversible 
ratchet boxes on the turret rest screws. About sixteen 
picks of the ratchet equal one revolution of the face plate. 
The feed can be adjusted to give three rates of approxi- 
mately }in., }in., and jin. traverse of tool slide per revolu- 
tion of the face plate. 

Lubrication is by syphon feed to the main spindle 
bearings, and to other parts by the “ one-shot ” pressure 
system. The pneumatically operated tool turret and 
headstock clamps are designed to work with an air pressure 
of 80 lb. per square inch. 

The following are the principal particulars and dimen- 
sions of the lathe :— 

Face plates,diameter .. .. .. 
Will turn wheels in diameter on 
i, ea 
Will admit axles in length up to.. 
Gaugeofwheels .. .. .. .. 
Headstock ease bearings : 
Front neck Rae bee’ kes 


4ft. Oin. 

lft. 6in. to 2ft. Yin. 
6ft. 6in. 

4ft. 8}in. 


13in. dia. by 13in. long 


eee es A cl ane BP ein: Dome 
Diameter of sliding spindles in 

headstocks Be Fide! ee rte REM 
Diameter of shaft along bed. . 4}in. 


2-0 and 3-0 at 


Revolutions of face plates per min. 
1-Oand 1-5 at 


50 H.P. 
25 H.P. 


Range of cutting speeds in feet per 
minute on wheels lit. 9gin. 


dia.: 
Roughing .. 17ft. 
oe ee 8ft. Sin. 
On wheels 2ft. 7jin. dia. : 
Roughing .. eek 16ft. 6in. 
Finishing Siuues) oe ss 
Feeds, three rates, per revolution _fin., }in., jin. 


Main Driving motor 50/25 H.P., 1420/720 
r.p.m. 
5H.P.,710r.p.m. 


Headstock traverse motors, 2 off. . 
3H.P.,710r.p.m. 


Wheel lift motor ie ed 

Four motors for quick power 
traverse to tool rests, each ‘ 

Approximate net weight of lathe, 
exclusive of electrical equip- 
EE. .c Ro Fee! oe? tes, ora eee 

With the lathe described, Messrs. Craven Brothers 
guaranteed to re-turn a pair of surface-hardened driving 
wheels 3l{in. diameter on the tread in a floor-to-floor 
time of 25 minutes; or a pair of pony wheels, 21{in: 
diameter on tread, in a floor-to-floor time of 21 minutes, 
the wheels being turned on the tread and flanges, without 
side facing with cuts }in. deep by }in. feed, assuming that 
the roughing cuts can be taken at a speed of approximately 
15ft. per minute on 85 tons tensile steel tires. We are 
informed that these times were materially improved upon 
in a test at the makers’ works. 

The machine illustrated in the second view on page 436 
is a centrally driven, multi-tool axle lathe, with 10}in. 
height of centres, and is designed for the use of high-speed 
steel and Wimet tools. It is semi-automatic in operation, 
being provided with adjustable sizing and length trips, 
as well as adjustable stops for returning the saddle to 
a predetermined starting position. Ease of setting is a 
feature of this lathe, each cutting tool being carried in a 
definite size of block, which enables the tools to be set by 
pin or block gauges inserted between the tool blocks. 
Each tool is provided with means of fine adjustment to 
enable it to be set expeditiously. The general arrange- 
ment of operations is that the front tools are used for 
sliding operations—taper turning being also provided 
for—and all forming and shouldering operations are done 
by tools in the rear slides. The taper-turning arrangement 
is claimed to be ‘novel, in that the tapering can be 
done independently by one or two tools only whilst the 
other tools in the same rest are turning parallel. The 
tangent bars are of hard-wearing, heat-treated steel, and 
are independent of slides upon which they are mounted. 

The lathe is driven by a 15 horse-power constant-speed 
motor situated at the back of the bed. This is coupled 
direct to the main driving gear-box, and the machine is 
controlled by a friction clutch and brake. The central 
driving headstock has been designed for driving from the 
centre of the work, thus allowing both ends to be machined 
simultaneously. It has a hollow steel spindle driven by 
a large spur gear wheel from the driving pinion on the 
bed shaft, the gears running in oil and the spindle running 
in special roller bearings. The headstock is adjustable 
along the bed by hand, and can be set in any position. 
The spindle is fitted with a special driver of the floating 


3} H.P., 1400 r.p.m. 





or compensating type, which is provided with driving 
dogs to grip the work. The loose headstocks have steel 
sliding spindles with revolving centres which are adjustable 
endwise by hand wheel and screw, the right-hand head- 
stock being adjustable on the bed by a rack and pinion,, 
The saddles are fitted to the bed on the flat-section 
slides, and have cross slides of the duplex type to recsive 
detachable tool blocks. The saddles are adjustable 
along the bed by hand, and have longitudinal feed through 
a revolving nut on to a fixed multiple threaded screw. 
The cross slides have automatic feeds with self-acting 
trip action and adjustable stops for the rear tools. ‘‘ One. 
shot ’’ pump lubrication is fitted wherever practicable. 
The following are the principal dimensions and feeds : 


Heightofcentres .. .. .. .. IlO}in. 
Will admit between loose head- 
stocks .. 6ft. 6in. 


Diameter of hole in centre head- 


stock spindle llin. 


MINES os pk ae kk RE 
Range of spindle speeds, r.p.m... 10, 27, 36, 43, 58 and 76 
Feed changes phe. pe Os a0 lle et ee 


Range of feeds : 
Sliding, cuts per inch 
Surfacing, cuts per inch 


22, 33, 47 and 180 
38, 57, 80, 300 








AMERICAN SELF-UNLOADING STEAMERS. 


A SPECIAL feature in bulk cargo transportation on 
the Great Lakes is the increasing use of large self- 
unloading vessels to handle such freight as coal and 
broken stone. One company is now operating six of 
these boats, 552ft. long, 525ft. between perpendiculars, 
56ft. beam, and 30ft. in depth ; 6392 tons gross and 5082 
tons net tonnage, with a cargo capacity of 9200 gross tons. 
A single-screw triple-expansion engine at the extreme 
stern develops 2200 H.P. at 90 revolutions, and gives a 
speed of 12 miles per hour. Its cylinders are 23in., 37in., 
and 63in. diameter, with 42in. stroke. Steam is supplied 
by two Scotch boilers. On the short forecastle are the 
officers’ quarters in a deck-house surmounted by the usual! 
large pilot-house or wheel-house. At the stern a deck- 
house under the poop accommodates the engine-room 
staff. Thus, almost the entire length of the full hull 
section is utilised for cargo. The officers and crew number 
about forty. The hopper bottom of the cargo hold is 
shaped to serve two conveyor tunnels with hand-operated 
gates feeding two 42in. belt conveyors which deliver to a 
single-pan conveyor 96in. wide. This latter has an 
inclination of 42 deg., and a vertical lift of 48ft., dis- 
charging at the top into a chute which feeds the unloader 
boom. This boom is composed of a pair of trusses 185ft. 
long, pivoted under the top of the pan conveyor, and carry- 
ing a 48in. belt conveyor. It can be swung through an 
angle of about 270 deg., so as to discharge well forward 
of the ship. In discharging the cargo there is very little 
vertical drop to and from the conveyors, so as to minimise 
any breaking up of the coal in handling. The unloading 
capacity is about 1800 tons an hour for broken stone, 
or 1120 tons for coal. All conveyor apparatus is elec- 
trically operated, with a 75 H.P. motor for each hold 
conveyor, a 200 H.P. motor for the inclined pan conveyor, 
and a 200 H.P. motor for the boom conveyor. 











LAUNCHES AND TRIAL TRIPS. 


Har Li, steamer; built by Swan, Hunter and Wigham 
Richardson, Ltd.; to the order of the Chinese Government 
Purchasing Commission for the China Merchants Steam Navi- 
gation Company; dimensions, 343ft. by 47ft. 3in.; to carry 
passengers and cargo. Engines, triple-expansion, pressure 
200 Ib. per square inch; constructed by the builders; trial 
trip, October 23rd. 

SHEPPERTON FERRY, t.s. train ferry ; built by Swan, Hunter 
and Wigham Richardson, Ltd.; to the order of the Southern 
Railway for the Dover-Dunkerque cross-Channel train ferry ; 
launch, October 23rd. 

MANoorRA, twin-screw motor liner; built by Alexander 
Stephen and Sons, Ltd., Linthouse, Govan, Glasgow ; to the 
order of Adelaide Steamship Company, Ltd.; dimensions, 
460ft. by 66ft. by 36ft.; to carry passengers and cargo. Oil 
engines of Burmeister and Wain design ; constructed by John G. 
Kincaid and Co., Ltd., Greenock ; launch, October 24th. 

Sream Tue No. 4; built by Richard Dunston, Ltd.; to the 
order of the London and North-Eastern Railway, Fish Dock, 
Grimsby ; dimensions, 60ft. by 14ft. 10in. by 8ft. 5in. Engines, 
compound surface-condensing of 180 I.H.P.; constructed by 
Plenty and Son, Ltd., Newbury ; trial trip, October 25th. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 

ALDERMAN WILL MELLAND, J.P., who has been Chairman of 
the National Smoke Abatement Society for ten years, has 
resigned that position, but will continue in the office of Honorary 
Treasurer. The new Chairman is Mr. Charles Gandy, barrister- 
at-law, who has served on the Executive Committee and has 
taken a keen interest in the work of the Society. 








CATALOGUES. 


G. Bray anp Co., Ltd., Leeds, 2.—Catalogue on ‘‘ Chromalox’ 
automatic and non-automatic immersion heaters. 

Ferovson, Pain, Ltd., Higher Openshaw, Manchester, 11.— 
Catalogue section 28 Al on arc control by oil blast. 

G.W.B. Execrric Furnaces, Ltd., North-road, Holloway, 
N.7.—A small brochure on Shell-Wild-Barfield quenching oils. 

ConcHEesTteR LatHEe Company, Ltd., Hythe, Colchester.— 
Loose-leaf catalogue of lathes ranging from Sin. to 8}in. centres 











Smoke ABATEMENT.—The National Smoke Abatement 
Society has just issued a pamphlet, price Is., on “The Law 
Relating to Smoke and Noxious Fumes,”’ written by the late 
Mr. Randolph A. Glen, who was Recorder of Penzance and 
Standing Counsel to tke Society. In this little book the whole 
of the domestic and industrial field is covered. The operation. 
of the law is clearly defined in relation to smoke emitted from 
dwellings, business premises, railways, steamships, and road 
vehicles. In the latter case, exhaust from internal combustion 
engines is dealt with, as well as smoke from steam wagons. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The Continent and Japanese Steel Orders. 


That it is not always possible for even so powerful 
an organisation as the European Steel Cartel to dominate 
markets has been shown by the failure of its attempt to 
dictate to Japanese buyers. It was believed that as a 
consequence of the damage caused by the typhoon in 
Japan that country would require to purchase something 
like 200,000 tons of steel. It is well understood that the 
Japanese are keen buyers, and in order to obtain the best 
possible prices the Continental steel makers decided that 
the prospective business should be divided in such a way 
that the contracts for plates should be taken by the 
Belgians, whilst the French works should receive those for 
steel bars and angles. But it was also decided that in 
order to present a united front, all this business should be 
negotiated by two Continental merchant firms. 
Naturally, there were furious protests from the other 
merchants, including the British, who normally handle 
a considerable proportion of the Far Eastern orders which 
reach the Continental works. The Japanese buyers also 
objected to the arrangement, but the Cartel was adamant. 
Finally, the Japanese refused to submit to this dictation, 
and placed important orders with the United States, 
in this country, and with Polish works which were also 
outside the Cartel. Orders were also taken by British 
merchants, and the Continent was to a great extent 
ignored. An end to the squabble came last week when, 
without any comment, it was announced that the arrange- 
ment by which two Continental merchant firms were 
to handle Japanese business had been terminated, and 
that it would be conducted in accordance with the usual 
practice of the Cartel. According to report, the steel 
makers were influenced in their decision by the attitude 
of the German export merchants who intimated that they 
would take Japanese orders without reference to the Cartel 
rather than see the business pass them, and that in this 
they had the support of their Government. It is esti- 
mated, however, that this attempt to control the market 
has cost the Cartel a large tonnage of orders. In other 
directions the work of ‘ organising ’’ the export markets 
is being pursued by the Cartel, and it is reported that a 
meeting is to be held in the middle of November to fix 
quotas for the Syrian, Chilean, Bulgarian, and Palestine 
markets. 


The Pig Iron Market. 


The demand for pig iron has fluctuated to some 
extent since the middle of October, and last week a fair 
amount of activity developed in the market after a period 
of rather quiet buying. On the North-East Coast the 
situation has not materially changed, although there has 
been some buying by local consumers. So far as the 
Scotch trade is concerned the demand is maintained, and 
there has been no diminution in the deliveries to Glasgow 
and Falkirk against running contracts. Negotiations 
for substantial inquiries are understood to be taking 
place both with local and Scottish consumers ; but apart 
from this new business the position of the producers is 
satisfactory. Recently there has been some talk that it 
might be necessary to increase the production of iron on 
the North-East Coast, but the general impression is 
that there is no likelihood of this step being taken until 
the New Year. Only occasional export transactions are 
reported, and the makers do not press for these orders 
owing to the low prices which have to be accepted in 
competition with Continental pig iron producers. In the 
Midlands the demand seems little, if anything, below the 
production. The makers have heavy contracts on their 
books and deliveries against these are being made at a 
satisfactory rate. The decreased activity in the light 
castings trade in this district, although noticeable, has 
not been sufficient yet to have much effect upon the 
demand for pig iron; but the position is being closely 
watched, since a serious falling off in this branch of the 
consuming trades would make a considerable difference 
to the pig iron position. As most of the demand for 
light castings comes from the building trades, and as there 
is no sign of a slowing up in this industry, it is generally 
considered that the position at the foundries will soon 
improve. During last week Midland irons were sold on 
an important scale, but it is not thought that current 
buying will expand much as many consumers have 
covered their requirements until the end of the year. The 
Lancashire pig iron market has taken on a better com- 
plexion, and there has been a fair amount of covering 
up till the end of next March. A satisfactory feature 
of the situation is that the machinery makers are taking 
Jarger quantities, whilst the requirements of most other 
branches of the engineering trades have been well main- 
tained. Business in hematite generally speaking is on 
a satisfactory scale, and heavy deliveries continue to be 
made against current contracts. There has been rather 
less export business in this material lately owing to 
the severe competition experienced from Continental 
producers. 


The North-East Coast and Yorkshire. 


The position of the steel works on this coast 
has been improved of late by the receipt of orders for 
railway materials and by a good deal of miscellaneous 
buying. Export business also has been upon a more 
satisfactory scale than for some time. The placing of 
shipbuilding orders on the Tyne, although for vessels 
of only moderate tonnage, gives promise that the steel 
works may receive orders of a kind that have been badly 
needed. Inquiries for other ships have also helped to 
promote a more optimistic feeling in this district. Recent 
orders from overseas markets have included a good ton- 
nage of ship plates for the Argentine and Esthonia. The 


constructional engineers have been able to maintain a 





good rate of operations for some months past and are 
still providing an outlet for substantial quantities of 
structural steel. The works producing semi-finished steel 
materials are rather more busy than was the case a couple 
of months ago; but, at the same time, they are in a 
position to give prompt delivery. The demand in this 
department seems to be increasing, probably as a result 
of the smaller quantities of Continental semis which are 
reaching this country. The Yorkshire steel industry is 
in a fairly satisfactory position taking it all round. 
Here and there business appears to have declined, but 
these movements have been balanced by gains in other 
departments. The demand for special steels in particular 
shows no symptoms of decreasing, and now that the motor 
industry is beginning to make its seasonal purchases it 
is probable that business in these descriptions will expand. 
A good business has also been transacted in stainless 
steels, and the production of this material is understood 
to be steadily increasing. A decline in business is reported 
by some of the makers of ordinary commercial steels, 
and the re-rolling department is probably not so busy 
as it was a few weeks ago. This branch of the industry, 
however, has experienced rather fluctuating conditions 
since the half-year. Recently the demand has revived, 
although operations at the works are still rather irregular. 
Business in strip has been more active during the past 
week, and some importers of Continental material are 
out of the market as the quota allotted them by the 
Cartel has been disposed of. Although conditions in the 
engineering industry are improving, the depression through 
which the trade has passed has led in several instances to 
the contraction of credit, and this has occasioned steps 
being taken in some cases for the protection of special 
interests. One of the latest instances is that of Hathorn, 
Davey and Co., Ltd., of Leeds. Nearly half the products 
of this company were exported to the Dominions and the 
Colonies and the firm suffered severely from the slump. 
In addition, the failure of a debtor for a large amount 
added to their difficulties. Owing to this position their 
bankers, who were their largest creditors, have appointed as 
Receiver Mr. K. 8. Morrison, of Peat, Marwick, Mitchell 
and Co., who will carry on the business. It is understood 
that conditions are more encouraging than they have been 
for some years. 


The Midlands and South Wales. 


In the Midlands steady conditions rule in the 
iron and steel trades. There has been some talk of a 
slackening in business, but this has not gone beyond the 
stage that can be readily accounted for by the fact that 
many of the large consumers have covered their require- 
ments for some distance ahead. A feature of the market 
is that deliveries against these contracts have been made 
regularly and specifications are reaching the producing 
works at a satisfactory rate. There has certainly been a 
fall in the volume of new business, but the market seems 
confident that this is a phase which will not last long. "The 
motor car industry appears now to have definitely entered 
upon its seasonal buying, and this has resulted in an 
improvement in the demand for small steel bars, strip, and 
alloy and special steels. The re-rolling works, however, 
are not uniformly busy and some of the mills find it diffi- 
cult to maintain a good rate of operations. The dis- 
inclination of consumers to buy Continental steel owing to 
apprehensions of an increase in the duty has not so far 
diverted any considerable volume of business to the 
British works. The Continent contjnues to quote £7 1s. for 
merchant bars delivered and including duty, and £7 10s. 
to £8 10s. for strip, against which the British price for small 
bars is £8 12s. and for strip £9 7s. Firms outside the 
Association quote bars down to £7 12s. 6d. to £7 15s. 
Naturally, in these circumstances a considerable propor- 
tion of the business passes to the latter. Most of the plate 
works could do with more orders, particularly for the 
thicker gauges. The sheet industry is finding new business 
rather difficult to obtain, although a considerable tonnage 
of this material is going into consumption in the home 
market. There is a moderately active request for colliery 
steel and many of the collieries are now buying their 
requirements for the next few months. No alterations in 
price have been made. Light rails are quoted at £7 10s., 
with light arches at £7 15s. including accessories ; heavy 
arches being quoted at £8 15s. Business in bright-drawn 
steel bars lags in spite of the improved demand from the 
motor trade. The quotation is unaltered at £13 10s., but 
non-associated works quote 10s. to 12s. 6d. less. In the 
South Wales market the tin-plate mills are working at 
about 70 per cent. of capacity, and a fair volume of busi- 
ness is reaching them on overseas account. As a result the 
works producing steel sheet and tin-plate bars are fully 
employed. The heavy steel works in this district have 
sufficient orders on their books to keep them busy until 
the early part of next year. 


Current Business. 


Ashmore, Benson, Pease and Co., Ltd., of 
Stockton-on-Tees, have secured a contract for plant from 
the Staveley Coal and Iron Company, Ltd., to supplement, 
the material handling plant which they built last year. 
The Staveley Company will screen all the fine ores from 
the crushed material and agglomerate these in a con- 
tinuous type of sintering plant. The contract is for 
screening units with conveyors and bunkerage for sorting 
and grading the material. The sintering plant will be one 
of the largest in the country, and will deliver 700 tons of 
sintered or agglomerated ore per day, the whole installation 
being complete with passenger elevator, hoists, &c. Swan, 
Hunter and Wigham Richardson have secured an order 
for two cargo vessels of 2000 tons each for Polish owners. 
An order for a cargo steamer of 8000 tons d.w. has been 
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Unless otherwise specified home trade quotations are delivered f.o.t. 





placed with William Hamilton and Co., of Port-Glasgow, ° 


Export quotations are 
be found on the next page. 


by the United Africa Company, Ltd., London, and a 
contract for two steamers for the Indo-China trade is also 
expected to be given shortly to Clyde builders. John 
Thompson (Water Tube Boilers), Ltd., of Wolverhampton, 
have secured the Glasgow Corporation’s contract for two 
additional boilers for the Pinkston Power Station, at a 
cost of £51,376. Sir W. G. Armstrong, Whitworth and Co. 
(Engineers), Ltd., of Newcastle-upon-Tyne, have taken 
an order for a 15-ton shunting locomotive for the Penang 
Harbour Board. The London Passenger Transport Board 
has ordered 300 omnibuses. The Furness Shipbuilding 
Company, of Haverton Hill-on-Tees, has been awarded the 
contract for 3000 tons of steel work required for the con- 
struction of the new Chelsea Bridge. A Diesel-electric 
paddle ship for the Firth of Clyde service has been ordered 
by the London and North-Eastern Railway Company 
from A. and J. Inglis, Ltd., of Glasgow. The Department 
of Overseas Trade announces that the following contracts 
are open for tender :—South African Railways and 
Harbours Administration: motor-driven plate splitting 
and punching machine with bar angle and tee bevel 
cropper, motor-driven plate bending rolls capable of 
bending plates 8ft. wide by }in. thick (Johannesburg, 
November 23rd); South Africa, Municipality of George : 
electrical equipment for change over from D.C. to A.C. 
(George, November 29th); Australia, Municipality of 
Sydney: supply and erection at Bunnerong Power 
Station of a complete automatic boiler control equipment 
for a battery of three boilers (Sydney, January 7th) ; 
Indian Stores Dept.: fifteen vertical boilers designed for a 
working pressure of 125]lb. per square inch (India, 
November 8th). 


Copper and Tin. 


The stronger tone noticed in the electrolytic 
copper market last week has been maintained. The 
market, however, is by no means in a confident frame of 
mind, and it is pointed out that consumers so far have 
not played an important part in the small buying move- 
ment which has developed. In fact, it has been largely 
confined to speculators and dealers, who are apparently 
under the impression that the corner has been turned 
in this market and that, as frequently happens, consumers 
will only come in when higher prices have been definitely 
established. The improvement rests principally upon the 
belief that the producers have made up their minds to 
put into operation a scheme for a world-wide restriction 
of output over a considerable period. It is known that 
negotiations between producing interests have been 
going on, and it is understood that the meeting originally 
fixed for October and postponed will now be held in 
November. The Phelps Dodge group has announced 
a cut of 20 per cent. in output, and other producers are 
expected to follow this lead. The American domestic 
price is held at 9c., but the export quotation has advanced 
to 7-12$c., or £31 15s. c.i.f. Conditions in the London 
standard copper market have been firmer than for months 
past, and it is through the rise in values in this department 
that the electrolytic producers have been able to increase 
their quotations. At the moment, however, there 
some expectation that a temporary reaction may take 
place, possibly as a result of profit taking. ... Uninterest- 
ing conditions rule in the tin market. The position has 
become easier so far as prompt metal is concerned, and 
this is shown by a decrease in the backwardation. Occa- 
sionally during the week prices have shown a tendency 
to fluctuate, and some support has been forthcoming 
from the group usually associated with the Pool. The 
demand from consumers is on a moderate scale, but lately 
there have been signs that buying may develop from 
America. Business with the Continent, however, has 
continued on the quiet lines which have ruled for so 
long. The Welsh tin-plate makers are reported to be 
taking good quantities of tin, and as this industry appears 
to be in a good position, the demand from this source may 
continue. 
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Lead and Spelter. 


The improvement which was apparent in the 
lead market last week has continued, and prices have 
risen on a fairly active demand in this country and on the 
Continent. Business has been principally from the lead 
pipe and sheet makers, and it is interesting to notice 
that this branch of the industry has formed a Lead Pipe 
and Sheet Development Council which will represent 
92 per cent. of the English producers. The object of 
this body is to provide technical and other information 
to architects, contractors, shipbuilders, and others 
interested in their products. The recent expansion in 
the requirements of the lead cable makers has been rather 
more than maintained, so that altogether the industrial 
call for this metal has taken a pronounced turn for the 
better. It is reported that the statistical position is 
improving, notwithstanding the fact that the world’s 
production in September showed an increase to 125,700 
tons, compared with 112,300 short tons in August... . 
The spelter market has developed a rather irregular 
tone, and prices have shown a tendency to fluctuate. 
At the moment, the market is nervous regarding the 
situation which may develop in Europe as a result of 
the increased German production. This has obviously 
disturbed the Cartel arrangements, and although negotia- 
tions are proceeding, the outcome at the moment seems 
doubtful. At the same time, it is believed that great 
efforts will be made by the spelter producers to reach 
an agreement with the Germans. In the London market 
the usual end-of-the-month tightness is making itself 
felt. The demand from consumers has been improving 
lately, but there has been no relief from the scarcity 
of Empire brands. Premiums of 27s. 6d. to 30s. are 
required for spot metal, whilst for forward about lds. 
is asked. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Steeimakers : plates and sections, 15s. 


Current Prices for Metals and Fuels. 
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PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— oa. a, 
Hematite Mixed Nos. a ee 
No. 1 or ST 
Cleveland— (D) ld Teesside Area) 
No. 1 - ee: -@ 5: 
No. 3 G.M. B. lle uk oe 
No. 4 Forge : > Ss ¢.. 
Basic (Less 5/— oun) :.3 6 
MipLanps— 
Staffis— (Delivered to Black Country Station) 
North Staffs. Foundry.. 311 0.. .. 
> » Forge ie ie 
Basic (Less 5/— rebate) e282: 3 
Northampton— 
Foundry No. 3 37 6 
Forge 2 24 
Derbyshire— 
No. 3 Foundry 311 0 
Forge Bs BiB 
ScorLanpD— 
Hematite, f.o.t.furnaces 3 11 0 
No. 1 Foundry, ditto i: a 
No. 3 Foundry, ditto 310 0. 
Basic, d/d (Less 5/—rebate) 3 7 6 
N.W. Coast— 
3 12 6d/d Glasgow 
Hematite Mixed Nos. 4 0 6 ,, Sheffield 
\4 5 6 ,, Birmingham 
MANUFACTURED IRON. 
Lancs.— Home. 
£ s. d. 
Crown Bars 912 6.. 
Best Bars ee ee ee 
S. YorEs.— 
Crown Bars 9.23.6... 
Best Bars AO, 2.8. 
MrpLanps— 
Crown Bars .. 915 0 
Marked Bars (Staffs. ) a DMs ae 
Nut and Bolt Bars 7 5&5 Oto7 15 0 
ScoTLaNnD—— 
Crown Bars So. 6... 
Best. . mw 3 6 x. 
N.E. Coast— 
Commor Bars OBS 
Best Bars 5k o's @.. 
Double Best Bars . . 1012 6... 
STEEL. 
LONDON AND THE SoutR— Home. 
£ s. d. 
Angles 810 0.. 
Tees wae": 
Joists Sar Ol 
Channels... .. .. 616. 0 .. 
Rounds, 3in. and up 910 0. 
- under 3in. 814 6. 
Flats, 5in. and under 8 14 6 
Plates, fin. (basis) soy. 
fein. .. 9 5 0 
din. 910 0 
» in. 915 0. 
tin. oho. 
Nortg-East Coast £.¢. a. 
Angles CuF) B+ 
Tees o 26 
Joists 815 0 
Channels. . aes 812 6 
Rounds, 3in. and up S 7.8 
= under 3in. 8 i2 0 
Plates, jin. .. 815 0 
She SMe. os oe e"s 
> om. 9 5 0 
fein. .. 910 0. 
iy, eee a 
Boiler Plates, jin. 85 0..715 Ofte 
MIDLANDS, AND LEEDS aND DistRIcT— 
£ s. d. 
Angles ek DP: eee 
a Tees Oks Bi 
Joists 815 0 
Channels. 812 6. 
Rounds, Bin. and up 0. 3°-6 
> under 3in. 613-0. 
Flats, 5in. and under > a oe 
Plates, fin. (basis) ae oe 
a ee P. Biee:, 
5) ee Oo Few. 
frin 912 6 
» gin. 9 6 0 ; 
Boiler Plates, fin. . . 8 5 0 7 15 Oto 


te or 


v0 


STEEL (continued) 


Home. Export. 
Guascow anv District- . £. 8. 
Angles EE OT Pe a 
Tees. . % ZicBin 8: 26 
Joists C146 .02 2 sSa<§ 
Channels... .. 3.32 6 712 6 
Rounds, 3in. waa up “ee: oF +¢ 
” under 3in. Sia 0... 710 0 
Flats, 5in. and under cu © .. $17 6 
Plates, }in. (basis) Om Bs: 715 0 
a Ae led A a ales 8 0 0 
. fin. .. $-s.0".. 8 5 0 
eg eet 910 0. 810 0 
” tin. .. i 2a Se 8 5 0 
Boiler Plates . . 8 56 0..715 O0to8 2 6 
| SourH Watzs AREA £ 8s. d. Za. & 
Angles ie a a ae 
Tees.. 9.34%, s 1.6 
Joists 815 0. ‘fw ae 
Channels. ‘ 812 6. 712 6 
Rounds, gin. mip GF 8 SFG 
* under 3in. 6220s: 710 0 
Flats, 5in. and under 42°06 .. 817 6 
Plates, jin. (basis) 8 17 6 715 0 
x fein. .. 9 wD Ory 8s 0 0 
fin. .. oe 8 5 0 
fein. .. 912 6 810 0 
tin. 910 0O 8 5 0 
IRELAND BELFAST. Rest or IRELAND. 
£s. da. £ os. d. 
Angles. S32 6. 815 0 
Tees... ie) 2 oe 915 0 
Joists .. 55 oe, SAGs 9 2 6 
Channels... .. : 817 6. 900 
Rounds, 3in.andup .. 912 6. 915 0 
under 3in. ie oe Mee 9 4 6 
Plates, jin. (basis) i, QPEL » Ke ? 24 
fein. .. 0 Bas. 9 7 6 
din. .. GO Oe 912 6 
fin. .. SEG eS». 917 6 
ee Pe ae ee ,15 0 
OTHER STEEL MATERIALS. 
Home. Export 
Sheets. Se, td, £s. d. 
10-G. to 13-G., f.o.r. . ‘ooo. ; 815 0 
14-G. to 20-G., d/d - e8.. <. 9 00 
21-G. to 24-G., d/d oe ee 9 & 0 
25-G. to 27-G., d/d a ao 917 


| 





| 
| 
| 


| 








The above home trade prices are for - ton siden and over ; 
2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ s. d. 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots 13 7 6 
Under 2 tons 15 0 0 
Export : £16 12s. 6d., c.i.f. duty paid India. 


* £11 5s. Od., f.o.b. other markets. 
~ Scandinavian Markets free. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 18/2. 
Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


Billets. & s. d. 
Basic, Soft (0°25-41% C.) . 6 0 0 
»» Mediam (0-42% to 0- 60% Cc.) 617 6 
Hard (0-61% to 0:85% C.) a ie 
» (0-86%to0-99% C.) Sh ie 
“" » (1% C. and up) ae ee 
Soft (up to 0-25%C.), 500tonsandup 5 10 0 
100 tons -- 515 0 
Rails, Heavy, 500-ton lots, f.o.t. . 810 0 
» Light, f.o.t... 5 th ts dao 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten ~ per lb. 
Per Ton. Per Unit. 
Ferro Chrome,4p.c.to6p.c.carbou £23 0 0 7/- 
” 6 p.c. to 8 p.c. £21 12 6 7/- 
% 8p.c.to ld pec. .. £21 12 6 7/- 
f Specially Refined .. 
Max. 2 p.c. carbon £35 0 0 11/- 
1 p.c. carbon £38 15 0 12/- 
9-70 p.c.carbon £42 0 0 12/6 
», carbon free 10d. per Ib. 
Metallic Chromium. 2/5 per Ib. 


£10 5 0 home 
£13 0 Oscale 5/- p.u. 


Ferro Manganese 
» Silicon, 45 p.c. to 50 p.c. 


ra » Ip... £18 7. 6 scale 6/-p.u. 
» Vanadium 12/8 per lb. 
» Molybdenum 5/6 per Ib. 
Titanium (carbon tee) ) 9d. per Ib. 
Nickel (per ton) £200 to £205 
Ferro Cobalt 5/3d. per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, October 31st. 


CorreR— 
Ns 5 8G) sent < £27 18 to £28 0 w 
Three months .. £28 5 Oto £28 6 3 
Electrolytio £30 10 Oto £31 10 06 
Best Selected Ingots, d id Bir. 
mingham .. . ; £31 15 0 
Sheets, Hot Rolled . £58 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 9}d. 94d. 
»  Brazed (basis) 94d. 94d. 
Brass— 
Ingots, 70/30,d/d Birmingham £27 0 Oto £29 0 0 
Home. Export. 
Tubes, Solid Drawn, — alloy 8}d. 8id. 
»  Brazed 10}d. 10}d. 
Tr— 
Cash .. 229 7 6to £229 10 0 
Three months .. £228 10 Oto £228 12 6 
Leap: Cash and forward £10 13 9 
SreLTer: Cash and forward £12 13 9 
Aluminium Ingots (British) . . £100 
SCOTLAND. 
LANARKSHIRE Export. 
(f.0.b. Grangemouth)-—Navigation Unscreened 13/— to 13/6 
»  Glasgow—Eil 15/6 
a Splint 16/6 
AYRSHIRE— 
(f.0.b. Ports)—Steam 13/- 
FiresHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Prime Steam 13/3 to 13/6 
12/6 to 13/- 


Unscreened Navigation 


LorTHIANsS-— 
(f.c.0. Leith}—Hartley Prim 
Secondary Steam .. es 


12/6 to 12/9 
11/9 to 12/- 


ENGLAND. 


YORKSHIRE, MANCHESTER— 


B.S.Y. Hard Steams 18/6 to 21/6 


Furnace Coke 4 ae . .. 18/-to 17/6 
NoRTHUMBERLAND, NEWCASTLE 
Blyth Best 14/6 
» Second... ; 13/- 
» Best Small .. 10/6 to 11/- 
Unsereened 12/6 to 13/6 
DuRHAM— 
Best Gas.. .. 14/8 
Foundry Coke 18/6 to 22/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 24/— to 26/- 
South Yorkshire Best . . . 21/— to 23/- 
South Yorkshire Seconds 17/6 to 19 
Rough Slacks 8/-to 9/- 
Nutty Slacks 7/-to 8/6 


CaRDIFF— SOUTH WALES. 


Steam Coals : 


Best Admiralty Large .. 19/6 
Seconds... .. 19/- to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Best Bunker Smalls 13/6 to 14/- 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts 22/- to 26/- 
Foundry Coke 24/— to 37/6 
Furnace Coke 19/— to 21/6 
Patent Fuel 21/- 
SwaNnsEA— 
Anthracite Coals : 
Best Large ; ae 37/6 to 47/6 
Machine-made Cobbles 41/- to 51/ 
Nuts 40/- to 50/- 
Beans 25/- to 30/- 
Peas 19/— to 22:6 
Rubbly Culm . 11/- to 11/6 
Steam Coals : 
Large 17/- to 21/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 ecient 34d. 
Diesel Oil ee Ger 4d. 


Manchester prices 4d. per gallon extra. 
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to provide means for obviating the effect of wear between the 
contacts, so as to ensure that the oscillations generated remain 
uniform. The electro-magnet is constituted by a U-shaped 
frame A of magnetic material having a winding B wound on an 
arm. The extremity-of this arm constitutes the pole surface 
near to which the armature C is located. The element of con- 
siderable inertia takes the form of an L-shaped lever D pivoted 
at the point of junction of its two arms, about a pivot_F, having 


French Engineering Notes. British Patent Specifications. 


(From our own Correspondent in Paris.) 


Industrial Chemistry. 


THE International Congress of Industrial 
(‘hemistry was held in Paris last week in the Maison de la 
Chimie, which was to have been officially inaugurated 
on that occasion, but owing to the suppression of all 
ceremonies following upon the assassinations at Marseilles 
the inauguration has heen postponed and the Congress 
was curtailed of the usual social functions. The Maison 
de la Chimie is intended to serve as a centre of documenta- 
tion and as a means of closely associating research in 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








N° 416,438 


CONDENSERS AND FEED-WATER HEATERS. 


industrial chemistry in France with that in other countries. | 416,227, December 14th, 1933.—Urmisine THE Waste Heat 
Its creation dates from the centenary in 1927 of the birth OF CONDENSATES, G. Farbenindustrie Aktiengessell- 


schaft, Griineburgplatz, Frankfurt-on-the-Main, Germany. 
The object of this invention is to take advantage of the 
temperature corresponding to the pressure of the return con- 
densate in closed heating systems, in a heat exchanger. The 


of Marcelin Berthelot, when an international subscription 
was started for the building of a home of chemistry which 
would be international in character. The State made a 
gift of an eighteenth century mansion known as the Hotel 
d’Auvergne in the rue Saint-Dominique, behind the 
Chamber of Deputies. That building has been enlarged 
by the addition of two wings, one for congresses and the 
other for the documentation services, while the main 
body of the building is used for receptions and for the 
convenience of French and foreign chemists and engineers. 
The eighteenth century mansion has been transformed 
into a remarkable example of modern structural art, with 
lighting by partly glazed roof and front, and effective 
methods of diffused artificial light. All the fittings are 


N° 416,227 





its axis at right angles to the plane of the U-shaped frame A. 
This L-shaped lever D has a relatively longarm¥F. The armature 
C is carried on one side, and the movable contact G on the other 
at the end of a leaf spring H mounted on and in line with the 
short arm J, and the extremity of the long arm is biased by 





of metal alloys. The inaugural meeting of the Congress, 
which lasted four days, was presided over by Monsieur 
Hauzer, President of the Société de Chimie Industrielle, 
and the proceedings were introduced by conferences of 
a more or less general character emphasising the import - 
ance of chemical research to industrial progress. Mr. E. 
H. Hooker, President of the Marcelin Berthelot Committee 
in the United States, said that American opinion could 
not admit that there was any proof of new machines 
and discoveries destroying more possibilities of work 
than they created. 
attached to the Paris Chamber of Commerce, analysed 
the causes of the world’s commercial paralysis, with a 
fall in trade during the four years ending in 1933 of 66 per 
cent. in value, and from 36 to 40 per cent. in volume, 
and concluded by condemning State control, managed 
economy, and economic dictatorship, and leaving a 
solution of the problem to producers themselves by means 
of a methodical system of production and distribution. 
More than 180 papers were read covering the application 
of chemistry to all branches of industry. In the solid 
fuel section Monsieur Charles Berthelot described the 
treatment of small coal and slack of poor quality in the 
North of France for the production of artificial anthracite, 
which it was hoped would reduce the imports of household 
coal amounting to about 3,000,000 tons a year, and 
Monsieur A. Charles Roux dealt with his experiments 
in the low-temperature distillation of oleaginous products 
in the African colonies from which he obtained 200 to 
500 litres of oil, and 175 kilos. to 225 kilos. of vegetable 
carbon per ton of products treated. He affirmed that the 
African colonies were capable of producing all the oil 
fuel they required. No one doubts the claim put forward 
by Monsieur Roux, but, so far, it has not been found 
possible to produce vegetable oils at a price competitive 
with that of the more suitable imported mineral oils. 


Foreign .Trade. 


An interesting fact revealed by the foreign trade 
returns during the first nine months of the year is that 
the reduced imports cannot be attributed entirely to the 
operation of the import quota system. Compared with 
the similar period of 1933 the imports were down by 18 per 
cent. and the exports by 3 per cent. ; but while produce 
and ‘material necessary for industry were mainly 
responsible for the contraction of imports, the increased 
consignments of such material abroad checked the decline 
of exports, while the sales of manufactured goods fell 
by as much as 812 million francs. The contraction of 
imports has been an essential feature of national policy, 
but it is accompanied by a decline in the country’s pur- 
chasing power, which is more largely the cause of reduced 
importations than the quotas themselves. In many 
cases importers have not been able to take advantage 
of their full allocations, much of which is, therefore, 


Monsieur Paul Maquenne, Professor | 








available for distribution elsewhere, and the Government | 


proposes to reserve these unused quotas for negotiating 
with the gold countries in accordance with the convention 
recently signed in Brussels. The fact remains that the 
quota system loses its protective value when there is not 
enough trade to protect, and its present ineffectiveness, 
in many cases, is one reason why opinion in this country 
is veering round to the conviction that quotas must be 
substituted by revised tariffs. 


The Paris Exhibition. 


The international exhibition to be held in Paris 
in 1937 will be known as the Exposition Internationale 
des Arts et de Techniques dans la Vie Moderne, and will 
cover everything in arts, trade, manufactures, and engi- 
neering that concerns the artistic life and amenities of a 
people. The organising committee seems to have retained 
the original idea of giving full scope to the development 
of artisan production which has gathered impetus of 
late years on the Continent. The object of the Exhibition 
is declared to be to “‘ stimulate economic activities and 
contribute to the development of exchanges of all kinds 
amongst peoples.” Work upon the permanent palaces 
will probably be started in the spring, but it is not expected 
that the laying out of the Exhibition will begin before 
the second half of next year. Meanwhile preparations 
are being made to widen the Iena Bridge between the 
Eiffel Tower and the Trocadéro from 13-7 m. to 35m. 
at a cost of 12 million francs, half of which will come 
out of the Exhibition funds, and the remainder will be 
contributed equally by the State and the Paris munici- 
pality. It may be observed that preparations for an 
exhibition that aims at developing international trade 
must necessarily pave the way with trade facilities upon 
which the success of the Exhibition will depend. 
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apparatus is shown in plan. 
the chamber A by the branch B. It flows to the heat exchanger 
C© by the branch D, and returns by the branch E. The outlet 
at F is controlled by the ball valve G, so that the pressure 
in the apparatus is maintained regardless of the rate of flow 
of the condensate, and the pressure and temperature are kept 
as high as possible.—-September 13th, 1934. 


DYNAMOS AND MOTORS. 


416,488. March 9th, 1933.—DyNAMo-ELECTRIC MAaCHINEs, 
Nicolo Pensabene, of 126, Bridge-lane, Golders Green, 
London, N.W. 

This invention is claimed to simplify the construction and 
increase the output, efficiency, and reliability of A.C. generators 
and motors requiring D.C. excitation. In a heteropolar alternat- 
ing-current dynamo electric machine having stationary arm- 
ture and field elements and rotating pole pieces, the stationary 
field cores carrying the exciting coils are disposed coaxially with 
and at opposite ends of the shaft, and the pole pieces carried by 
the shaft comprise two discs having oppositely directed inter- 
leaved pole extensions parallel with the shaft, each disc rotating 
in proximity to one of the field cores. When the machine works 
vertically, the inventor states, the weight of the rotating parts, 
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which is relatively small, can be balanced by adjustments in the 
lateral air gap. In the case of synchronous motors the excita- 
tion can be supplied by means of rectifiers. Like an ordinary 
alternator, the stationary member consists of a winding, a 
laminated core, a — case made of magnetic material, 
and two brackets carrying the two pole cores A, on which the 
exciting windings B are mounted. The rotor consists of four 
pole shoes, two north poles C supported by the disc D and two 
south poles E supported by the disc F fixed to and rotating with 
the shaft which 1s preferably made of non-magnetic material 
in order to reduce the leakage magnetic flux between the two 
poles. The dotted lines represent the magnetic path. If desired, 
only one field coil can be used instead of two.—September 10th, 
1934. 


ELECTRICAL APPLIANCES. 


416,438. April 10th, 1933.—ELectrRo-MAaGNETIC INTERRUPTERS 
FOR SPARKING Colts, Allen West and Co., Ltd., of Lewes- 
road, Brighton, and Victor Breeze, of the same address. 

Sparking coils of the type to which this invention relates are 
frequently used for producing high-frequency current, particu- 
larly for energising neon tubes, &c. To this end, the two con- 
tacts are connected through the medium of respective condensers 
to the extremities of the primary winding of a high-frequency 
transformer, with its secondary connected in circuit with the 
neon tube or other apparatus, The object of the invention is 


The condensate is admitted to 








means of a spring K in such a direction that the armature C 
is biased away from the pole surface and the movable contact G 


towards the fixed contact L.—September 14th, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


April 18th, 1933.—Bar STRAIGHTENING MACHINEs, 


416,125. 
Duis- 


Demag Aktiengesellschaft, Werthauserstrasse 64, 
burg, Germany. 

In this straightening machine each of the driving rollers A 

is provided with a separate motor B, with which it is connected 


N°416,125 
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by spur gearing. In this way a multiplicity of bearings which 

require lubrication is avoided. The lower, idle, rolls C are 

mounted in a slide D, so that their distance from the driving 

rolls may be adjusted. The machine is consequently adaptable 

to strengthening various sections of bars.—September 13th, 
934. 


LIGHTING AND HEATING. 


416,174. August 8th, 1933.—Frreproor Evectric Heater, 
Josef Marxreiter, of No. 30, Grossgérschenstrasse, Berlin, 
Germany. 

Electric heaters with a heating surface of non-metallic material, 
the inventor states, are open to the objection that the metal 
inserts often cause fusing and are consequently a danger to the 
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user. In accordance with this invention, a resistance wire A 
is arranged between two layers B of asbestos. Plates C of insu- 
lating material are arranged one above and the other below this 
arrangement. In order to enable the best possible heat radia- 
tion, the upper insulating plate C and the layers of asbestos B 
have apertures D.—September 13th, 1934. 
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MISCELLANEOUS. 


415,839. March 28th, 1933.--ProrecTIVE ARRANGEMENTS 
ror Execrric Power Frep Systems, Pirelli-General 
Cable Works, Ltd., of 343-5, Euston-road, London, 
N.W.1, and Herbert Trowbridge Werren, of 45, Mares- 
field-gardens, Hampstead, London, N.W.3. 

Hitherto it has been a usual practice in electric power cable 
transmission systems to utilise separate conductors for tele- 
phonic communication and the interconnection of near and 
distant end protective apparatus. According to the invention, 
a pilot protective pair, transmitting a low-frequency alternating 
current or voltage, is also simultaneously employed as a com- 
munication channel for telephone and/or signal transmissions 
employing alternating current of suitable frequencies. AB 
represent @ pilot pair, the arrows at each end pointing to the 
direction of the protective apparatus (not shown in the drawing). 
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At each point where the telephone and/or signal apparatus is 
located, each pair of leading-in conductors C D for such appa- 
ratus is connected to the pilot pair by the interposition of a 
telephone transformer E F and a high-pass filter GH. The 
winding of the telephone transformer connected across the 
pilot conductors A B may be divided into two parts J K and 
LM respectively separated by condensers NO. Each high- 
pass filter is so constructed as to cut off undesirable low fre- 
quencies, such, for example, as 50-cycle A.C., carried by the 
pilot pair which would be liable to interfere with or detriment- 
ally affect the audio-frequency communication. The arrange- 
ment can be further modified by the use of filters at P Q, which 
serve as low-pass filters and allow only the 50-cycle com- 
ponents to pass into the pilot pair, so facilitating the action of 
the filters at G H since the harmonics of the power supply are 
filtered out.—September 6th, 1934. 


415,920. November 30th, 1933.—Batt Beartnas, The Hoff- 
mann Manufacturing Company, Ltd., New-street, Chelmsford, 
Essex. 

This packing for preventing grease from leaking out of the 
bearing and stopping dirt from getting in is described as being 
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of the labyrinth type. It is formed of two sheet stampings, 
which are sprung into the ball races. In the cavity between 
them there is a felt pad. The specification gives an elaborate 
description of the form of the plates.—September 6th, 1934. 











Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 

F — 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 

Inst. or AvToMOBILE ENGINEERS: CovENTRY.—Chace 
Hotel, Coventry. Dinner and dance. 7.30 p.m. 

Inst. OF British FOoUNDRYMEN: BIRMINGHAM, COVENTRY, 
AND West Miptanps Brancu.—Visit to works of Alfred 
Herbert, Ltd. King’s Head Hotel, Coventry. ‘‘ Some Possi- 
bilities in Foundry Sand Practice,” Mr. J.J. Sheehan. 7.30 p.m. 

Inst. oF MARINE ENGINEERS.—Grosvenor House, Park-lane, 
W.1. Annual conversazione. 7 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, West- 
minster,S.W.1. Presidential address by Mr. Charles Day. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: WESTERN Brancu.—At 
Merchant Venturers’ Technical College, Bristol. Thomas 
Hawksley Lecture, ‘‘ The Green Plant as Agricultural Engineer,” 
Professor Sir Frederick W. Keeble, F.R.S. No time stated. 

Inst. oF Propuction ENGINEERS: LonDON SgcTIon.—At 
Soc. of Motor Manufacturers and Traders, Pall Mall, S.W.1. 
“* Recent Developments in the Manufacture of Worm Gears,” 
Mr. H. Walker. 7.30 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
Informal meeting, “‘ The Mechanics of Survey Instruments,” 
Mr. G. W. Watts. 7.30 p.m. 

Norru-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Bolbec Hall, Newcastle-upon-Tyne. Andrew Laing Lecture, 
‘* Progress in Naval Architecture,” Sir Arthur W. Johns. 7 p.m. 

PuysicaL Soc.—Imperial College of Science and Technology, 
Ss. Kensington, S.W.7. Editing Committee meeting, 3.30 p.m.; 
Council meeting, 4 p.m.; meeting, 4.45 p.m. for 5 p.m. 

Rovyat Inst. or GREAT Britarn.—21, Albemarle-street, W.1. 
Discourse by Dr. F. W. Aston. 9 p.m. 

Soc. or CHremicaL Inpustry: Prastics Grovur.—Joint 
meeting with Glasgow Section, Royal Technical College, 
Glasgow. ‘“‘ Impregnation of Textile Materials,” Mr. William 
Bain. 7.30 p.m. 

STEPHENSON Locomotive Soc.: Scottish Brancy.—13, 


Saturpay, Nov. 3rp. 


Inst. oF British FouNDRYMEN: LANCASHIRE BRANCH.— 
Visit to the Lancashire Foundry Coke Company’s plant at 
Altham, near Accrington, 2.15 p.m. 

Royat Inst. or Great Brirain.—21,. Albemarle-street, W.1. 
Lecture by Mr. H. Clifford Smith. 3 p.m. 

Monpay, Nov. 5rs. 

ENGINEERS’ GERMAN CrrcLE.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘* Low-pressure Airless- 
injection Diesel Engines,” Dr. Ing. F. Sass. 5.15 for 6 p.m. 

Inst. oF Crvit ENGINEERS OF IRELAND.—In the Engineers’ 
Hall, 35, Dawson-street, Dublin. Meeting, 7.30 for 8 p.m. 

Inst. OF WELDING ENGINEERS: N. WESTERN Brancu.—At 
the Harris Inst., Preston. Oxy-acetylene film. 7.15 p.m. 

Roya Inst. or Great Brirain.—21, Albemarle-sireet, 





Piccadilly, W.1. General meeting. 5 p.m. 
Soc. or CHEmicaL INpDustryY : LonpoNn Section,—Chemical 
Soc., Burlington House, Piccadilly, W.1. ‘“ Spontaneous 


Oxidation in Coal and Some Other Materials,”’ Dr. J. 8. Haldane, 
F.R.S., and Dr. R. H. Makgill. 8 p.m. 

Soc. or ENGINEERS.—At Geological Soc., Burlington House, 
W.1. ‘Some Problems of To-day,” Mr. N.G. Watson. 6 p.m. 

WOLVERHAMPTON AND District ENGINEERING Soc.—Vic- 
toria Hall, Wolverhampton. *‘* Electric Furnaces in Industry,” 
Mr. A. G. Robinette. 7.30 p.m. 

TurEspay, Nov. 6TH. 

Inst. OF AUTOMOBILE ENGINEERS.—At Royal Soc. of Arts, 
John-street, Adelphi, W.C.2. 
Automobile Body Design,” Mr. W. O. Kennington. 7.45 p.m. 

Inst. OF AUTOMOBILE ENGINEERS : COVENTRY GRADUATES.— 
Broadgate Café, Coventry. Joint Debate with Birmingham 
Graduates. 7.30 p.m. ” 

Inst. oF Crvit ENGINEERS.—Great George-street, S.W.1. 
Presidential address, Sir R. A. 8S. Redmayne. 6 p.m. 

Inst. OF ELECTRICAL ENGINEERS: N. MIDLAND CENTRE.— 
Queen’s Hotel. ‘‘ The Application of a Gas-cooled Arc to 
Current Conversion, with special reference to the Mars Type 
Rectifier,’ Dr. W. G. Thompson, 7 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 39, 
Elmbank-crescent, Glasgow. ‘“‘Cinematograph Apparatus, 
with special reference to Sound Projection,’’ Mr. D. W. Hamilton. 
7.30 p.m. 

Inst. OF PRODUCTION ENGINEERS: 
Section.—Public Library, Northgate-street, Ipswich. 
Treatment,’’ Mr. H. H. Beeny. No time stated. 

Royat Inst. oF Great Brirarn.—2l, Albemarle-street, 
Piccadilly, W.1. ‘‘ Progress and Problems in Photography,” 
Mr. Olaf Bloch. 5.15 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. ‘* Turbine Forgings from the Users’ Point of View,’ 
Mr. H. M. Duncan. 7.30 p.m. 


EASTERN COUNTIES 
** Heat 


WEDNESDAY, Nov. 7TH. 

CHADWICK Pusic LectuRE.—Royal Soc. of Tropical Medicine 
and Hygiene, 26, Portland-place, W.1. ‘‘ Health and the 
Indoor Climate,”’ Dr. Margaret Fishenden. 8.15 p.m. 

Inst. OF BriTIsH FOUNDRYMEN: PREsTON SEcTION.—Tech- 
nical College, Corporation-street, Preston. ‘“‘A Day in the 
Foundry.” Mr. F. Harris. 7.30 p.m. 

Inst. OF ELECTRICAL ENGINEERS : 
Savoy-place, W.C.2. Chairman’s address, Mr. S. 
6 p.m. 

Inst. OF HEATING AND VENTILATING ENGINEERS.—London 


WIRELEss SECTION.— 
R. Mullard. 


School of Hygiene and Tropical Medicine, Keppel-street, 
Gower-street, W.C.1. ‘‘ Metallic Insulations,”” Mr. G. P. 
Crowden. 7 p.m. 


Inst. OF WELDING ENGINEERS: N. WESTERN BRANCH.— 
Municipal Technical College, Bury. ‘‘ Hand and Machine 
Cutting by Oxy-fuel Flame,” Mr. H. Townend. 7.15 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, Man- 
chester. Mr. L. W. Schuster will open discussion on “‘ Accept- 
ance Tests for Materials.” 7.15 p.m. 

Roya. Soc. or Arts.—John-street, Adelphi, W.C.2. ‘* Arts 
and Commerce Promoted,” Mr. John A. Milne. 8.30 p.m. 

Soc. or Grtass TECHNOLOGY.—Section visit to Research 
Laboratories of the General Electric Company, Ltd., Wembley. 
7.30 p.m. 

Tuurspay, Nov. 8TH. 

Inst. OF AUTOMOBILE ENGINEERS : 
Venturers’ Technical College, Bristol. 
Ignition,” Prof. G. Finch. 7 p.m. 

Inst. oF Crvit ENGINEERS: BIRMINGHAM AND DistTRICT 
Assoc.—James Watt Memorial Inst., Birmingham, 3. “ Bir- 
mingham’s Water Supply,” Mr. A. A. Barnes. 5.30 for 6 p.m. 

Inst. oF ELEcTRICAL ENGINEERS.—Savoy-place, W.C.2. 
“* Hydro-electric Developments in Great Britain, with special 
reference to the Works of the Grampian Electricity Supply 
Company,” Messrs. A. E. Valentine and E. M. Bergstrom. 
5.30 for 6 p.m. 

Inst. OF ENGINEERING 
British Works Management Assoc. 
rant, Broadway, 8.W.1l. ‘‘ Factory 
Gutteridge. 6 for 6.45 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS : MANCHEs- 
TER Assoc. MEMBERS AND GRapvuATES.—Engineers’ Club, 
Manchester. ‘‘ The Modern Domestic Open Fire Range,’’ Mr. 
J. B. Atherton. 7 p.m. 

Inst. OF MECHANICAL ENGINEERS : N. WESTERN GRADUATES 
—Engineers’ Club, Manchester. ‘‘ Sales Organisation,” Mr. P. 
L. Willott. 7.15 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE.—Hotel 
Metropole, Leeds. “‘ Some Factors in the Design of Surface 
Condensing Plant,” Messrs. H. L. Guy and E. V. Winstanley. 
7.30 p.m. 

Royat AERONAUTICAL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘Speed of Commercial Aircraft,” 
Monsieur Louis Breguet. 6.30 p.m. 


THurRsDAY, Nov. 8TH, TO SarurDay, Nov. 247TH. 


Macuineé Toor Exursition.—Olympia, W. Daily, 10.30 a.m. 
to 8.30 p.m.; Saturday, 10 a.m. to 10 p.m. 


Bristot.—Merchant 
“Controlled Coil 


InsPection.—Joint meeting with 
St. Ermin’s Hotel Restau- 
Planning,” Mr. Hal 





Fripay, Nov. 9ru. 
Cuapwick PusLic Lecrure.—Technical College, Hudders- 
field. ‘‘ Fifty Years of Public Health Progress,” Dr. Matthew 
B. Ray. 7.30 p.m. 
CHEMICAL ENGINEERING GrovuP.—Burlington House, W.1. 
** Modern Cast Iron for Chemical Engineering Plant,” Mr. J. G. 
Pearce. 6 p.m. 
Inst. OF HEATING AND VENTILATING ENGINEERS : LIVERPOOL 
Assoc. MEMBERS AND GRADUATES.—Grenville Café, Titheburn- 
street, Liverpool. ‘“‘ The Sterilisation by Steam in Operating 
Theatres,” Mr. J. J. Barton. 7.30 p.m. 
Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Joint meeting with the Inst. of Fuel. ‘‘ The Loeffler System of 
Steam Production: Its Place in the Sphere of Power Genera- 
tion,” Mr. 8. McEwen. 6 p.m. 
Inst. oF PropuctTion ENGINEERS : 
Merchant Venturers’ College, Bristol. 


WESTERN SECTION.— 
** Allocation of Over- 





Castle-street, Edinburgh,§1. Lecture. 7 p.m. 





heads,”’ Mr. T. G. Rose. 7.30 p.m. 


“The Utilitarian Asthetics of 


Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
Annual general meeting. 7.30 p.m. 

MANCHESTER Assoc. oF ENGINEERS.—Engineers’ Club, Man- 
chester. ‘‘ The Small Turbine Applied to Power Stations and 
Industrial Works,” Mr. A. Flindle. 7.15 p.m. 

Rattway Cius.—57, Fetter-lane, E.C,4. ‘‘ Slip Coach Ser- 
vices (1858 to Present Day),” Mr. G. W. T. Daniell. 7.30 p.m. 
Albemarle-street, 


Royat Inst. or Great Brirain.—2l, 4 
Piccadilly, W.1. Discourse by Dr. Franklin Kidd. 9 p.m. 
Saturpay, Nov. 10ruH. 
Inst. OF HEATING AND VENTILATING ENGINEERS: Man- 


CHESTER Assoc. MEMBERS AND GRADUATES.—Visit to the new 
Northern Hospital, Manchester. 

Inst. oF MARINE ENGINEERS: JUNIOR SECTION.—85/88, The 

Minories, E.C.3, Social and dance, 7.30 p.m. to 11.15 p.m 
Monpbay, Nov. 12TH. 

BraprorRD ENGINEERING Soc,-—-Technical College, Bradford. 
‘Charnock Night,” ‘‘ Centrifugal and Turbine Pumps,” Dr. 
H. W. Swift. 7.30 p.m. 

CHARTERED Surveyors’ Inst.—12, Great 
S.W.1. Presidential address, Mr. Alan Arnold. 

Inst. oF Furet.-At Geological Soc, of London, Burlington 
House, W.1. Presidential address, Sir Harry McGowan, 11.30 
a.m.; Melchett Lecture, Dr. Friedrich Bergius, 2.30 p.m. 

Inst. OF PRODUCTION ENGINEERS : MANCHESTER SECTION, 
College of Technology, Manchester. ‘‘ Modern Foundry 
Methods,” Mr. E. Longton. 7.30 p.m. 

Inst. OF WetpInc EnoGrneers: N. Western BRANCH. 
Technical Institute, Warrington. Oxy-acetylene film. 7.15 p.m. 

STEPHENSON Locomotive Soc.—King’s Cross Station, N.1. 
* The Locomotives of the Canadian National Railways,” Mr. 
D. W. Allen. 6.30 p.m. 


George-street, 
6.30 p.m. 


Tuespay, Nov. 1L3rn. 
Hutt Assoc, or ENGINEERS.—Municipal Technical College, 
Park-street, Hull. ‘* Stainless Steel: Its Developments, Pro- 
perties, and Uses,’ Mr. A. E. Thornton. 7,15 p.m. 


Inst. oF AvTOMOBILE ENGINEERS.-—-King’s. Head Hotel, 
Coventry. ‘‘ The Problem of Variable Transmission,” Mr. J. 
Bedford. 7.30 p.m. 

Inst. oF British FouNDRYMEN: LANCASHIRE-BURNLEY 


Section.—At Municipal College, Ormerod-road, Burnley. 
«* A Day in the Foundry,” Mr. F. Harris. 7.15 p.m. 

Inst. OF CriviL ENGINEERS: MANCHESTER AND DIstTRICT 
Assoc.—At Manchester Literary and Philosophical Soc., 36, 
George-street, Manchester. ‘‘ Some Aspects of the Testing of 
Materials,’ Dr. H. J. Gough, F.R.S. 6.45 p.m. 

Inst. oF ELecTRICAL ENGINEERS : 8S. MIDLAND STUDENTs. 
James Watt Memorial Inst., Birmingham. * Calculation of 
Electro-mechanical Forces,’’ Mr. G. L. E. Metz. 7 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS : LIVERPOOL 
Assoc. MEMBERS AND GRADUATES.—Visit to the Clarence Dock 
power station of the Corporation of Liverpool Electric Supply 
Dept. 2.30 p.m. 

Inst. OF HEATING AND VENTILATING ENGINEERS : LONDON 
Assoc. MEMBERS AND GrapvuATes.—Borough Polytechnic, 
8.E.1. ‘* Automatic Stokers,”’ Mr. P. W. Griffin. 7 p.m. 

Inst. oF MARINE ENGINEERS.—85/88, The Minories, E.C.3. 
‘* Geared Turbine Installation for Tramp Steamers,” Mr. 8. 8. 
Cook, F.R.S. 6 p.m. 

Inst. OF WeLDING ENGINEERS: N. WESTERN BRANCH. 
Technical School, Crewe. Oxy-acetylene film. 7.15 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. *‘ The Influencé of Diffusing Elements on the Alpha- 
gamma Inversion of Lron,”’ Dr. W. D. Jones. 7.30 p.m. 


Wepnespay, Nov. l4rn. 
Inst. oF British FouNDRYMEN*: LONDON BRANCH.-—-Charing 


Cross Hotel, W.C.2. ‘“ Suggested Method of Establishing Melting 
Costs on a Grey Iron Foundry,” Mr. V. Delport. 8 p.m. 


Inst. OF HEATING AND VENTILATING ENGINEERS : BIRMING- 
HAM Assoc. MEMBERS AND GRapuATES.—-At Chamber of 
Commerce, New-street, Birmingham. # “Some Practical 


Problems relative to Heating Installations,"”” Mr. W. Roy Cox. 
6.30 p.m. 

Inst. OF PropuCcTION ENGINEERS : 
King’s Head Hotel, Coventry. ‘‘ Manufacture of the 
Talkie Projector,’ Mr. B. R. Davies. 7.30 p.m. 

Inst. OF PropuctTion ENGINEERS: Luton, BEDFORD, AND 
District Srection.—Castle Hotel, Luton. ‘‘ Press Tools on 
Production,” Messrs. R. Brayshaw and W. Ault. 7.30 p.m. 

Inst. oF WELDING ENGINEERS: N. WESTERN BRANCH. 
Municipal Technical College, Oldham. ‘* Metallic Arc Welding,” 
Mr. W. L. MelIvor. 7.15 p.m. 

LiverRPooL ENGINEERING Soc.—9, The Temple, Dale-street, 
Liverpool. ‘‘ Automatic Fire Protection on Passenger Liners,” 
Mr. George E. Taylor. 6.30 p.m. 


COVENTRY SECTION. 
Home 


Tuurspay, Nov. L5tH. 

Inst. oF Crvit ENGINEERS: BIRMINGHAM AND DistTRicr 
Assoc.—Visit to the works of General Electric Company, Ltd., 
Witton. 2.15 p.m. 

Inst. oF ELECTRICAL ENGINEERS: S. MIDLAND STUDENTs.— 
Visit to the Austin Motor Company, Ltd., Northfield, Bir- 
mingham. No time stated. 

Inst. or MARINE ENGINEERS.—85/88, The Minories, E.C.3. 
Technical film display. 7 p.m. 
Inst. oF MECHANICAL ENGINEERS : N. WESTERN BRANCH.— 
Engineers’ Club, Manchester. Thomas Hawksley Lecture, 
“The Green Plant as Agricultural Engineer,’ Professor Sir 
Frederick W. Keeble, F.R.S. 7.15 p.m. 
Royat AERONAUTICAL Soc.—At Royal Soe. of Arts, John- 
street, Adelphi, W.C.2. ‘‘ Flying Boats,”’ Mr. 8. 8. Sikorsky. 
6.30 p.m. 

Fripay, Nov. 16TH. 
Inst. oF British FouNDRYMEN: JuNtoR SEctION.—College 
of Technology, Manchester. ‘‘ Non-ferrous Founding,” Mr. 
C. A. Howe. 7.30 p.m. 
Inst. or British FOUNDRYMEN : 
College of Technology, Sackville-street, Manchester. 
ferrous Founding,” Mr. C. A. Howe. 6.30 p.m. 
Inst. or British FouNDRYMEN: MIDDLESBROUGH.—At 
Cleveland Scientific and Technical Inst., Corporation-road, 
Middlesbrough. ‘“ A Few Notes on Continental Steel Foundry 
Practice and Castings,” Mr. J. G. Wrightson. 7.45 p.m, 
Inst. or British FouNDRYMEN : SHEFFIELD.—Grand Hotel, 
Sheffield. ‘‘ Suggested Method of Establishing Melting Costs in a 
Grey Iron Foundry.” 7.45 p.m. 
Inst. or ELEcTRICAL ENGINEERS: METER AND INSTRUMENT 
Srction.—Pagani’s Restaurant, 42, Great Portland-street, W.1. 
Annual dinner. 6.45 for 7 p.m. 
Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
“ High-pressure Plant for Experimental Hydrogenation Pro- 
cesses,” Mr. A. T. Barber and Mr. A. H. Taylor. 6 p.m. 
Inst. oF Wetpinc Encineers: N. WESTERN BRancH.— 
Wigan and District Mining and Technology Inst., Wigan. Oxy- 
acetylene film. 7.15 p.m. 
Junior Inst. oF ENGrveerRs.—39, Victoria-street, S.W.1. 


LANCASHIRE BRANCH.— 
** Non- 





Informal meeting, ‘‘ High-pressure Boilers with Special ‘Refer- 
ence to the Simple Tube Type.” Mr. J. Calderwood. 7.30 p.m. 
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A Seven-Day Journal 


meee te 
The Steel Trade’s Independent Chairman. 


SincE the meeting of the steel makers in April, 
when the constitution of the new British Iron and 
Steel Federation was formally accepted by the 
industry, lively interest has been taken in the choice of 
the independent chairman. In some ways this office 
may be regarded as exceptional, since the selection 
of a suitable individual was not left to the unfettered 
decision of the steel makers, Ministers having made 
it plain that if the industry were to enjoy the benefits 
of protection they must select an outstanding 
personality who would have the confidence of the 
jJovernment. Although no official announcement has 
been made, it is generally known that Sir Andrew 
Duncan has been asked to fill the position, and that 
the steel makers hope that his acceptance will be 
announced at the meeting of the Executive Com- 
mittee which will be held on November 15th. Sir 
Andrew Rae Duncan has had a distinguished career 
and has for the past few years been prominently 
before the public as Chairman of the Central Elec- 
tricity Board. He is a director of the Bank of 
England and a member of the Economic Advisory 
Council, and in the past has held the position of Vice- 
President of the Shipbuilding Employers’ Federation. 
After the war he was Coal Controller for a time, and 
he has also acted as Chairman of several Royal Com- 
missions. As the Government has made no secret 
of its intention that the Chairman of the Federation 
should be independent of any association with the 
steel trade, and so able to deal impartially with the 
controversies which must necessarily arise between 
conflicting interests, it is probable that no one more 
suitable could have been found. 


The Late Mr. Austin Ashton Lister. 


On Wednesday, October 31st, the death took place 
at his home in Bournemouth, of Mr. Austin Ashton 
Lister, the chairman of R. A. Lister and Co., Ltd., of 
Dursley, Gloucestershire. Mr. Lister was the third 
son of the late Sir Ashton Lister, the founder of the 
firm, and succeeded his father as chairman of the 
company in 1929. He spent the whole of his business 
life with the company and travelled extensively 
abroad on its behalf. He was one of the early com- 
mercial pioneers in Canada, and established in Canada 
the Lister subsidiary company, which for many years 
he managed. Mr. Lister was the last of his generation 
to be associated with the Lister undertaking, which is 
now directed by the grandsons of the late Sir Ashton 
Lister. Like other members of his family, he took a 
keen interest in public life, both at Dursley and later 
in Bournemouth at Branksome Park, where during 
recent years he lived. 


Motor Cars for New Zealand. 


MANy representatives of motor manufacturing 
companies were present at the King George V Dock 
on Wednesday, October 31st, to witness the final 
stages in the loading of the “‘ Mataroa’”’ with the 
largest cargo of British-built motor vehicles which 
has ever left this country in one shipment. Over 500 
vehicles, valued at about £100,000 in New Zealand, 
were shipped and left the following day. They 
included private cars, motor lorries, and omnibuses. 
Several makers have within the past season more than 
doubled their exports to New Zealand. Reports on 
the whole industry show that in the last nine months 
British cars sold to New Zealand have increased by 
145 per cent. over the corresponding period of last 
year. Since 1929 the proportion of New Zealand 
trade claimed by the British motor industry has risen 
from 15 to 78 per cent., while the share of this trade 
enjoyed by the United States has dropped from 38 to 
6 per cent. The tariff preferences to British cars 
have been increased from 47 to 58 per cent. under the 
Ottawa agreements, but the remarkable sales of 
British light cars are also attributed to their cheap- 
ness and efficiency. In addition to the motor cars 
we have referred to, which exceeded in total those 
recently exhibited at Olympia, the ‘‘ Mataroa ” 
carried a large cargo of British goods and manu- 
factures of varied kinds. 


Low-pressure Oil Engines. 


THE twenty-fourth lecture arranged by the 
Engineers’ German Circle took place at the Institution 
of Mechanical Engineers on Monday evening, Novem- 
ber 5th, when Dr. Friedrich Sass, of the Allgemeine 
Elektricitats-Gesellschaft, of Berlin, delivered a 
lecture on ‘‘ Low-pressure Airless Injection Engines.” 
There was a good attendance of members and friends, 
and all present enjoyed the very clear exposition 
Dr. Sass gave of the principles underlying the 
design of the Hesselman low-pressure oil engine. 
That engine, it may be recalled, was fully described 
and illustrated in THE ENGINEER of July Lith, 1930. 
Since that date, however, the inventor, in collabora- 
tion with Dr. Sass, has made considerable advances 
in design, which have led to the construction of 
50 B.H.P. per cylinder units. The lecturer dealt 


pump, and the injection nozzle, and went on to 
describe an interesting new vacuum governor which 
has been developed for running engines under road 
and rail transport conditions. Drawings and illus- 
trations of engines for motor lorries, tractors, and 
railears were shown, and considerable interest was 
expressed in the new twelve-cylinder vee-type 
engine recently designed by the A.E.G. for the 
Reichsbahn, which has an output of 600 B.H.P. 
at 1400 r.p.m. Dr. Sass gave some useful particulars 
of the wide range of oil fuels tested, and showed that 
with gas oils particularly a high mean effective 
pressure with a low maximum pressure was obtained, 
which indicated, he suggested, the adaptability 
of the Hesselman low-pressure principle to the special 
conditions of aircraft engines. In view of the move- 
ment in Germany to utilise home-produced fuels, 
extensive tests have been made with coal-tar oils, and 
quite satisfactory results have been so far recorded. 


The Late Sir Robert McAlpine. 


By the death of Sir Robert McAlpine, the head 
of the engineering and contracting firm of Sir Robert 
McAlpine and Sons, we have lost a public works 
contractor of outstanding ability and world renown. 
Sir Robert, who had taken an active interest in the 
business of his firm until the last few months, died 
on Saturday, November 3rd, at his home at Oxshott, 
Surrey, at the age of eighty-seven. He was born 
at Newarthill, in Lanarkshire, and from humble 
beginnings became a building contractor at the age 
of twenty. By the time he was twenty-seven he had 
built, and owned, practically the whole of Burnbank, 
near Hamilton. He early adopted the ferro-concrete 
system of tunnelling and building, and in the course 
of his railway and bridge work he himself made many 
noteworthy additions to technique. One of his first 
Scottish contracts was for the construction of the 
Lanark and Ayr railway; it was fvollowed by 
much similar work. Mention must be made of the 
Singer works at Yoker, and the great housing estate 
near to those works, in which Sir Robert took a 
personal interest. Other large factories are those 
built for British Dyestuffs, Ltd., at Huddersfield, 
the Spondon works of British Celanese, Ltd., and the 
Mechanical Transport Department at Slough. The 
Wembley Exhibition was one of Sir Robert’s out- 
standing contracts, as was also that for Taroradi 
harbour and railway terminus in Africa, and the 
construction of Dorchester House. In 1918 Sir 
Robert was created a Baronet in recognition of his 
national services before and during the war period. 


The Unemployment Figures. 


AccoRDING to a statement issued by the Ministry 
of Labour on Monday, November 5th, it is estimated 
that on October 22nd, 1934, there were approximately 
10,206,000 insured persons aged sixteen tosixty-four in 
employment in Great Britain. This figure is 37,000 
less than the revised figuré for a month before, but 
279,000 more than for a year before. The statement 
points out that there was a-seasonal decline between 
September 24th and October 22nd‘in building and 
public works contracting, in the brick and tile trades, 
and in the transport and distributing trades. South 
Wales and South Yorkshire both showed an increase 
in the number of persons who were temporarily 
stopped. On the othe: hand, improvements were 
recorded in various trades, which included the iron 
and steel industries, motor vehicle building, and 
general engineering. On the same date the number 
of unemployed persons on the registers of employ- 
ment exchanges in Great Britain was 1,695,897 
wholly unemployed, 338,199 temporarily stopped, and 
85,539 normally in casual employment, making a total 
of 2,119,635. This figure was 37,648 more than the 
number on the registers at September 24th, 1934, 
but 179,118 less than a year before. The total on 
October 22nd, 1934, comprised 1,700,784 men, 
63,495 boys, 304,897 women, and 50,459 girls. 


The Iron and Steel Institute. 


ARRANGEMENTS have been made by the Council 
of the Iron and Steel Institute and the Councils of 
various local technical societies for extending the 
existing arrangements for mutual co-operation. 
The Council of the Institute has agreed to extend 
the maximum age of Associate Membership from 
twenty-four years of age, as previously fixed, to 
thirty years of age in the case of associate members 
who are also members of certain local technical 
societies. Certain papers which have been read at 
general meetings of the Iron and Steel Institute 
are to be supplied by the Institute for presentation 
and discussion at local meetings, and it is proposed 
to hold one or two joint meetings each session between 
members of the local societies and members of the 
Iron and Steel Institute resident in a particular 
district. It is hoped by these means usefully to 
extend the existing co-operation between the Iron 
and Steel Institute and the local technical societies, 
and more particularly to encourage the study of 
problems connected with the manufacture and 
metallurgy of iron and steel, especially among the 
younger members of those societies. So far the follow- 
ing societies have intimated their willingness to take 
part in this scheme :—The Sheffield Society of Engi- 





with the design of the combustion chamber, the fuel 





neers and Metallurgists, the Sheffield Metallurgical 











Association, the Lincolnshire Iron and Steel Institute, 
the Staffordshire Iron and Steel Institute, the West 
of Scotland Iron and Steel Institute, the Cleveland 
Institution of Engineers, and theeManchester Metal- 
lurgical Society (subject to confirmation at its next 
General Meeting). 


The Retirement of Mr. R. W. Dana. 


WE are able to announce that Mr. Robert 
Washington Dana, M.A., M. Inst. C.E., who for the 
past thirty-three years has served with such dis- 
tinction as the Secretary of the Institution of Naval 
Architects, has voluntarily tendered his resignation, 
under the age limit relating to members of staff. He 
has, however, been invited by the Council to continue 
his duties until after the next annual meetings to be 
held in London in April next and till such time as his 
successor has been formally appointed and installed. 
Quite recently the Council invited applications for 
the post of Assistant Secretary, with possible early 
promotion to Secretaryship. Mr. Dana was born in 
America in 1868, and after early schooling in Paris 
was educated at Clifton College and Pembroke College, 
Cambridge, where he graduated as Master of Arts with 
honours in mathematics. He was a pupil with Sir 
John Wolfe Barry and afterwards an assistant during 
the construction of the Tower Bridge and the Barry 
Docks. He was also the resident engineer during the 
reconstruction of Kew Bridge. During his period of 
secretaryship he has served no less than seven dis- 
tinguished Presidents, Lord Glasgow, Lord Cawdor, 
the Marquis of Bristol, Lord Durham, the Duke 
of Northumberland, Lord Wester Wemyss, and 
now Lord Stonehaven. Mr. Dana has also been 
directly responsible for the arrangements of the 
annual meetings and the papers read before the Insti- 
tution and for the summer meetings held in various 
cities and towns in Great Britain and Northern Ire- 
land, and in the principal cities and ports of European 
countries. In addition to his secretarial duties, which 
include the work of editing the “ Transactions ” of 
the Institution, Mr. Dana has found time to take an 
active interest in housing for the working classes, 
particularly during the past ten years. He has been 
the Honorary Treasurer of the Kensington Housing 
Association since its inception, and is also an unpaid 
director of the Imperial Tenements Association. For 
five years he acted as one of the Honorary Treasurers 
of Southwark Cathedral. 


London Passenger Transport Board. 


THE announcement is made that the London 
Passenger Transport Board is to promote a Bill in 
Parliament in order to secure powers for the carrying 
out of a comprehensive scheme of new works. Power 
will be sought to establish trollybuses on approxi- 
mately 58 miles of tramway route and to carry out 
small route extensions. The Metropolitan line is to 
be extended and electrified from Rickmansworth as 
far as Amersham, and additional tracks will be laid 
between Rickmansworth and Harrow and a number 
of stations reconstructed. Power is also to be sought 
to construct a tube railway between the Metropolitan 
line at Finchley-road and the Bakerloo line near 
Baker-street and to reconstruct Baker-street Station. 
Other improvements which it is sought to carry out 
include the construction of a short branch of line at 
Uxbridge to a point in High-street, where a new 
station will be built. The Aldgate East Station is to 
be re-sited at the junction of Commercial-road and 
Whitechapel-road, while at Cromwell-road, Ken- 
sington, it is proposed to carry the Inner Circle under 
the District Railway main line by means of a fly-under 
junction, which, when completed, will avoid fouling 
the main lines and will bring the Circle line trains into 
the centre platforms at South Kensington Station. 


The Late Mr. E. H. Saniter. 


CHEMISTS, metallurgists, and engineers will alike 
learn with regret of the recent death of Mr. E. H. 
Saniter, the chief metallurgist of United Steel 
Companies, Ltd., which took place on Friday, 
November 2nd. Mr. Saniter, who was a pioneer 
worker of considerable inventive genius, was born 
in Middlesbrough over seventy years ago. In 1883 
he was appointed the assistant chemist at the North- 
Eastern Steel Works, Middlesbrough, a post which 
he held for seven years, after which he became the 
chief chemist to the Wigan Coal and Iron Company. 
It was during his service with that firm from 1890 
to 1897 that he invented his process for the desulphur- 
ing of iron and steel, which brought him special 
distinction. In 1898 he joined the technical staff 
of Dorman, Long and Co., and Bell Brothers, and 
while at the Port Clarence works demonstrated the 
suitability of common Cleveland iron for making 
high-class basic open-hearth steel. As a result 
of that new process, a 200-ton mixer, eight 50-ton 


,basic open-hearth furnaces, and a rolling mill were 


installed. When he left Port Clarence in 1904 Mr. 
Saniter took a position with Steel, Peach and Tozer, 
Ltd., and four years later he invented a machine for 
testing the relative wearing properties of steel by 
means of rolling friction, and described it in a paper 
read before the Iron and Steel Institute. Mr. Saniter 
was a valued member of the Iron and Steel Institute, 
the Society of Chemical Industry, and a Fellow of 
the Chemical Society. His outstanding contributions 
to metallurgical science will long be remembered. 
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THE AIR COOLER. 

N order to maintain the vacuum in a condenser 
it is necessary continuously to withdraw the air 
and incondensible gases which find their way in 
with the steam or through leaks in the exhaust system. 
Since, however, the air cannot entirely be separated 
from the steam with which it is mixed in the con- 
denser, the air pump must necessarily handle a 
certain amount of vapour as well as the air, and an 
air cooler is provided with the object of reducing to 
@ practicable level the amount of vapour that must 
be withdrawn. If there were no air cooler, even an 
air pump of colossal capacity could not maintain a 


Condenser. 


XII. 
429, November 2nd.) 


partial pressure due to the air has thus risen to 
0-074 lb. per square inch, and it will be found by 
calculation that there are only 2:3 lb. of steam asso- 
ciated with each pound of air. The graph reproduced 
in Fig. 41 shows the weight of mixture per pound of 
air for various conditions of vacuum and tempera- 
ture in the air suction pipe. This chart demonstrates 
very clearly how rapidly the weight of mixture per 
pound of air grows as the temperature begins to 
approach that corresponding to the vacuum. 

In condensers of the ‘ downflow ” type, the air 
cooler is usually formed by constructing a baffle over 
a group of tubes near the bottom. The uncondensed 





vacuum corresponding to the temperature within the 
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Fic. 41—RELATION BETWEEN WEIGHT OF 


condenser, since under these conditions the partial 
air pressure must be zero, and consequently there 
must be associated with each pound of air an infinite 
amount of steam. The function of the air cooler, 
then, is to depress the temperature of the mixture 
of steam and air withdrawn by the air pump below 
that corresponding to the vacuum at the air suction, 
and thus to increase the partial pressure of the air 
and reduce the partial pressure of the steam. For 
example, the temperature at entry to the cooler 
might be 78-8 deg. Fah. and the vacuum 29in. of 
mercury. The absolute pressure equivalent to a 
vacuum of 29in. is 0-49 lb. per square inch, and the 
absolute pressure of dry saturated steam at 78-8 deg. 
Fah. is 0-4884 lb. per square inch. Air, then, must 
exist in the mixture at a pressure of 0-0016 Ib. per 
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SECTION THROUGH Ist. 
STAGE EJECTOR. 
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square inch (0-49—0-4884) ; and there is no difficulty 
in calculating from the known laws of gases that every 
pound of air is associated with nearly 200 lb. of steam.* 
This mixture then passes through the air cooler in 
which the vacuum rises to 29-3in. of mercury and 
the temperature is reduced to 61-3 deg. Fah. at the 
air suction pipe. The absolute pressure equivalent 
to @ vacuum of 29-3in. is 0-343 Ib. per square inch. 
and the absolute pressure of dry saturated steam at 
61-3 deg. Fah. is 0-269Ib. per square inch. The 





* By means of the well-known P.V=RwT equation. The 


pressure and temperature of the air are known; from the 
steam tables the volume per pound of dry saturated steam at 
this temperature can be found; and by the insertion of this 
value in the equation the weight of air per pound of steam can 
be calculated. 
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steam and air must then pass under the end of the 
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baffle and up through the nest of air cooling tubes to 
the air suction branch at or near the top. It is usually 
found advisable to arrange a few tubes above the 
level of the suction branch, so that the cooled air 
shall not be reheated by contact with the baffle 
plate which has relatively much hotter steam on its 
further side. If the temperature at the bottom of 
the condenser is not to be depressed excessively 
below that corresponding to the vacuum, it is unsafe 
to condense more than about 98 per cent. of the steam 
on the main tube nests.t The remainder must be 
dealt with by the air cooler. Thus, were it possible 
to assume a rate of heat transmission as high in the 
air cooler as it is in the condenser proper, only about 
2 per cent. of the tubes would have to be baffled off 
from the rest to cool the air. Actually, however, 

















SECTION THROUGH 3rd 
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WESTGARTH THREE-STAGE EJECTOR 


owing to the increasing density of the air, the cooler 
operates under conditions very adverse to the achieve- 
ment of a high rate of heat transmission as the tubes 
are heavily blanketed by the air. In fact, a cooling 
area, at least equivalent to 5 per cent. of the total 
surface of the condenser is necessary, and in most 
modern designs that figure is usually very much 
exceeded. With the development of the so-called 
“‘ regenerative ’’ designs of condenser in which the 
steam is allowed to sweep down lanes free of tubes 
on to the surface of the condensate, the air cooler is 
called upon to deal with considerably more than 2 per 





¢ It was pointed out in an earlier article of this series that the 
partial air pressure does not begin to assume significant pro- 
portions until about 98 per cent. of the steam has been con- 
densed, 


cent. of the steam. Consequently, in some modern 
designs as much as 30 per cent. of the surface is 
included in the air cooler. In the Parsons “ Inverted”’ 
condenser and the Metrovick radial flow design, there 
is no separate air cooler, and it is quite impossible 
to state where the condenser proper ends and the 
cooler begins. 


Arr EJECTORS. 


The development of the air ejector to take the place 
of the reciprocating air pump probably did more to 
make the attainment of high vacua in large con- 
densers possible than any other single improvement. 
As long ago as 1868 a patent was taken out for a steam 
jet air pump, and it is not improbable that the idea 
had been formulated before that date by many others. 
But the principle was not developed in the practical 
field until the advent of the steam turbine and the 
desirability of attaining really high vacua in con- 
densing plant provided an incentive. The first use 
of an air ejector similar to those of the present day 
seems to have been made by Sir Charles Parsons 
early in the present century. He arranged a steam 
jet ejector between the condenser and the air side 
of the reciprocating air pump, and called it a vacuum 
augmentor. Since that time the apparatus has been 
the subject of much research, unfortunately princi- 
pally by private firms which have not published the 
results, and as a result the modern steam jet air 
ejector has been developed. These devices, in com- 
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FiG. 43—HICK, HARGREAVES TWO-STAGE EJECTOR 
parison with the reciprocating pump, are not only 
capable of maintaining a higher vacuum, but also 
are very compact. They have, moreover, the advan- 
tage that almost the whole of the heat in the steam 
which they consume is returned to the boiler feed 
water. 

It is not the intention of this article to enter deeply 
into the various problems encountered in designing 
air ejectors. Those interested may be referred to a 
number of technical papers dealing with the appa- 
ratus.{ The general principle is simple enough. 
Steam at high pressure is expanded through a con- 
vergent-divergent nozzle to condenser vacuum emerg- 
ing from the nozzle at a very high velocity. Either 
by pure friction or, as others claim, by entrainment, 
it picks up the air surrounding the nozzle outlet and 
the resulting mixture is carried into a converging 
combining tube. The outlet from this tube is diver- 
gent, and converts the kinetic energy of the moving 
stream of mixture into pressure energy, so that it 
emerges at a higher pressure. The steam can then 
be condensed on tubes through which condensate is 
pumped, while the air, compressed and cooled, is 
passed either to a secondary ejector or out of the 
apparatus to atmosphere. 

As in so many other branches of engineering, it is 
found that the theory of the air ejector does not 
appear to take into account every significant factor, 
and much of the design must be based upon the results 


t “‘ The Production of a Vacuum by a Steam Jet,” by F. R. B. 
Watson, “ Proc.,’’ I. Mech. E., 1933; ‘‘ The Air Ejector,” by 
A.D. Third, Jl., Roy. Tech. Coll., Glasgow, 1927. For the action 
of a steam jet leaving a nozzle, ‘‘ Jet Action in Turbine Blading,”’ 








by Professor Kerr, “ Proc.,” I. Mech. E., 1924, amongst many 
others, 
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of experimental work. The design of the nozzle 
follows normal lines, with the possible exception that 
some, if not all, manufacturers believe that a nozzle 
which gives ‘“ over-expansion’’ of the steam is 


advantageous. Generally speaking, too, the dimen- 
sions of the combining tube and its diffusing outlet 
can be found by calculation, although there seems to 
be considerable divergence of opinion as to the best 
shape to adopt. It may be taken as certain that there 
is some relation connecting the distance from the 
nozzle outlet to the combining tube throat with the 
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Fic. 44—HICK, HARGREAVES THREE-STAGE EJECTOR 


duty the ejector can perform, although theory has 
as yet been unable to explain it. Experimental work 
has demonstrated that at compression ratios greater 
than about 7 to 1 the action of the ejector becomes 
unstable, and the jet tends to break down and 
release the vacuum. As this compression ratio is 
only sufficient to hold a vacuum of about 26in. of 
mercury it is necessary, for high vacuum plants, to 
place two ejectors in series. Many modern air pumps 
consist of three ejectors acting in series, since by this 
further increase in the number of jets an economy of 
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out ; and the diffuser should open from the throat 
in another smooth rounded sweep. Whether all 
designers would agree upon the desirability of these 
features, we are unprepared to say. 

After each stage of a multi-stage ejector, and 
after the last stage, there is placed a group of cooling 
tubes which condenses out the steam and cools the 
air before it passes on. As the vacuum in an inter- 
stage condenser is less than that in the main con- 
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denser and the temperature consequently higher, the 
main condensate can advantageously be used as the 
cooling medium. Thereby it picks up the heat of the 
steam used by the ejectors and returns it to the boiler. 
The drains from each inter-condenser are led back 
through small-diameter pipes to the main condenser, 
a seal being provided either by float-controlled valves 
or by the hand adjustment of ordinary serew-down 
valves. As an alternative to passing the main con- 
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densate through the tubes of an interstage condenser, 
a system of condensation by direct contact may be 
adopted. The steam and air from the primary ejector 
are caused to rise through a jet of water introduced 
from above into the chamber. The resulting mixture 
of cooling water and condensed steam is usually 
drained to the main condenser through a balance 
pipe of U shape, the shortest leg of which is about 
8ft. long. By this arrangement the interstage con- 
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steam consumption is effected. According to Mr. 
Fitt, of W. H. Allen, Sons and Co., Ltd., there should 
be important differences in the designs of the stages. 
In the primary stage the steam nozzle should be placed 
some distance back from the entrance to the com- 
bining tube, whereas for the final stage it should be 
situated well inside its mouth. He lays considerable 
stress on the form the combining tube should assume. 
At inlet it should have a smooth sweep rather than a 
straight taper ; its throat should have parallel sides 
for a considerable length, so that swirls and eddies 
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in the mixture passing through it can be smoothed 


are of brass. 
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plate at the lower end and secured at the top by 
screwed ferrules. As the operating steam issues from 
each combining tube in a highly superheated con- 
dition, water spray pipes are arranged opposite the 
diffuser outlets for de-superheating. The Hick- 
Hargreaves ejector, Fig. 43, is typical of the direct 
contact condensing type. A special spring-controlled 
valve on the suction side of the second stage nozzle 












admits a small quantity of air if the vacuum in the 
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intercooler rises above 26in., and thus acts as a 
stabiliser, preventing the compression ratio rising 
above the limit of 7:1 for stable operation. In the 
three-stage plant by the same makers (Fig. 44), the 
cooling water makes two passes over instead of 
through the tubes, and the arrangement is such that 
the ejector can be mounted with its steam valves 
above and cooling water piping below the turbine 
floor level. The steam, of course, is condensed 
within the tubes. The external appearance of a 
two-stage ejector manufactured by this firm can be 
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denser is automatically sealed from the main con- 
denser. 

Drawings of typical designs of air ejectors as made 
by the various manufacturers are reproduced with 
this article, and as-they are largely self-explanatory 
it is unnecessary to refer to them in detail. The 
Richardsons - Westgarth -Contraflo three-stage air 
pump illustrated in Fig. 42 is that adopted for the 
condensing plant by the same makers at Dunston 
power station. The casing and the top and bottom 
covers are all made of cast iron and the tube plates 


Fic. 48—HICK, HARGREAVES TWO-STAGE EJECTOR 
seen in Fig. 48. Typical performance curves for 
two-stage and three-stage ejectors are reproduced 
in the graph, Fig. 47. The three-stage plant made 
by C. A. Parsons and Co., Ltd., furnishes an inter- 
esting example of fabricated construction. The 
three condensers have cylindrical steel plate shells 
built up as one unit, but each condenser has a 
separate water box and tube element. Ejectors 
made by G. and J. Weir, Ltd., are so arranged 
that the cooling water flows around outside 
the tubes of the intercondensers, while the mixture 
of steam and air from each stage passes upwards 





The tubes are expanded into the tube 





through them. The various compartments are drained 
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from the top and the arrangement consequently has 
the advantage that the delivery side of each ejector is 
automatically water sealed from the condenser, and 
no special drain valves are necessary. The last stage 
cooler is usually drained directly to the feed tank by 
gravity, so that the heat in the drains may be con- 
served and not lost in the condenser. 


[We regret that in the tenth article of this series, 
appearing in our issue of October 26th, a turbine 
and condenser unit made by C. A. Parsons and Co., 
Ltd., was referred to as a ‘“ Uniflow”’ set. Its 
correct title is ‘‘ Uniplane,’’ and we hasten to correct 
the error.] ; 

(To be continued.) 








University Degrees in Engineering. 
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(Continued from page 431, November 2nd.) 


THE ENGLisH UNIVERSITIES. 


Bristol University—The degrees which engineers 
may obtain from the University of Bristol are B.Sc., 
M.Se.—Master of Science—Ph.D. and D.Sc. 

For the “ ordinary’ B.Se. degree three years of 
study are required. The academic year covers 
three terms and extends from about the beginning 
of October to the end of June. For the B.Sc. degree 
with first or second-class honours four years of study 
are normally required.. In substitution for a curri- 
culum of studies the degree of B.Sc. may be conferred 
on candidates who, after approval by the Senate, 
pursue original research for a period of at least two 
years. The first examination covers mathematics, 
mechanics, chemistry, physics and engineering draw- 
ing. For the second the subjects are mathematics, 
strength of materials, theory of structures, hydraulics, 
surveying, heat engines, theory of machines, electrical 
technology, drawing and design. Up to the end of 
this second stage all students whatever their branch 
and whether they are aiming at an ordinary or an 
honours degree follow the same course. For the 
third stage of the ** ordinary ” degree the examination 
subjects are drawing and design, mathematics, and 
strength of materials. In addition civil engineers 
take the theory of structures, hydraulics, surveying, 
geology and metallurgy, mechanical engineers take 
the theory of machines, heat engines, the theory of 
structures, hydraulics and metallurgy and electrical 
engineers take heat engines, electrical machinery 
and technology, the theory of machines and metal- 
lurgy. At the end of the second stage the Engineering 
Board of the University may declare a candidate 
to be competent to pursue a course for an honours 
degree. In that event the student if he desires to 
proceed to an honours degree pursues in addition to 
the ordinary work of the third stage additional 
studies in mathematics and the strength of materials 
and submits to examination therein in addition to 
the ordinary third stage subjects. During the final 
or fourth year he studies, and is examined in, mathe- 
matics and two other subjects selected from the 
theory and design of structures, the theory of 
machines and heat engines, electrical technology, 
the theory and design of electrical machinery, auto- 
mobile engineering and hydraulics and surveying. 
In addition he is required to investigate and report 
upon some problem approved by the Engineering 
Board or to submit an original design for some work. 
Candidates for an honours degree are also required 
to attend courses in German to the satisfaction 
of the Engineering Board. No candidate is admitted 
more than once to the final honours examination 
and every honours candidate must take the second, 
third and final examinations in consecutive years. 
The tuition fees for the B.Sc. degree course amount 
to £42 per annum or 18 guineas perterm. In addition 
there are examination fees ranging from 3 to 7 
guineas. 

The degree of M.Sc. is open to Bachelors of Science 
with honours of at least one year’s standing and to 
holders of the “ ordinary ’ degree of at least two 
years’ standing. The qualification for the degree 
is the presentation of a thesis on an engineering 
subject. The thesis may be a record, published 
or in a form suitable for publication, of some original 
work or of an essay involving criticism of some 
engineering problem. The candidate may be required 
to submit to an examination on the subject of his 
thesis. The fee for admission to the degree is 2} 
guineas. 

The Ph.D. degree may be awarded to a graduate 
of any university in the United Kingdom who 
pursues in the University of Bristol research work 
covering a period of at least two years. Graduates 
of Bristol University may if they so’ desire spend 
one year of their research elsewhere than at Bristol. 
The candidate is required to submit a dissertation 
on the results of his research and may be required 
to pass an examination in its subject. The same 
period of research cannot be counted both for the 
M.Sc. and the Ph.D. degree. The Ph.D. degree fee 
is 4 guineas. 

The D.Se. degree may be conferred upon Masters 
of Science of not less than three years’ standing 
‘‘ who haye been adjudged in such manner as regula- 
tions may prescribe to have so contributed to the 
advancement of the science of engineering as to merit 
the distinction of the degree.”’ It may also be con- 





ferred upon Masters of Science of Bristol or any other 
university who for not less than two years have 
pursued original research at Bristol and whose research 
results are held by the University examiners to 
entitle them to the degree. Thirdly it may be con- 
ferred upon Bachelors of Science of at least six years’ 
standing who submit to the judgment of the Uni- 
versity their published works and whose works so 
submitted are held to be of sufficient importance 
and merit to entitle the candidate to the degree. 
A personal examination of the candidate on the 
subject of his works or other communications may be 
required. The degree fee is 7 guineas. 

Liverpool University.—At the University of Liver- 
pool the degrees which may be granted to engineers 
are Bachelor of Engineering—B.Eng.—Master of 
Engineéring—M.Eng.—Doctor of Philosophy—Ph.D. 
—and Doctor of Engineering—D.Eng. The academic 
year covers three terms and extends from early 
October to early July. 

For both the ordinary and the honours B.Eng. 
degree the normal course of study extends over four 
years and involves passing three examinations, 
the intermediate, final part I and final part I, 
which are taken at the end of the first, second and 
fourth years respectively. If a candidate holds a 
Higher School Certificate covering mathematics 
or mathematics and science he may be exempted 
from the intermediate examination in which case 
it is possible for him to complete his degree course 
in three years. For the intermediate examination 
the subjects are pure and applied mathematics, 
physics and chemistry. For the final examination 
part I all candidates take the strength of materials, 
the theory of machines and hydraulics and in addition 
four papers in civil engineering or four papers, two 
in each group, selected from mechanical engineering, 
electrical engineering, naval architecture and metal- 
lurgy. The marks awarded during the session in 
the design and drawing classes are taken into account 
in this examination. Ifa candidate desires to proceed 
to an honours degree he is required at this stage to 
take and pass satisfactorily two additional papers 
in mathematics of a higher standard. For the 
final part II examination for the ordinary degree 
candidates take at least five papers in subjects 
appropriate to their training as civil, mechanical, 
electrical or marine engineers or as naval architects 
or metallurgists. For the honours degree candidates 
are required to pass a@ similar final part II examina- 
tion of a more advanced nature. No candidate is 
permitted to present himself more than once for an 
honours degree. The tuition fee for the ordinary or 
honours degree is £48 per year. 

The degree of M.Eng. may be conferred on 
Bachelors of Engineering who have taken the degree 
with honours on furnishing evidence that they have 
pursued the science or practice of engineering for 
at least two years after graduation. Holders of the 
ordinary B.Eng. degree may obtain it on the same 
condition if, in addition, they have pursued in the 
University an approved course of higher study or 
research for at least one year and present an approved 
report on their work or, alternatively, if they present 
an approved dissertation on some engineering subject. 
The degree of M.Eng. is also open to graduates of 
other universities who pursue at least a two years’ 
course of special study or research at Liverpool 
and present a satisfactory thesis. It may also be 
granted to those who are not graduates of any 
university provided they pursue research for 
three years at the University, pass a written 
examination and present a thesis. The degree fee 
is £8 or £9. : 

The Ph.D. degree is conferred upon graduates after 
a course of research in the University extending over 
nine terms or over six terms in the case of a candidate 
holding a bachelor’s. degree with first-class honours. 
The thesis submitted is expected to make “ a definite 
contribution to learning.”” The candidate is required 
to present himself for oral examination in the subject 
of his thesis, If he receives special permission a 
candidate may, during the peridd of his research, 
undertake other work for not more than three hours 
per week. If the candidate fails to reach the standard 
required for the Ph.D. degree he may be recommended 
for the degree of M.Eng. The total fee for the degree 
is £13. 

The degree of D.Eng. may be conferred upon 








Doctors of Philosophy or Masters of Engineering of 
at least five years’ standing who are held to have dis- 
tinguished themselves by their published contribu- 
tions to engineering. The total fee for the degree 
is £15. 

Nottingham University.—The University College of 
Nottingham does not grant degrees in any faculty 
but provides courses of study leading to the first 
and higher (external) degrees of the University of 
London. The academic year covers three terms 
and extends from about the beginning of October to 
about the end of June. In addition engineering 
students have a summer term in July and September 
with a vacation in August. This summer term is 
devoted mainly to drawing and workshop practice. 
The ordinary or “ pass ’’ B.Sc. degree course and the 
honours B.Se. degree course extend over three years. 
The tuition fees for either category are 30 guineas 
per session plus 5 guineas for the summer term. 
Facilities are provided for qualified students who 
desire to proceed by research work to the M.Sc. 
and Ph.D. degrees of London University. 


Birmingham University.—The degrees granted to 
engineers by the University of Birmingham are B.Sc., 
M.Se., Ph.D., and D.Se. Provision is made for 
students of civil, mechanical, electrical, oil and mining 
engineering and of metallurgy. The session is divided 
into three terms and extends from the beginning of 
October to about the first week in July. 

The B.Sc. degree course extends normally over four 
years and is designed to lead to an honours degree. 
The “ ordinary ” degree may be awarded on the same 
curriculum to candidates who fail to attain the 
honours standard. If before entering the University 
a student has passed an examination equivalent to the 
first engineering examination he may be allowed to 
begin his University career by entering the second- 
year course in which case he may become eligible for 
the degree after three years. All candidates are 
required to pass an examination in French, German 
or Spanish before being admitted to a degree. The 
first-year course is the same for all branches of engi- 
neering, but after the first year students must take 
up definitely either civil, mechanical or electrical 
engineering. There are four examinations which are 
normally taken at the end of each year. During the 
first year students in all three branches study mathe- 
matics, physics, chemistry, mechanical enginecring 
and machine drawing. In addition six hours per 
week are allotted for instruction in workshop practice 
in the University workshops which comprise machine, 
fitting and pattern shops, a smithy and a foundry. 
In addition to these workshop courses all mechanical 
engineering students are required to take at least one 
summer vacation workshop course, or its equivalent. 
The subjects of study during the second year are, in 
the case of mechanical and electrical students, 
mathematics, physics, mechanical engineering, metal- 
lurgy and machine drawing together with six hours 
of workshop practice per week. Second-year civil 
engineers take a similar course except that geology 
is substituted for part of the training in physics and 
civil engineering for part of the machine drawing 
course. Third-year mechanical and electrical students 
alike study civil, mechanical and electrical engineer- 
ing, mathematics and machine design and in addition 
spend three hours per week in the workshops. Third- 
year civil engineering students follow a_ similar 
curriculum except that civil engineering drawing is 
substituted for workshop practice. In the final year 
mechanical engineers study mechanical and electrical 
engineering, business principles, metallography and 
mechanical design. Electrical engineeers follow a 
similar course but pay increased attention to elec- 
trical engineering while fourth-year civil engineers 
concentrate on civil engineering, geology and civil 
engineering drawing. All students of civil engineer- 
ing are required to spend two three-week periods in 
a surveying camp. The tuition fees for the degree in 
either of the branches are £40 for the first year and 
£50 for each subsequent year. 

The M.Sc. degree is open to Bachelors of Science 
of the University following a full-time course of study 
or research at the University and the submission of a 
thesis on the subject of their investigation or study. 
The course .of their post-graduate work is required 
to extend over one year in the case of those holding 
an honours B.Sc. degree and over two years in the 
case of holders of the “‘ ordinary” degree. Joint 
work may be submitted for the M.Sc. degree on 
certain conditions. The degree is also open to 
graduates of other universities if they undertake 
advanced study or research at Birmingham. Three 
years after receiving their M.Sc. degree such graduates 
may become candidates for the D.Sc. degree. 

The Ph.D. degree is awarded to graduates after a 
period of two years spent on full-time advanced study 
and research at the University under the direction of 
the staff. In exceptional cases the second year of 
full-time work may be replaced by a period of part- 
time work extending over two or more years. On 
completion of the period of advanced study and 
research a candidate is required to submit a thesis 
on his work which must he adjudged to contain 
*‘ original work worthy of publication.” In addition 
he has to submit to an oral examination on the sub- 
ject of his thesis and on the general field to which it 
belongs and if required to a written examination. A 
candidate for the Ph.D. degree may qualify for the 
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M.Sc. degree by presenting a thesis on his first year’s 
work but he cannot obtain both the M.Se. and the 
Ph.D. as a result of two years’ work. 

The D.Se. degree may be granted to candidates 
five years after their graduation as Bachelors of 
Seience or three years after their graduation as 
Masters of Science. The qualification required is 


the presentation and approval of printed and published 
work representing the results of original research. 
A candidate for the degree is required to produce 
satisfactory evidence of practical experience and may 
be called upon to present himself for an examination 
or test, theoretical or practical. 
(1'o be continued.) 








The Machine Tool and Engineering 
Exhibition at Olympia. 


No. 


I\HE capacity of two Supplements, one published 
with this issue and one to appear in the following 
issue, is quite inadequate to contain descriptions of 
all that is worthy of mention at the Machine Tool 
and Engineering Exhibition, which opened yesterday 
at Olympia, London. In this and succeeding issues 
we intend, therefore, to devote a considerable amount 
of space to the Show, but even so we cannot hope to 
mention more from each stand than just those tools 
which seem to be the most novel, or which for some 
special reason have achieved a particular interest. 


ALFRED H. SCHUTTE. 

Products of Alfred H. Schiitte, of K6éln-Deutz, are 
exhibited by the firm’s sole agent in this country, 
4. C. Wickman, Ltd., of Coventry. They comprise 
four and six-spindle automatics and tool and cutter 
grinders. The general arrangement of both the six 
and four-spindle automatics is the same, and we 
reproduce in Fig. 1 a photograph of a machine 
of the four-spindle variety. These tools are par- 
ticularly intended for those parts which, owing to the 
short machining time for each operation, require 
frequent indexing of the spindle cylinder. In such 
cases the idling time must be reduced to a minimum 
if high rates of production are to be obtained. A 
heavily ribbed base, which forms a tray to catch the 
chips and the coolant, carries the bed which stands 
on heavy cabinet legs. For rigidity the headstock 
and speed box are connected by a powerful overarm. 
Operatirg levers are duplicated on the two sides of 
the machine, so that the operator can control it 
conveniently when setting up. The drive is taken 
from a constant speed pulley through an adjustable 
multi-plate clutch, which has embodied in its design 
a brake to bring the machine rapidly to rest when the 
clutch is taken out. Power is transmitted by change 
gears situated in a box, protected by an easily 
renewed cover, to a central shaft from which the 
spindles are driven. The cam shaft controlling the 
feed movement of the tools is driven from the main 
driving shaft through a feed gear-box and a worm 
and wheel mechanism. The headstock is not cast 
solid with the bed, but is securely bolted to it. It is 


iF 


out of action, so that when setting up the machine 
each tool will repeat its respective operation as many 
times as is required upon the same spindle. Locking 
of the cylinder in position after indexing is effected 
by a register bolt on one side of the headstock, and a 
locking bolt on the other. During working the cylin- 
der is forced into the lower bearing of the head- 

















FIG. 2—CUTTER GRINDER—SCHUTTE 

stock, and held without chatter. The work spindles 
are driven from the central shaft through ground spur 
gears, and the thrust upon them is resisted by ball 
thrust hearings. All four cross slides and the main 
tool slides are operated by individual cams, and the 
rate of feed is varied by the use of gears in the feed 
gear-box. A shearing-pin in the feed gearing protects 
the mechanism against overstrain. Additionally, it 





may be noted that the movement of the cam shaft is 





For the largest machine the maximum diameter of 
thread cut is jin., and the length of tool slide travel 


130 mm. It is provided with twenty-three spindle 
speeds. Round bars up to 16 mm., 22 mm., and 
30 mm. in diameter respectively can be taken by the 
three sizes of six spindle machines, the number of 
spindle speeds being twenty-one in all except the 
smallest size. 

The neat little machine illustrated in Fig. 2 is one 
of the tool and cutter grinders already mentioned. 
These machines may have either hand or hydraulic 
table traverse. That with hydraulic operation will 
swing between centres work up to 9fin. diameter, 
25gin. long. Its table traverse is 23%in. and cross 
traverse 9;in. The table will swivel through 90 deg. 
and the wheel head through 360 deg. All the operat- 
ing handles, it will be observed, are situated at the 
side of the machine, so that the operator sitting on a 
high stool can conveniently reach them, while at the 
same time closely observing the progress of the work. 
The machine is driven by a 2 H.P. motor concealed 
within the base. Two wheel speeds, 2650 and 5300 
r.p.m. approximately, are available. The spindle 
runs in one roller bearing and two double-purpose 
ball-bearings. This little machine, together with the 
various attachments that can be fitted to it, is well 
worth examination. 


THE AEROGRAPH COMPANY, LTD. 


A comprehensive collection of spray-painting 
equipment is shown by the Aerograph Company, 
Ltd., of Lower Sydenham, London, 8.E.26, among it 
the De Vilbiss spray gun illustrated by the line draw- 
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Fic. 1—FOUR-SPINDLE CHUCKING AUTOMATIC—SCHUTTE 


made of wear-resisting cast iron and, being ground 
internally, forms the bearing for the spindle cylinder. 
Indexing of the cylinder is effected through a Geneva 
cross and star wheel mechanism, so arranged that 
the motion starts and finishes gently, although else- 
where it is rapid. The indexing time is independent 
of the work spindle speed. A knob under the head- 
stock, when rotated, takes the indexing mechanism 








engaged automatically through a multi-plate clutch, 
which will slip under the influence of unusually high 
stresses. By the use of a crank handle, the cam 
shaft can be operated by hand when setting up. 
But the power drive to the cam shaft cannot be re- 
engaged until this handle has been removed. Four 
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Fic. 3—DE VILBISS SPRAY GUN—AEROGRAPH 


ing, Fig. 3. This appliance is, it will be seen, of the 
type in which the paint is held in a can attached to 
the pistol, and is intended for use on such work as 
motor car refinishing, where a variety of colours and 
materials are applied in comparatively small quan- 
tities at a time. In consequence, the can is secured 
by a simple form of quick-acting catch, which draws 




















FIG. 4—CONSTRUCTION OF SPRAY HEAD-—-AEROGRAPH 


it up tightly against a leather gasket cemented in the 
lid. It is thus a simple matter to change the can 
when a new colour is wanted, and it is unnecessary 
to clean out for each change. The spare cans are 





spindle automatics are made in three sizes to take 
bars up to 22 mm., 35 mm., and 50 mm. in diameter. 





fitted with air-tight lids. The nozzles of these guns 
automatically stay in line, as the spray head is built 
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on the principle of a ball and cone. The seat of the air 
cap is spherical, and the seat of the fluid tip conical, 
with a common centre. The parts consequently 
always assemble concentrically and in their proper 
positions, however they may be clamped together— 
see Fig. 4. The spray can be changed from fan- 
shape to round, and positively controlled as to width, 
by adjusting the air supply to the spreading jets. 
The valve is graduated, so that adjustments can easily 
be repeated. The spray head, which is the only part 
that comes into contact with the paint, can easily be 
pulled out, on slacking off one lock nut, for cleaning 
purposes. The throw of the air trigger can be adjusted 
by the thumb screw at the rear of the gun barrel, 
and the flow of the paint properly proportioned to that 
of the air, according to the weight of the material. 
The fluid tip is ground to the same angle-as the fluid 
needle, and, being slightly harder, makes the seating 
self-adjusting for wear, so that a drip-proof joint is 
made when it is closed. In a new variation of this 
gun the trigger controls what might be described as a 
servo-motor, operated by the compressed air itself, 
for regulating the flow, so that the fingers, hand, and 
forearm of the painter are relieved. 

Besides the spraying guns, there are exhibited some 
portable air compressors, both electric and petrol 
driven, spraying booths, and other equipment. 


J. PARKINSON AND Son. 

There are several new designs of machine tools on 
the stand of J. Parkinson and Son, Shipley, Yorks., 
some of which are illustrated in Figs. 5 to 10. 

Of the five milling machines we illustrate two in 
Figs. 5 and 6. That represented in Fig. 5 has 
table movements of 25in. by 9in. by 18in. and is, it 
will be seen, of the open-sided type with a stay to 
steady the end of the overarm. It is driven by a self- 
contained motor of 3 H.P. through a set of sliding 
gears in the column, and twelve spindle speeds from 





the power cutting feed to the rapid traverse in any 
direction. A slipping clutch is introduced to prevent 
the breakage of the gears, On the table there is 
mounted a universal dividing headstock, which will 
swing pieces of work 12in. diameter. Its spindle 
has a hole 1.4in. diameter bored through it and 
a No. 10 B. and 8S. taper socket. All divisions up to 














Fic. 8—DOUBLE HELICAL GEAR PLANER—PARKINSON 


60 can be obtained directly, all even numbers and 
those divisible by 5 up to 120 and those mostly used 


up to 400 by the regular index plates. Other divisions | 


can be obtained by differential indexing. The head 
will swivel to 5 deg. below the horizontal and to 
50 deg. beyond the vertical, and may be used for 














Fics. 5 AND 6—25 INCH=BY 9 INCH, AND 29 INCH BY 10 INCH]JMILLING MACHINE—PARKINSON 


17 to 450 r.p.m. are obtained with the motor running 
at 1500 r.p.m. The overarm is of box section and is 
adjusted lengthways by a rack and pinion and a hand 
wheel. It carries two bushed brackets to support the 
cutter arbor. The table, which measures 46in. by 
104in., has power feeds and rapid traverse in all three 
directions. The rates of feed are changed at the 
usual operating position on a direct reading dial, and 














FIG. 7—-SUNDERLAND GEAR PLANER—PARKINSON 


the direction of longitudinal travel by a lever at the 
front of the table, which also starts and stops the feed. 
A lever at the left side of the knee is used to engage 
the cross and vertical movements, but has a safety 
device to prevent the vertical gear being accidentally 
engaged. The reversal of direction is controlled by 
another conveniently placed lever and a lever at the 
side of the knee, near the front, is used to change from 





milling spirals at any angle in between. 
be set at right angles to the table if required. 
spindle of the tailstock can be set so that it points in 
line with that of the headstock. A vice with detach- 
able jaw plates, 6in. wide by 1}in. deep, and capable 
of holding pieces 4in. wide, is provided. The largest 
diameter of milling cutter which can be accommodated 
with the overarm in place is 12in. 

The milling machine illustrated in Fig. 6 is 
slightly larger; it has table movements of 28in., 
10in., and 18}in., and is of exceptionally strong con- 
struction. It may be driven either through a single 
pulley or by its own motor, the motor being, in the 
latter case, housed in the base of the column. Splined 
shafts running on ball bearings carry ground gears 
which drivethe spindle at twelve rates of speed ranging 
from 17 to 450 r.p.m. There are twelve rates of 
feed ranging from fin. to 10-4in. per minute, which 
are engaged from the front of the knee bracket by a 
crank handle and direct-reading dial. Rapid power 
traverses are provided for the table in all three direc- 
tions. There are four positions, two on each side of 
the knee, from which all the feeds and rapid traverses 
can be controlled, and there is a safety interlock to 
prevent two of them being put in action at the same 
time. The universal dividing head is similar to that 
of the machine just described. 

The principle of the Sunderland gear planer is, of 
course, familiar to our readers, but the machine shown 
in Fig. 7 is anew design. It will cut plain gears up 
to 32in. by 6in. with teeth of 3 D.P. or spiral gears up 
to a combination of 60 deg. by lin. normal pitch. The 
blanks to be cut are mounted on a horizontal arbour, 
one end of which fits the spindle of the dividing wheel, 
while the other end is supported by a sliding pedestal. 
The dividing worm may be disengaged from the 
dividing wheel for the purpose of testing the 
truth of the mounting of the gear blank on 
the arbour. The pedestal can be drawn clear 
of the arbour when the blanks are changed 
after being cut. The headstock which carries 
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the cutter slide is moved along the bed to suit the 
various diameters of gears by the large hand whee! 
shown at the front of the bed. The depth of cut 
is obtained by the same hand wheel, the amount 
of movement being shown on a graduated dial. 
When the desired depth has been obtained the head 
is clamped to the bed by convenient levers. The 
cutter slide is driven by a slotted crank along which 
the connecting-rod can be moved according to 
the stroke required. The slot is graduated. The 
cutter box is also movable to suit the position 
of the wheel to be cut. The slide is long enough 
to carry two cutter boxes, so that when quantities 
of similar spur gears are to be cut two cutters may 




















FiG. 9—-CUTTER SHARPENER—PARKINSON 


be employed, one cutting on each stroke. Alterna- 
tively, when coarse pitches are to be cut, a double- 
acting cutter box, carrying roughing and finishing 
cutters clamped back to back, may be employed. 
Rim stays carried by the housing of the cutter 
slide are provided to resist the pressure of the tools 
and prevent the wheel being distorted as it is cut. 
The machine requires about 7$ horse-power. 

The double-helical gear planing machine - see 
Fig. 8—is also of the Sunderland type. I[t will 
cut gears of 30 deg. helix angle up to 24in. in diameter 
by 4in. face with 4 D.P. teeth.’ In this machine the 
cutters are guided at the angle of the helix, and each 
is driven by a solid forged crank shaft. The shafts 
are geared together so that they move the slides to 

















FiG. 10--VERTICAL GRINDER-—-PARKINSON 


bring the cutters alternately to the central plane of 
the wheel, where no gap is left to reduce the effective 
width of the teeth. Simultaneously with the recipro- 
cating motion of the cutters the blank slowly rotates 
and the cutters move at a tangent to the pitch circle 
in exactly the same way as a moving rack would 
rotate a wheel with which it was geared. After the 
cutters have traversed the distance of one pitch the 
generating movement ceases in order to permit the 
cutters to index, or step back, one pitch before 
re-engaging. These combined movements generate 
the teeth to the correct shape and helix. 

The grinding machine shown in Fig. 9 has been 
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designed primarily for sharpening cutters up to 10in. 
long, used on Sunderland gear planers. It is driven 
by a 4 H.P. motor on the wheel spindle running at 
3000 r.p.m. The starter is enclosed in the column. 
The operator traverses the table to and fro by the 
hand wheel at the front, whilst with the left hand 
on the inclined hand wheel, he controls the position 
of the grinding wheel. The table is adjusted vertically 
by the screw and hand wheel beneath the table. 
The regular equipment includes the cutter holder, 
a sheet steel guard formed at the end for connecting 
to a dust exhaust. pipe, and a cup grinding wheel 
6in. diameter. The table measures 28}in. by 5in., 
and traverses 16in. The greatest distance from centre 
of the spindle to the table is 8in. The end movement 
of the spindle headstock is 3$in. 


The vertical grinder shown in Fig. 10 is intended 
for lipping and chamfering double-helical cutters. 
It has an electrically driven vertical spindle arranged 
to carry cup grinding wheels 6in. diameter. The 
motor is mounted directly on the spindle, and can 
be supplied for any standard voltage, three-phase, 
50 cycles, to run at 2800r.p.m. The starter is enclosed 
within the column, and the motor is started and 
stopped by push buttons. The table has 2lin. 
longitudinal travel by hand wheel, rack and pinion, 
6in. cross movement, and 15in. vertical movement. 
All the working parts are well protected from grit. 
The guard for the grinding wheel is formed to collect 
the dust, and may he connected to a dust exhaust 
system. 





(T'o be continued.) 








The Early Days of 


By CHARLES DAY, M.Sc. Tech. 


‘JAVING been so closely associated with the design 
and manufacture of the Diesel engine throughout 
its period of development, I might naturally have 
selected this subject for my Presidential Address. 
It has, however, been so fully covered by papers 
before technical institutions and by the technical 
Press, that it seemed best in regard to the Diesel 
engine to limit myself to a few items of information 
not generally available concerning its introduction 
in Great Britain, together with a note of a few early 
experiences. 

Early Experiences with the Diesel Engine.—In 
December, 1896, owing to the depression in the 
demand for sugar machinery, the board of directors 
of the Mirrlees Watson and Yaryan Company, 
Glasgow, on the motion of Mr. R. A. Robertson, 
appointed a committee to make investigation regard- 
ing the new internal combustion engine patented by 
Dr. Rudolf Diesel. This committee consisted of 
Sir Renny Watson, M.I. Mech. E., Mr. R. A. Robert- 
son, and Mr. John Platt, directors of the company. 
Correspondence then followed, and in’ February, 
1897, information regarding the working of the first 
engine was received. In the following month the 
committee reported on a visit to Augsburg and on the 
position of the negotiations. 

The latter portion of a paragraph in a letter by 
Dr. Diesel dated February 6th, 1897, illustrates the 
optimism of an inventor :-- 

It is a striking peculiarity of my motor that it does not 
work explosively but with slow combustion, therefore the 
diagram can be varied as in steam engines, which renders it 
easy to regulate it to varying requirements, while explosion 
motors, which can only be regulated by omission, are not to 
be compared with it. 

This peculiarity will most likely be of extreme value for 
motor carriages on roads and rails that are now the order of 
the day. 

Another quotation from a letter dated December, 
1898, illustrates the same optimism :— 

Each cylinder working with about 150 revolutions in four 
time gives 20 H.P.; this in two time about 40 H.P., and with 
300 revolutions about 80 H.P., so that three cylinders would 
give 200/250 H.P. 

The agreement for an exclusive licence for manu- 
facture and sale in Great Britain was signed on March 
24th, 1897. 

In April of the same year Dr. Diesel wrote saying 
that on the 22nd of the month a decision had been 
arrived at before the Imperial Patent Office in Berlin 
on the plea of invalidity by Mr. Emil Capitaine 
against Diesel’s principal patent, on the ground that 
the Diesel process of working was already described 
in Capitaine’s older patents, and that he had employed 
the same in an engine constructed eight to ten years 
earlier. The decision was against Capitaine. 

Drawings for a 20 H.P. single-cylinder engine were 
received in July, 1897, and im the following month 
the manufacture of an engine was authorised. Com- 
pletion of the engine was reported in November, and 
authority was given for an independent test by the 
late Professor W. H. Watkinson, M.I. Mech. E., but 
it was May, 1898, before this test was carried out. 

Various difficulties naturally occurred, and these 
caused considerable expense, which was found to be a 
heavier drain on the financial resources of the com- 
pany than it could then bear without serious concern. 

In the following year the Dieselmotoren Company of 
Augsburg offered to buy back the Mirrlees exclusive 
licence, and after negotiation this was arranged in 
return for a non-exclusive licence and a sum of 
money. Up to this time the Mirrlees Company had 
spent about £9000 on the engine and were still experi- 
encing many troubles. 

During this year (1899) it was decided to reduce the 
capital of the company, which was reconstructed as 
the Mirrlees Watson Company. Not long after this 
[ was appointed general manager of the company, 
and my first problem was to find work for starving 
workshops. I learned of the work done by the com- 
pany on the Diesel engine, but was warned against 
having anything to do with it, as the engine had caused 

heavy losses and was considered dangerous. But 


having had previous experience with two-stroke cycle 
gas engines, where pre-ignitions and back firing were 


* Extracted from the Presidential Address to the Institution 


the Diesel Engine.” 


not infrequent occurrences, 1 was attracted to the 
Diesel engine. After running it several times and 
experiencing some of the trouble, I obtained the 
consent of the board of directors to certain alterations 
and to the building of two new engines of larger size. 
The alterations to the old engine proved successful, 
and the engine is still in regular service. 

The two new engines on completion were installed 
in the company’s own power-house and put into daily 
service. Troubles, of course, occurred, but they were 
overcome one by one until this size and type of engine 
became very reliable and successful. A feature of 
engineering, however, is that as soon as success is 
reached, new developments are demanded. Thus the 
success of these 40 H.P. per cylinder engines running 
at 200 r.p.m. created a demand for lighter engines for 
use as auxiliaries on board warships. 

Two four-cylinder engines, each of 160 B.H.P. 
at 400 r.p.m., were ordered for H.M.S. ‘“* Dread- 
nought,” the warship which created so much interest 
at the time owing to its important new features and 
to the great rapidity of its construction. This order 
was followed a few months later by orders for similar 
engines for H.M.S. “Minotaur” and H.MS. 
“Shannon.” To suit the space, the air compressors 
were set to one side of the engine and driven by 
chains. This drive proved very troublesome and 
finally gears had to be substituted. 

About the end of 1905 orders were received from 
the Admiralty for specially light engines for the pro- 
pulsion of pinnaces. These were four-cylinder engines 
developing 120 B.H.P. at 400 r.p.m. The bed plates 
were of aluminium and the columns of manganese 
bronze. At that time not much experience in the 
making of large aluminium castings was available, 
and the rather complex bed plate proved very diffi- 
cult to make. One trouble was that the castings 
cracked on cooling, due to shrinkage on to cores 
which were too firm. This compelled us to find out 
how to make cores of sufficient rigidity to hold up 
until the setting of the metal, yet sufficiently yielding 
not to cause cracking by the shrinkage of the alumi- 
nium, which was weak when hot. 

An interesting early experience was a Diesel-electric 
propulsion scheme in 1912 on the ‘‘ Tynemount.” 
The two engines, each of 300 B.H.P., were similar to 
a number of engines supplied to the British Navy, 
but the electrical equipment contained many novel 
features. The scheme has been described in technical 
papers and in the Press, so I need not give details. 
Unfortunately, it did not give the expected results 
and was not continued. The engines were afterwards 
installed in power plants ashore and are still working. 

The troubles experienced with the early engines 
were principally cracked and seized pistons, cracked 
cylinder covers, top-end bearings, valves, and com- 
pressors. Cracked pistons necessitated the trial of 
various designs until the trouble was practically 
overcome. Seized pistons proved the necessity for 
extremely accurate alignment, whilst the necessary 
and the permissible diametral clearance had to be 
determined by experience. 

Trouble at the top ends of connecting-rods was best 
dealt with when we designed the step type of bearing, 
which reduced the load per square inch, in conjunction 
with a floating gudgeon pin. The use of nitrided 
gudgeon pins has in recent years effected still further 
improvement. Valve troubles were reduced step by 
step. 

Air compressors were, unfortunately, designed at 
first on wrong lines, as the first engine had a com- 
pressor which compressed air from atmospheric 
pressure to 1000 lb, per square inch, in a single stage. 
This gave extremely high temperatures which resulted 
in lubrication difficulties and several explosions. The 
next step was to draw air at about 100 lb. per square 
inch pressure from the main cylinder during the com- 
pression stroke by means of a timed overflow valve, 
but this valve gave trouble, and dirt was carried into 
the compressor and caused difficulties. A two-stage 
compressor practically cured these troubles, but later 
they were more completely eliminated by the use of 
three-stage compressors. 


Torsional vibrations of crank shafts are much 


Diesel engine manufacture. The calculation of the 
natural frequency of crank shafts has been reduced 
to a not unduly complex matter, though there are still 
problems which might with advantage be studied, and 
which might well be considered by the Institution. 

Our first six-cylinder Diesel engines were made in 
1912. The possibility of torsional vibrations both in 
the crank shaft and the cam shaft was recognised. To 
reduce the risk of trouble with the cam shaft and its 
gear drive we arranged the latter at the middle of the 
crank shaft and cam shaft. Fortunately, vibration 
trouble did not occur on these engines, but in the case 
of a larger slow-speed engine made later we met this 
trouble and had to overcome it by a change in the 
diameter of one half of the crank shaft. This com- 
pletely eliminated the trouble. 

In 1919 we made an eight-cylinder engine, and 
though we were clear of vibration at the normal speed, 
we experienced unpleasant critical speeds when 
running up to speed and when stopping. This trouble 
was overcome by fitting that very clever damper of 
Dr. Lanchester’s, which at that time had been fitted to 
some Rolls-Royce and Lanchester motor cars. Dr. 
Lanchester was doubtful if his device would have 
sufficient damping effect for the larger engines such 
as we made, but it proved so successful that we now 
use it on all engines having six cylinders or more, in 
addition to designing shafts so that critical speeds are 
as far as possible from the normal running speeds. 

I should mention that a great difficulty experienced 
in early days was in getting parts machined to the 
degree of accuracy necessary to give interchange- 
ability. Real interchangeability of parts which have 
very small tolerances demands very accurate machine 
work. 

In speaking of troubles I have used the pronoun 
“we,” for such matters are not dealt with or over- 
come by one man, but by a team. 

This brief outline gives an indication of the kind of 
development work which occurred during the early 
years of the Diesel engine. Present-day develop- 
ment is along two principal lines: (1) the production 
of engines for new purposes, such as the propulsion of 
aircraft and of road vehicles requiring very light 
engines occupying small space ; and (2) the reduction 
in cost of engines for industrial use, by increasing the 
speed, whilst at the same time retaining as far as 
possible the reliability of the older and slower-speed 
types. The latter development, by reducing space 
and weight, also opens up new fields of application, 
as, for instance, locomotives, and enlarges existing 
fields. 








Obituary. 


THEODOR PETERSEN. 


Many of our readers will learn with deep regret of 
the death of Mr. Theodor Petersen, of Callender’s 
Cable and Construction Company, Ltd., which 
oceurred on Friday, November 2nd, at his home, 
“The Lea,” Esher, Surrey, at the comparatively 
early age of sixty-five. Mr. Petersen was born in 1869 
in Birmingham, and was the oldest son of Mr. T. W. 
Petersen, the Danish Consul in that city. His educa- 
tion was completed at Clifton College, and he served 
his engineering apprenticeship with Marshall’s, of 
Gainsborough. After being for a time on the staff of 
the Brush Electrical Engineering Company, Ltd., he 
was appointed assistant engineer to the original 
Bournemouth and District Electric Supply Company. 
Ltd. His next work was in Denmark, and it was 
while he was in that country early in 1895 that he 
applied for the post of assistant manager to Callender’s 
Bitumen Telegraph and Waterproof Company, Ltd. 
It was on account of the warm appreciation of his 
work with the Brush Company by the late Mr. J. 8. 
Raworth that Mr. Tom Callender gave him the post. 
In 1905 he was made a full member of the Institution 
of Electrical Engineers and appointed joint manager 
of the Anchor Cable Company at Leigh, Lancashire. 
Twenty-five years later he became assistant managing 
director of Callender’s Cable and Construction Com- 
pany, Ltd., and a director of the Anchor Cable Com- 
pany, Ltd. He was also a director of the St. Helens 
Cable Company, Ltd., the Kalbitum Paint Company, 
Ltd., and the Bungay Gas and Electric Light Com- 
pany, Ltd. Whilst it is true that the Cable Makers’ 
Association is responsible for the stopping of unfair 
competition at home and also for the keeping of 
foreign-made cables out of England, it may be 
recalled that to Mr. Petersen was due to a large extent 
the amity which smoothed out differences between 
members of the Association. As a consulting engi- 
neer and an administrator Mr. Petersen had the 
power of controlling a large staff without friction and 
of imbuing it with high business principles. He 
will be very greatly missed and his position will not 
easily be filled by one man. His example will long 
remain to guide those who must carry on his work. 








THE present membership of the British Motor and 
Sailing Ship Owners Association total 522 ships of 36,362 
net tons belonging to 203 owners. In February, 1934, the 
end of the previous financial year, the figures were 551 








of Mechanical Engineers, November 2nd. 





better understood now than in the early days of 





ships of 38,038 net tons belonging to 226 owners. 
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Y certain modifications to the English Electric 
Company’s L.T. cartridge fuses, it has been 
possible, as previously explained, to make them 
suitable for clearing fault currents up to 150,000 kVA 
at 3000 volts. The results of tests made with a view 
to showing that the claim can be justified are now 
available, and are demonstrated by the oscillograph 
records, Fig. 21, which were obtained under the con- 
ditions depicted in Fig. 22. Although the tests were 
made on a 2750-volt, 60-cycle supply, giving a short 
circuit of only 125,000 kVA, the large margin of 
safety that was found to exist led the investigators 
to conclude that there was no risk whatever in rating 
the fuses at 150,000 kVA at 3000 volts. For the 





sake of convenience, the normal fuse rating, 
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Capacity Fuses. 
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vided for isolating the testing apparatus from the 
bus-bars attempt to operate. In all cases the pre- 
arcing time of the fuse was cut down to the smallest 
possible value, as illustrated by the oscillogram 3, 
in which the current rise calculated to be approxi- 
mately 4x10? ampéres per second was cut off. 
The test results were so consistent and the margin 
of safety so uniform on every fuse that was opened 
up for inspection, that it was concluded that the 
fuses might be rated at 150,000 kVA at 3000 volts 
with perfect safety. 

Medium and high-voltage “‘ Aeroflex ’’ fuses made 
by Parmiter Hope and Sugden, of Longsight, Man- 
chester, both operate on the same principle. The 
former are used mainly on distribution boards 
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FIG. 21—OSCILLOGRAMS (REDUCED IN THE RATIO 1°48:1) OF H.T. SHORT CIRCUIT TESTS 


maximum current peak, and duration of short circuit, 
as shown by the oscillograms, are set forth below : 


Normal Maximum Duration 
Test Fuse eurrent of short 
No. rating. peak. circuit. 
Amps. Amps. Second. 
ey , 60 20,000 0-0054 
wats ne 180 38,000 0-0088 
5.4 . 180 28,000 0-0104 


In all cases the fuses behaved satisfactorily, and 
cleared the short circuit within three-quarters of 
a cycle. During the whole series of tests, ten in all, 
there was consistency of the time of rupture, the 
total duration of short circuit being, in all cases, 
within the figures given above. Beyond pitting of 
the arcing tips, the small oil circuit breaker in series 
with the fuses tested suffered no damage. The 
tests indicated that the fuses will pass the maximum 
short-circuit current recorded of 38,000 ampéres 
without distress or any external disturbance, and 
that the total duration of the short circuit is limited 
to a period which ensures that the fuse will operate 
before automatic circuit breakers in series with 
them have time to do so. The latter was proved 
by the performance of the small circuit breaker on 
which the short circuit was made, and by the fact that 
in no case during the testing period, amounting 
to three days, did the main oil circuit breaker pro- 





which necessitate the provision of fuses having an 
adequate time lag on all overloads up to approxi- 
mately ten times full load in order to ensure priority 
of operation to fuses of smaller rating, such as service 
cut-outs or sub-distribution board fuses, at a more 
remote part of the system. The bi-metallic principle 
adopted in the construction of these fuses enables this 
result to be secured and permits of a continuous 
operating current which is a large percentage of the 
minimum fusing current with exceptionally low 
temperature rise, so that no margin of unusable 
overload condition exists between the continuous 
rating and fusing current. The fuses are capable 
of clearing short circuits of from 50 to 75 times the 
normal full load rating, a breaking capacity which 
has been found to be adequate for all ordinary con- 
ditions associated with feeder pillars, sub-stations, 
and distribution generally. On three-phase, 400-volt 
systems, the rupturing capacity of the LD type 
fuse, Fig. 23, is up to 35,000 kVA, and that of the 
pillar type, Fig. 24, 25,000 kVA. The standard 
460-volt fuse, Fig. 23, for A.C. or D.C., consists of a 
special element (Figs. 25 and 26), surrounded by a 
filling powder in a container with caps and contact 
blades at its ends. 

When the fuse blows an escape for the gases is 
provided by the patented double-contact plates, 








which, in addition to making contact with the fuse 
element, serve to control the rate of the release of 
the gas. Numerous tests are said to have shown that 
owing to the arc-damping properties of the powder, 
and the pressure brought to bear on the arc within 
the container under severe short-circuit conditions, 
the fuses operate within not more than one cycle. 
The definite time lag and close and accurate rating 
are claimed to be unaffected by continuous service 
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FiG. 22—FUSE TESTING EQUIPMENT 


or atmospheric conditions, and the fuses are capable 
of carrying full load current continuously without 
overheating or oxidation, whilst as the element 
melting temperature is 178 deg. Cent., the operating 
temperature is reduced without reduction of the 
breaking capacity or rating. These advantages arc 
made possible by the Aeroflex fuse element (Fig. 25) 
having the centre part composed of a special low 
melting-point alloy covered with a material which 

















FIG. 23—-STANDARD ‘‘ AEROFLEX'’ FUSE 


ensures the complete fluxing of the molten metal 
with the powder, and protects the alloy against 
oxidation, &c. When the fuse operates on a severe 
short circuit, the alloy centre is not involved. The 
actual rupture then takes place on the copper at 
each end, but when the fuse is blown on an overload 
the alloy centre is melted out, and the break takes 
place at the centre of the strip. The time required 
to clear a short circuit is directly proportional to 
the value of the current, and, owing to the very low 
resistance of the fuse element, the current rise can 
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be extremely rapid, thereby ensuring a practically 
instantaneous break. In the case of an overload, 
however, a definite time lag is obtained. Operation 
is said to be unaffected by the position in which these 
fuses are mounted. 

While in the past the method of determining the 
standard ratings of the fuses consisted of plotting the 
time current curves, since the introduction of the 
clement described a modified method has been em- 
ployed. In addition to plotting the time-current 
curves, tests are now taken by means of thermo- 
couples placed in-various positions in the fuse, and 
in this way the temperature of the alloy centre is 
obtained at all currents up to the melting point of 
the fuse. The temperature of the fuse handle is also 
obtained, and in many cases that of the contacts, 
thereby making it possible to arrange for a much 
closer rating than before. On each element three 














FiG. 24—PiILLAR TYPE FUSE 


are available—the cool-running or 
medium 


standard ratings 
minimum rating, the standard rating, and the 
rating. 

Whereas the operation of some fuses renders them 
of no further use, the “‘ Aeroflex ’’ fuse elements are 
r¢placed by the makers free of charge, for owing to the 
standardised results obtainable, it is now possible to 
eliminate the majority of fuse operations. A complete 
range of elements from 5 ampéres up to the maxi- 
mum capacity of the particular fuse is available for 
use with the fuses now under consideration. For 
use in totally enclosed iron-clad switch fuses, and in 
all positions in which a shielded fuse is unnecessary, 
an unshielded fuse—Fig. 23—is supplied, and a 
shielded type suitable for all positions. The latter 
complies with the Home Office regulations when used 
with the maker’s front-connected china base, and 
can be safely used in earthed cast iron cases, either 
in the form of distribution boards or service fuse- 
boxes, and on sub-station fuse panels for the pro- 
tection of feeder cables and networks. The Aeroflex 

















Fic. 25—FUSE ELEMENT 


fuses of the unshielded and shielded types can be 
supplied to carry any current between the minimum 
and maximum ratings given in Col. 3 in the table 
below, although, unless otherwise specified, they are 
supplied for the maximum rating. They are made 
when called for with a special non-hygroscopic barrel 
for use in foreign climates and damp situations, 
and if necessary with an indicator to show when a 
fuse has blown. 


unless otherwise specified they are wired for the 


maximum current ratirig. 


Maximum 
continuous Fuse 
No. carrying ratings. 
capacity. 
Amps. Amps. 
l 120 5 to 120 
2 200 5 to 200 
3 300 5 to 300 
5 500 5 to 500 
The ‘mii traction fuse for 650 volts A.C. 


D.C. is a heavy-duty, cartridge fuse for the seotediion 
of power station auxiliaries, railway and tramway 
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FIG. 26—SECTION THROUGH STANDARD FUSE 


circuits, and other circuits demanding a fuse of high- 
breaking capacity. It differs from the standard type 
mainly in that it has an inner and outer casing, as 
shown in Fig. 27, and the space between the two serves 
as an expansion chamber. Communication between 
the two casings is provided by a small hole, normally 
closed by a paper seal, in the wall of the inner chamber 
which contains the fusible element surrounded by the 
powder filling, in which the contact stems are also 
embedded. When the fuse blows under heavy short- 
circuit conditions, the gases and some of the powder 
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FIG. 27—TRACTION FUSE 


pass from the inner to the outer chamber through the 
small opening. As there is no vent in the outer 
chamber, there is no escape of gas or flame, and the 
fuse can therefore be safely used in earthed iron 
cases without linings or other protection. On a 
recent test one of these fuses cleared without damage 
a short circuit of 1000 times full-load. current. 
Although many attempts have been made to test 
these fuses to destruction, it is said that so far no 
short-circuit conditions have been found that cannot 
be cleared with safety. The fuses are suitable for use 











Maximum 
No. continuous Fuse 
(unshielded carrying ratings. 
type). capacity. 
Amps. Amps. 
60 60 5to 60 
120 120 5to 120 
200 200 5to 200 
300 300 5to 300 
500 500 5to 500 
750 os 10 to 750 
1000 .. 1000 50 to 1000 
1500 . 1500 -100 to 1500 


Pillar ‘ei Aeroflex fanni-<tita: ile eee been 
produced for use in feeder pillars, kiosks, and under- 
ground sub-stations, or wherever a porcelain handle 
type of fuse is desired. The form of contact differs 
from that of the shielded and unshielded fuses. It 
has been designed to suit the maker’s street pillar, 
and the fuse can replace certain types of copper- 
wired porcelain fuse carriers in existing contact 
fittings. Fuses of this type are made to carry any 


current between the minimum and maximum ratings 











Fic. 28—FUSE WITH INDICATOR 


on inductive 650-volt D.C. traction circuits, and in 
power stations where short circuits in excess of 50,000 
kVA may easily occur. 

Apart from dimensions, the element of the traction 
fuse corresponds to all intents and purposes to the 
element of the standard fuse, and the thermo- 
couple method of obtaining the standard ratings, as 
described in connection with standard “ Aeroflex ” 





given in the third column in the table below, but 





as in the case of the former type, three standard 
ratings are available on each traction fuse element, 
the cool running or minimum rating, the standard 
rating, and the close or maximum rating. A complete 
range of traction fuse elements is available, ranging 
from 5 ampéres up to the maximum capacity of the 
fuse. The fuses can either be rewired by the makers 
free of charge or by the user. The standard traction 
fuse fully complies with the requirements of H.M. In- 
, | Spector of Factories. Fuse carriers are supplied with 
fuse elements to carry any current between the 

















FIG. 29—“' AEROFLEX"’ H.T. FUSE 

minimum and maximum ratings given in the third 
column of the table below, but unless otherwise 
specified they are supplied for the maximum rating. 


Maximum 
continuous Fuse 
No. carrying ratings. 
capacity. 
Amps. Amps. 
60 60 5to 60 
120 120 5 to 120 
200 200 5 to 200 
300 300 5 to 300 
500 500 5 to 500 
650 650 5 to 650 


If it is desired to have a visible indication of the 
fact that a fuse has blown, the indicator pattern of 
traction fuse, shown in Fig. 28, may be employed. 
The indicating device consists of a small glass tube 
with detachable insulated end caps fixed between the 
end shrouds of the fuse, and with a resistance wire 
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FIG. 30—OSCILLOGRAPH RECORD OF H.T. FUSE 


inside carrying a red bead in the centre. When the 
fuse element blows, the indicator wire is fused, and - 
the bead falls to the bottom of the tube, thus indicat- 
ing that the circuit has been broken. Renewal of 
the indicating wire is a simple matter. 

The Aeroflex high-tension renewable fuse—Fig. 29 
—operates on the principle described. It is made for 
capacities of from 5 to 100 ampéres at 2200 to 44,000 
volts, for the protection of overhead lines, step-down 
transformers, &c., the rupturing capacity being 
100,000 kVA. An oscillograph record of a test on a 
6600-volt, 20-ampére fuse is given in Fig. 30, which 
is self-explanatory. 

(Te be continued.) 








THE Government of Bengal has decided to allow the 
Calcutta Tramways Company to run tramears over the 
new Howrah Bridge. This arrangement will necessitate 
the widening of the bridge from 60ft.' to 71ft. and raise 





fuses, is also applied to the traction fuses. Similarly, 


the cost by about Rs. 27,25,000. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


UNIVERSITY DEGREES IN ENGINEERING. 


Str,—This country, depending for very existence on its 
ability to gain and to retain external markets for its 
manufactured products, cannot afford to have any but the 
very best engineers. Hence THE ENGINEER is doing a 
much-needed service in probing the question of “ Uni- 
versity Degrees in Engineering.” Uncertainty in the 
standard of ability of the possessor of a degree in engi- 
neering science cannot but tend to depreciate its value. 
Therefore in, the interests of the universities themselves, 
of the engineering profession, and of students entering it, 
it is highly important to discover what is wrong and to 
rectify it. May I therefore venture to put forward a con- 
crete suggestion ? 

Let there be only three degrees in engineering or tech- 
nical science, viz., (1) B.Se.T. or “ ordinary ” degree for 
the man who is going to carry out the ordinary, so to 
speak, routine work of engineering; (2) M.Sc.T. or 
* honours * degree for the man who is going to engage in 
research work or higher design; and (3) D.Sc.T. as the 
crowning reward for proved brilliance in’ actual work by 
holders of the M.Sec.T, degree. The T. is to distinguish 
degrees in technical science from those in pure science. 

Nobody must be allowed to take up course (1) unless 
his engineering fitness has been proved by psychological 
as well as educational tests. The course itself and the 
mode of carrying it out must be so devised that the 
possessor of a B.Sc.T. degree shall be expert in engineering 
calculations and the use of drawing instruments, and so 
thoroughly grounded in the basic principles of engineering 
science that they will form part of his mental equipment 
for all time. To ensure this, the mathematics, drawing, 
mechanics, physics, chemistry, and economics must be of 
real use in engineermg. It is better far to absorb and 
retain a thorough knowledge of essentials than to be the 
ephemeral possessor of a hazy knowledge of a vaster field. 

Students who have obtained the B.Sc.T. degree, and 
who during that course have unquestionably proved their 
ability to enter the course for the M.Se.T., will receive the 
best possible instruction in the particular branch of engi- 
neering in which they propose to specialise. Holders of 
the M.Se.T. degree will be eligible for the D.Se.T., and the 
test imposed for obtaining the latter must be such as to 
ensure that the degree is the hallmark of outstanding merit. 

While on this subject it seems pertinent to refer to the 
method of teaching itself. Can a course of lectures at 
which students pass most of their time in hurriedly taking 
down notes of the matter which they have subsequently 
to study be really called an efficient method of teaching ? 
Surely it would be far better to print the lectures or to 
adopt a textbook and to employ the leeture hours for 
explaining more fully the more diffieult points and to 
answer questions put by students? Teaching is a diffi- 
cult art, and so teachers at primary and secondary schools 
are required to undergo a course of instruction in it. 
Would it really be asking too much of university lecturers 
to do the same ? I fear that at universities much goes on 
under the name of teaching that woulc not be tolerated in 
other fields of education. ArtauR Devon. 

London, November 4th. 


Sir,—There is one small point to which I should like to 
draw your attention in your interesting leader on 
* University Degrees in Engineering,” in your issue of 
November 2nd. 

It is in connection with the statement that * an engi- 
neering student, if he elects to study at Victoria University, 
may obtain the B.Sc. degree, but if he enters the College 
of Technology he will, by following a similar 
curriculum under the same group of professors and 
lecturers, qualify for the degree of B.Sc. Tech.” 

Actually, the two institutions have separate and entirely 
independent staffs, and each institution has developed a 
curriculum which seems best fitted to the needs of its own 
students. A. H. Grpson. 

Manchester, November 5th. 


[We accept Professor Gibson’s correction and publish it 
gladly. The point involved may, by itself, be deemed a 
relatively minor one, but it illustrates the lack of clarity 
characteristic of the prospectuses of nearly every British 
university. Having studied them all we assign highest 
place in the order of obscurity to Dublin, with Oxford and 
Cambridge closely tieing for the second place. The 
prospectus issued by Bristol University might well be 
studied by other institutions as a model of clarity. Those 
covering the work of the Faculty of Science at Victoria 
University, Manchester, and the work of the Faculty of 
Technology at the Municipal College exhibit a perplexing 
lack of co-ordination from the point of view of anyone 
attempting to study the organisations of the two faculties 
as departments of one and the same university. The mis- 
statement in our leading article is only one of several which 
we might have made had we not sought guidance outside 
the prospectuses. In the prospectus issued by the Faculty 
of Science Dr. Gibson is described as Beyer Professor of 
Engineering and Director of the Whitworth Laboratories. 
In the prospectus issued by the College of Technology Mr. 
Dempster Smith is described as Professor of Mechanical 
Engineering in the University and in the College, and Dr. 
Hollingworth is described as Professor of Electrical Engi- 
neering in the University and in the College. Nearly all 





the lecturers and assistants are similarly designated as 
holding a dual office. In spite of these categorical state- 
ments we take note of the fact that the two institutions 
have separate and entirely independent staffs. There is, 
doubtlessly, some simple explanation of the position but it 
is for others, if they think it necessary, to offer it.— 
Ed. The E.} 








South African Engineering Notes. 
(By our South African Correspondent.) 
Union-built Locomotives. 


THE Railway Administration’s new enterprise of 
building locomotives from parts of old ones is now under 
way, and good progress is being made with the construc- 
tion of the experimental engine referred to in these notes 
last month. It is being fitted from parts of existing engines 
and is described by one railway official as ‘‘ the most 
important job of its kind undertaken in South Africa,” 
and the result is being awaited with great interest in 
engineering circles. 

The new engine is intended to increase the hauling capa- 
city on 45]b. rails without unduly raising the costs. 
It will have a tractive force of 33,000 1b., and will be 
made up principally from standard parts of other engines. 
For example, it is the intention of the Administration 
to provide a boiler from another locomotive and replace 
the latter with a boiler now being built in the Union. 
In addition, the wheels will be selected from those of 
existing “‘ Class 8 ’’ engines, and the axle-boxes and springs 
will also be standard with this class, so that the spares 
required for the new type will be exactly similar to those 
of other widely used engines. Although the new loco- 
motive will be restricted to the 45 Ib. rail and a maximum 
load of 11 tons per coupled axle, the design will present 
several interesting technical features—so it is stated—all 
of which will tend to increase hauling capacity, while not 
increasing the costs of operation. The total weight of the 
engine in working order will be about 73 tons. Although 
the railway engineering staff expresses complete satis- 
faction with the enterprise, outside engineers are at a loss 
to understand the departure, and some ridicule it. Were 
times so bad that expenditure on new locomotives would 
be a serious item, it would be understandable, though the 
general opinion is that collecting parts from the work- 
shops at the different railway centres, and building 
engines out of them, will be, if anything, more expensive 
than obtaining new ones from overseas; but the Union, 
thanks to the huge sums it is obtaining annually from 
taxation of the mines, and particularly the extra taxation 
imposed on the profits realised by the mines from the gold 
premium, has made the Treasury so bursting with money 
that all sorts of enterprises are being entered upon to 
try and get rid of it. For the present therefore the reason 
for the new departure is a mystery, but pending its being 
cleared up, it is providing amusement for those who look 
on the light side of things, one of whom recently asked if, 
in the event of the supply of parts available running out, 
the Administration would order locomotives from overseas 
which could be dismantled to supply them. 


8.A. Harbour Problems. 


The Harbours Commission has completed the 
preliminary survey of the problem of Cape Town’s docks. 
Among the problems being studied are the great amount of 
congestion experienced at the docks owing to lack of 
berths with sheds, and the lack of sufficient facilities for 
loading maize and fruit. At Cape Town there are only two 
berths with proper facilities for loading fruit, and only one 
berth for loading maize in bulk, and as a result vessels 
have had to be moved to and from the chutes several 
times to load the maize intended for them. September 
has seen the culminating point in Cape Town’s trade 
expansion since the beginning of the year. All the pros- 
pects indicate that this expansion is likely to be main- 
tained, and that more ships are likely to call at Cape Town 
than ever before. Only a few days ago the inauguration 
of a new monthly service between South Africa and South 
America was announced. 


Rising Railway Revenue. 


Almost every week the earnings of the Union 
Railways show considerable advances, as compared with 
the earnings for the corresponding periods of last year, 
which, again, were in advance of the earnings in 1932. 
For instance, the railway earnings for the week ended 
August 4th were £531,259, as against £460,464 for the 
corresponding week of 1933; for August 18th the total 
was £530,874, compared with £473,962 in 1933; for 
August 25th, the total was £530,407, compared with 
£456,181 in 1933. A new high level was, however, reached 
for the week ended September 22nd, when the total was 
£535,115, compared with £459,207 for the corresponding 
week of 1933. This amount was £100,000 in excess of the 
weekly estimate, and was the highest level reached by the 
railways for over five years. It was, however, surpassed 
the very next week, when a total of £549,789 was returned. 


Heavy Freight on Coal. 


Some surprising figures were recently supplied 
by Mr. J. Mordy Lambe, City Engineer of East London, 
in an address to the East London Retailers’ Council. Last 
year, he said, the total cost of producing electricity at the 
Council’s power station was £26,000, of which £17,900 was 
expended on the purchase of coal, and out of this sum no 
less than £14,300 was paid to the South African railways 
for the carriage of the coal from Transvaal collieries to 
East London, the cost of the coal at the colliery being 
therefore only £3500. Other towns near the coast are 
faced with similar high freight charges for railage from 
the collieries. 

Air Cooling in Deep Mines. 
The President of the Metallurgical and Mining 


Society of South Africa in his address to members dealt 
with the problem of “ Air Cooling at Depth ” in mines. 





One important heat agent in deep mining, he said, was the 
auto-compression in ventilating air at a rate of 5§ deg. Fah 
for every 1000ft. of vertical depth. The strata under 
heat was another cause of high temperature air in deep 
levels. It, however, varied in different parts of the 
world. On the Rand it was 101 deg. Fah. at 8000ft. 
Moving air gathered much more heat from wet than from 
dry rock, and also became deprived of evaporative cooling 
effect. High temperature air after saturation lost its 
cooling properties to a sad extent. In the latest wet shaft 
systems it had been found that air was 5 deg. cooler when 
landed vertically at 6000ft. than when it was landed to 
the same depth through a vertical shaft to 4000ft. and 
then by incline. The distance the air had to travel and 
spread was the determining factor. Discussing the depth 
to which mines can go, Mr. Ranson mentioned that the 
estimates of 9000ft., 10,000ft., and 12,000ft. which had 
been made betrayed ignorance of the factors at stake. 
He pointed out that the working costs of the Rand in 
1893 was 34s. per ton for a vertical depth of only a few 
hundred feet, whereas in 1932, after forty-five years of 
exploitation, during which depths of 6000ft. had been 
reached, some mines were returning working costs of 
19s. per ton. The average yield in 1932 of six mines work- 
ing below the 6000ft. level was 25s. per ton. The gravest 
problems of low-grade mines were the movements of 
heavy ground and the providing of suitable stable working 
conditions in high temperatures underground. One of 
the fundamentals in successful mining was uniform settle- 
ment on the roof. Anything which tended to prevent that 
threw unnatural stresses on other portions of the mine. 
Isolated blocks, too large to burst, did incalculable harm 
in throwing weight on other parts of the mine. The 
strata above the reef had changed in behaviour as various 
vertical horizons of the mine had changed. At 2000ft. 
it was hardly necessary to provide » but below 
that the practice of leaving isolated pil in the stoping 
area was instituted. Between 3000ft. and 4000ft. the 
inevitable bursting of these pillars took place, which 
necessitated further methods of support. Below that 
level many systems of support had been introduced, 
encountering changed conditions as they came along, 
with a fair amount of success. 


Johannesburg’s Electrical Development. 


The City Council of Johannesburg has accepted 
the tender of the British General Electric Company, Ltd., 
for one 15,000-kilowatt turbo-generator, condensing 
plant, and foundations, together with essential spares, at 
a total cost of £47,086. Another set of similar dimensions 
may be installed at a much earlier date than was anti- 
cipated in the original ten years’ plan, owing to the enorm- 
ous increase in the demand. 


A 20,000-kW Turbo-alternator. 


A turbo-alternator for the East Kand Mines, 
Ltd., arrived at Durban during September, and provided 
the new 80-ton crane at the docks with a good test for its 
efficiency. The turbo-alternator, which has been supplied 
by C. A. Parsons and Co., Ltd., Newcastle-on-Tyne, is a 
20,000-kW machine. The turbine parts weigh in all 
1044 tons, while the alternator parts, including the 76-ton 
stator, weigh 114 tons 


Steel Roads in the Union. ; 


The Iron and Steel Industrial Corporation in 
Pretoria is making a careful study of the potentialities of 
the scheme for steel roads, and at the conclusion of its 
investigations it will approach the Transvaal Provincial 
Administration with definite proposals. The iron and 
steel people are satisfied that the scheme will yield satis- 
factory results, and they have already had discussions with 
officials in the road department of the Provincial Adminis- 
tration regarding the practicability of the scheme. It is 
understood that the Provincial Authorities are prepared 
to consider the merits of the proposal. The roads which 
the steel works have in view will be practically ever- 
lasting, it is claimed. No foundation will be required. 
and existing roads will be merely levelled and covered 
with grit and then upon this a steel sheet about fin. thick 
will be placed. The steel sheet will be asphalted, and 
this will complete the construction of the road. 

According to calculations, the construction and main- 
tenance of the proposed roads will cost much less than 
the expenditure on ordinary main roads. The autho- 
rities at the iron and steel works regard the scheme as 
practicable, and maintain that it has already been used 
with success in overseas countries, including France and 
Germany. The steel works will be in a position to provide 
both the steel and the tar required for the roads. It is 
intended to construct such a road a few hundred yards 
in length by way of an experiment. The cost of this will 
be borne by the steel works. The road will be made in 
sections which will be welded together. The asphalt 
with which it will be tarred will cover holes in the steel 
and reduce wear to a minimum. 


More Men for Steel Works. 


Although the South African Iron and Steel 
Works have only been in operation for a few months, the 
Corporation is increasing the number of European em- 
ployees from the present number of approximately 1500 
to 2000. Of the 500 new men, about 110 will be recruited 
from Wales. The overseas men will all be skilled workers, 
and will be employed at the sheet works. It is understood 
that the preliminary work in arranging their contracts has 
been completed, and that they will arrive in South 
Africa in February or March next. 








Tue L.N.E.R. Co. has authorised a scheme for the pro- 
vision of colour light signalling between Bethnal Green 
and Hackney Downs. This is @ continuation of the 
exisiting colour light signalling on the Enfield branch, and 
will also link up with the scheme which is nearing com- 

letion for a similar type of signalling between Hackney 
bowen and Clapton. It is anticipated that the new signal- 
ling will be of considerable benefit to the running of the 
intensive passenger train service over this section of the 
line, particularly during foggy weather. 
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Railway and Road Matters. 


Iv is announced by the G.W. Railway that Mr. A. W. 
Hollingdale, assistant divisional engineer, Newport, has 
been appointed divisional engineer, Cardiff; Mr. T. T. 
Mead, assistant divisional engineer, Cardiff, has been 
removed to Newport; and Mr. G. R. Smith, assistant, 
divisional engineer’s office, Paddington, has become 
assistant divisional engineer at iff. 


[In an article on tunnel construction in a recent number 
of the London and North-Eastern Railway Magazine 
details are: given of Woodhead Tunnel. It is 3 miles 
13 yards in length and the gradient is 1 in 201 rising from 
west to east. The tunnel begins at Woodhead Station on 
the west and ends at Dunford Bridge, where is the summit, 
966ft. above sea level. The railway is double line and there 
is a separate tunnel for each line; these are connected 
by manholes about 200 yards apart. Five shafts were 
employed in its construction, and as the material was 
sandstone and millstone grit, over 150 tons of gunpowder 
were used in its excavation. The work was hampered by 
an influx of water and it was estimated that nearly 2000 
million gallons were pumped out before the tunnel was 
completed. The down tunnel was opened on December 
22nd, 1845, but the up tunnel was not commenced for 
another two years ; it was opened on February 2nd, 1852. 


AccorpD1nG to the Railway Returns for 1933, the number 
of railway-owned ons at the end of the year was 
647,000, a decrease of 21,324; their tonnage capacity was 
7,286,991, a decrease of 183,232 tons. The average tonnage 
capacity was 11-50 tons, compared with 11-41 tons in 
1932, The number, exclusive of special vehicles, of 20 tons 
capacity and over was 28,514, of which 26,446 were 
allocated specially to mineral traffic. The co nding 
figures for 1932 were 28,688 and 26,700 respectively. The 
number of containers in 1930 was 4385; for the two 
following years the totals were 6290 and 7027, and these 
rose to 8553 by the end of 1933. There were 4545 privately 
owned wagons registered during 1933 by the Railway 
Clearing House for use on British railways, compared 
with 902 in 1932 and 1287 in 1931. The 1933 figures 
included 4130 20-ton coal wagons and ten 20-ton tank 
wagons. Of the remainder, 371 were 12-ton coal wagons. 


MECHANICAL coaling plant was a subject dealt with in 
the October issue of the Railway Newsletter. Therein it was 
said that the first such plant in this country was installed 
at Crewe North engine shed in 1911. The Crewe installa- 
tion, we would add, was described by the late Mr. Bowen 
Cooke, the then chief mechanical engineer to the London 
and North-Western Railway, in a paper read at the Insti- 
tution of Civil Engineers on November 12th, 1912. Therein 
Mr. Cooke opened his remarks by saying that what was 
then a common sight in the United States might, in course 
of time, become equally so in England. In view of the 
realisation of that anticipation it may be remarked that 
the discussion on the paper revealed divided opinions as 
to the merits of mechanical coaling ; one eminent engineer 
was particularly critical on the waste caused by breakage. 
That piont had been anticipated by the author, who said 
that it was “ sufficient to make one pause to consider 
how this waste may be avoided.’ Proceeding, he said 
that mechanical plants should therefore be designed with a 
view of dropping the coal as few times as ible between 
wagon and tender, minimising the height of fall, and sliding 
the coal where possible. 


WE have-already noted—in our issue of October 19th— 
that the number of railway servants in March last was 
575,048, as compared with 566,300 in the corresponding 
month of 1933. An analysis of the figures shows many 
variations that go to make up that increase of 1-54 per 
cent. The improved trade, as we suggested, would lead 
to more men in some grades, but that probably would be 
offset by men dispensed with as a consequence of economies 
effected through pooling. Pooling, no doubt, accounts for 
the drop from 64,989 to 62,334 in officers and clerical staff 
and in that from 5323 to 5233 in station masters and from 
9885 to 9509 in supervisory staff, and from 2942 to 2775 
in technical staff. Better trade, on the other hand, prob- 
ably explains the increase from 21,094 to 22,632 in carters 
and vanguards, that from 8779 to 8870 in checkers, from 
32,171 to 33,265 in engine drivers and motor men, from 
29,832 to 30,624 in firemen. The changes in the two 
grades last named suggest that more engines are in work. 
There is, however, a decrease of from 10,322 to 7970 in 
engine cleaners, but perhaps the increase of from 8480 to 
8710 in locomotive shed staff explains that. The great 
reduction in the number of signalmen and permanent 
way men that has been so noticeable for the last four or 
five years ap to have been stopped; signalmen 
decreased from 25,537 to 25,032 and permanent way men 
from 54,626 to 64,195. 


In this column, on October 12th, mention was made of 
the opening, fifty years previously, of the Metropolitan 
District and Metropolitan jointly owned line between 
Mansion House and Aldgate stations, which allowed for 
the completion of the inner circle lines. Incidentally, 
Mansion House, no longer being a terminal station, was 
less crowded, There was a collision there on August Ist, 
1879, and Colonel Yolland, when reporting on it on behalf 
of the Board of Trade, said that the accommodation was 
very limited, as, at times, there were as many as nine 
engines and six trains standing on the various lines at the 
same time. Shunting signals were recommended and the 
District Railway called in W. R. Sykes to advise what 
should be done. As a consequence each of the four roads 
in Mansion House was provided with a shunt-in and a 
shunt-out signal and that was done without the provision 
of any additional levers. The signals were operated elec- 
trically through the means of a two-way switch on the 
lever of the starting signal for wghi ce Sees road concerned. 
The latter signal continued to be worked mechanically and 
when a shunt had to be made the lever was moved a short- 
distance, but not sufficiently so to affect the signal wire. 
The two-way switch was turned to the left for a shunt to 
the left and to the right for a movement in the opposite 
direction, and that actuated the shunt signal concerned. 
The turning of the switch back-locked the starting signal 
lever, so that it could not be pulled farther. As the shunt 


Notes and Memoranda. 


THE construction of a new reservoir in the Lee Valley 
has been agreed to by the Metropolitan Water Board. The 
scheme as submitted by the chief engineer shows that 
the reservoir would occupy 386 acres immediately south of 
the King George reservoir and the estirhated cost is 
£950,000. 

In a recent paper before the Society of Chemical 
Industry, Professor C. O. Bannister described some Russian 
experiments using a mixture of oxygen-enriched air and 
steam as a blast for the production of a waste gas which, 
by subsequent conversion of the carbon monoxide present 
and removal of the carbon dioxide, yielded a gas containing 
suitable proportions of nitrogen and hydrogen for the 
manufacture of synthetic ammonia, 


Tue curve of electricity output in the United States is 
reported in the Electrician to have shown a marked kink 
as a result of the textile strike in September, but it has 
since recovered lost ground, and in the week ended 
October 6th was 0-8 per cent. above the level of the corre- 
sponding week of 1933. Production is still a long way 
behind that of the peak years of 1929 and 1930. For the 
current year to date the general trend of the output curve 
has been remarkably level, the seasonal downward move- 
ment in the first half of the year being reversed, while 
the normal upward movement in the autumn has so far 
failed to show itself. 


Discusstne the coal industry in a paper before the 
Mining Institute of Scotland, Mr. C. A, Carlow said that 
the output dro in an ever-declining curve from 1913 
to 1933 from 287 million tons to 207 million tons, a 
reduction of 80 million tons. In that period the persons 
engaged in the industry had reduced in number from 
1,100,000 to 820,000. Concerning the gas, coal, and elec- 
trical industries, in 1913 the amount of coal used in the 
gas industry was 16-7 million tons, as against 16-37 
million tons in 1933. In the electrical industry, on the 
other hand, the growth of coal was 4-9 million tons in 
1913 to 9-8 million tons in 1933. 


Iw a recent speech Mr. H. L. Pirie gave some interesting 
figures to prove that fuel oil for steam, raising and central 
heating is expensive. An Economic boiler oil fired with 
fuel at 83s. per ton, including tax, required the expenditure 
of 32d. to evaporate 1000 lb. of water from and at 212 deg. 
Fah.; with coal at 23s. 6d., hand fired, the cost was 
12-55d. A Lancashire boiler using oil at 78s. 4d., including 
tax, for the same evaporation, cost 36d.; while with coal 
at 22s. 9d., stoker fired, the cost was 14d. Again, an 
Economic boiler burning oil at 65s., without tax, required 
the expenditure of 28-5d. to secure the same evaporation 
as in the two previous instances, whereas using smokeless 
coal at 42s. 3d., hand fired, the cost was 18-5d. The 
figures given were stated to be strictly comparative, 
because each set referred to the same boiler plant before 
and after conversion, and very careful records of steam- 
raising costs were kept in all cases. 


AN article in the Iron Age describes the Bullaret Dunn 
desealing process, which, in brief, consists in making the 
work or steel part the cathode in an acid electrolyte of 
low pH. The bath contains metal ions, such as tin or 
lead, which are deposited as a thin film over the cleaned 
surface of the article. A cathodic current density much in 
excess of that normally used for electro-plating such 
metals is employed. Hydrogen, liberated in copious 
amounts at the surface of the work,“ blasts off ” the scale, 
and concurrently a metal film is electro-deposited on the 
work. The function of the metal film is to protect the 
descaled portions of the work until the descaling action 
is completed and until the work is removed from the tank. 
It is believed that this metal deposit, wedging its way 
between the basis metal and the scale, is also effective in 
bringing about the scale removal. The metal film, further- 
more, prevents the work from becoming permanently 
embrittled, possibly by preventing the acid from destroy- 
ing the intercrystalline cement. 


DiscussinG the chemical resistance of metals in a recent 
lecture, Dr. C. H. Desch said that as a general rule the 
resistance of metals to chemical attack was affected by the 
grain size, the presence of cold-worked regions, the smooth- 
ness of the surface, and the directional effects of rolling 
and drawing. A curious fact also was that rupture in 
metals in a condition of high internal stress is only brought 
about by specific chemical agents. For instance, a highly 
cold-worked brass rod might be dissolved in nitric acid or 
in most of the usual solvents without any indication that 
it was in a state of stress, but if touched with a solution of 
@ mercury salt it would split, often with a loud report. 
Drawn brass rods, placed in @ mercury solution, might 
split into fibres like bamboo. Ammonia, even in small 
quantities, would produce the same effect, although not so 
suddenly. Work at the Research Department, Woolwich, 
however, had proved that annealing at a low temperature 
—about 200 deg. Cent.—was sufficient to remove the 
dangerous internal stress without materially affecting the 
hardness. It was only, moreover, when the stress was 
tensile that the reagent entered. 


PROTECTION against failure due to lightning is claimed to 
be provided for polyphase watt-hour meters by a new device, 
the Thyrite meter protector, recently introduced by the 
General Electric Company of New York. The device, 
designed to be mounted as part of the meter installation, 
is intended for use on relatively long and exposed 

circuits of 650 volts or under. An installation of 500 of 
these new protectors has been made by the Consumers 
Power Company, Jackson, Michigan, on a three-phase, 
480-volt secondary line for industrial customer service. 
Previously, lightning failures were numerous.. However, 
with most of the new protectors in operation during the 
major part of the lightning season, failures due to normal 
causes have been practically eliminated .on protected 
meters. The impulse-protective characteristics of the 
new device are such that the impulse voltage is limited 
to a value appreciably less than the crest value of the 
standard 60-cycle test voltage for new watt-hour meters. 
A very safe margin of protection is thereby assured. This 
protection, it is expected, will not only reduce the cost of 





signals needed the same interlocking as the starting signal 
no additional locking was necessary. 


meter repair, but will also minimise the expense due to 
loss of revenue incurred while meters are out of service. 





Miscellanea. 


It is estimated by Indian Engineering that there are 
now some fourteen or fifteen aluminium factories in India. 


THE 150-mile aqueduct which is to supply San Fran- 
cisco with water from the Sierra Mountains has been 
opened. It has taken twenty years to build, and has cost 
more than £20,000,000. 


A NEW mill for making seamless tubes has been erected 
at Ternitz, in Lower Austria. It is said to be large enough 
to supply the whole of the Austrian market, the total 
capacity being estimated at 18,000 tons per annum. 


THe new French submarine “ Minerve,” of 600 tons, 
has been launched from the Cherbo Naval Dockyard. 
Tt is 213ft. in length and 16ft. in breadth, and will be fitted ' 
with one 75 mm. gun, one machine gun, and eight torpedo 
tubes. The expected speed is 14 knots on the surface 
and 10 knots submerged. 


AccoRDING to the latest figures for the world’s railways 
which have been compiled for the year 1932, the British 
railways run nearly twice as many trains, per mile of route 
track, as the German railways, more than twice as many 
as the French railways, and five times as many as the 
railways of the United States. 


As a result of a train being blown over on a bridge at the 
Seta River, near Kyoto, during the recent typhoon, the 
Japanese State Railways are installing wind gauges at a 
hundred different points. When the wind velocity 
exceeds 30 m. a second (67 m.p.h.), the wind gauge will 
automatically give a warning to the nearest station on 
each side and the train service will be suspended. 


To indicate when a 300ft. span of a swing bridge in the 
U.8.A. is exactly lined up upon closing, a photo-electric 
cell is placed on the end of the span and a light source on 
one of the piers. When the beam from the light source 
strikes the photo-electric cell, a green light appears on the 
control bench and a circuit is completed so that the end 
wedges can be driven. Regardless of weather conditions, 
the operator knows when the bridge is exactly lined up. 


Accorpine to the Bulletin from the Hague Statistical 
Office of the International Tin Research and Develop- 
ment Council, the world’s “‘ apparent ” consumption of 
tin for the twelve months ended August, 1934, was 121,400 
tons, as compared with 117,000 tons in the preceding 
twelve months. The amount of tin used in manufacture 
is given as 136,900 tons for the year ended last August, an 
increase of 12-4 per cent. over the amount used in the 
previous year. 


Tue Tokyo broadcasting station of the Broadcasting 
Corporation of Japan is planning to increase its output from 
10 to 150 kilowatts. It is reported that the licence 
has already been granted from the Ministry of Com- 
munication to take immediate steps towards the 
realisation of one of the world’s largest stations, states a 
note in the Journal of the Institution of Electrical Engi- 
neers of Japan. This plan has been made possible by the 
recent production of a water-cooled transmitting tube 
tated at 200 kilowatts output by the Tokyo Electric 
Company. 


read before the Institution of Structural 
November 8th Messrs. W. H. Glanville 
and D. A. G. Reid, of the Building Research Statior, 
describe tests devised and carried out with the single 
object of examining simple forms of test to find out 
whether any form of small-scale laboratory test could be 
recommended as providing a fairly definite index to the 
strength of concrete. They observe that neat cement and 
dry mortar mixes form a very poor guide to the strength 
of concrete, particularly when the various ages of testing 
are not considered separately. 


In a paper 
Engineers on 


THe Russian Press, says a note in the Iron and Coal 
Trades Review, reports that the Stalinsk steelworks in 
Siberia and the Magnetogorsk steel works in the Urals. 
two of the largest in the. Soviet Union, have only small 
stocks of iron ore to tide over the winter. Stalinsk est’- 
mates its stocks at 140,000 tons and its requirements at 
300,000 tons. The South Ural Railway is operating so 

that only 6000 tons of ore per day are reaching 
Stalinsk, while a delivery of 10,000 to 12,000 tons per day 
was planned. Lime and dolomite stocks are exhausted. 
The Magnetogorsk works report the same state of affairs. 
as well as serious mechanical defects in the rolling mills 
department. 


A NEw steel works will be shortly established at Belur on 
the East Indian Railway, 8 miles from Caleutta. It is 
expected that machinery, ordered for it will arrive in India 
at the end of the year, and that the new works will start 
work in May next year. With a capital of Rs. 50 lakhs, the 
new enterprise has Japanese financial backing to the extent 
of Rs. 1 crore. The promoters propose to purchase part 
of the raw material from the Tata Iron and Steel Company 
and part from foreign countries. The new works will re- 
roll scrap material, and manufacture merchants bars and 
some billets and plates for the bazaar and for agricultural 
implements. It will also produce steel ingots, stee! parts, 
oak other articles of steel required by the railways, and 
manufacture screws, bolts, nuts, and wires. 


LectuRine before the Technical Association at Lorens- 
berg, Mr. W. Bergquist, chief director of the Swedish 
Waterfalls Board, is reported to have stated that, despite 
the serious water shortage this year, the production of 
electric power up to September Ist amounted to 5-6 
milliard kWh, or 10 per cent. more than in any previous 
year, says the Electrical Review. That it was possible to 
achieve so much was due to the co-operation between 
the hydro-electric works and the steam power stations. 
This co-operation forms one of the chief points in the 
administration’s programme during the next ten years, 
and it is also proposed to co-operate with the private 
power stations. The interconnection of works by means 
of 132,000-volt long-distance transmission lines is also 





being carried out, together with independent lines for use 
in case of emergency. 
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THE GOOSE STEP. 


‘“ HE is apt to be very wise in his own conceit, 
and is often so enamoured with the supposed 
beauty of his own ideal plan of government that 
he cannot suffer the smallest deviation from any 
part of it. He goes on to establish it completely, 
in all its parts, without any regard either to the 
great interests or to the strong prejudices which 
may oppose it. He seems to imagine that he can 
arrange the different members of a great society 
with as much ease as the hand arranges the different 
pieces upon a chess-board. He does not consider 
that the pieces upon the chess-board have no other 
principle of motion beside that which the hand 
impresses upon them ; but that in the great chess- 
board of human society, every single piece has a 
principle of action of its own, altogether different 
from that which the legislature might choose to 
impress upon it. If these two principles coincide 
and act in the same direction, the game of human 
society will go on easily and harmoniously, and is 
very likely to be happy and successful. If they 
are opposite or different, the game will go on 
miserably, and the society must be at all times in 
the highest degree of disorder.” ‘‘ For a man to 
insist upon establishing, and upon establishing all 
at once, and in spite of all opposition, anything 
which his own idea of policy and law may seem to 
require, must often be the highest degree of 
arrogance. It is to erect his own judgment into 
the supreme standard of right and wrong. It 
is to fancy himself the only wise and worthy man 
in the commonwealth, that his fellow creatures 
should accommodate themselves to him, and not 
he to them.” 

These eloquent passages were written nearly 
one hundred and seventy-five years ago, but are as 
worthy of respect at this day as when Adam Smith 
penned them in his ‘‘ Theory of Moral Sentiments.” 
There is, indeed, an extraordinary appropriateness 
about them at this time, when the world, growing 
conscious of the defects of democracy and fearing 
the tyranny of communism, is returning to the 
principle of government by single autocrats. It 
is not for us to discuss the political aspects of a 
movement which the success of one genius has 
elevated to a position from which it may fall 
disastrously under lesser rulers. Nor is it for us 


to expose the failings of democracy or the inevit- 
able tyranny of communism. We are concerned 








with narrower affairs. It is by the remarkable 
aptness of Adam Smith’s words to industrial 
happenings at this day that we are struck. How 
closely they fit the National Recovery experiment 
in America! Can we imagine any more accurate 
description of President Roosevelt’ssentiments than 
this? “ He seems to imagine that he can arrange 
the different members of a great society with as 
much ease as the hand arranges the different pieces 
upon a chess-board.”” Again, does not the failure 
of the Blue Eagle campaign arise from the fact 
that ‘‘ He does not consider that the pieces upon 
the chess-board have no other principle of motion 
beside that which the hand impresses upon them ; 
but that in the great chess-board of human society 
every single piece has a principle of action of its 
own, altogether different from that which the 
legislature might choose to impress upon it’? The 
American people, as we shall show immediately 
out of their own mouths, have no desire to be made 
to conform to a rigid system. They are rebelling 
against an economy plan which limits their indi- 
viduality at every turn. They do not want a rule 
which reduces all to a standard basis. The feathers 
of the Blue Eagle are bedraggled and he is tottering 
on the tight-rope on which for more than a year he 
has been precariously balanced. Here is evidence 
of that fact. In no country in the world does such 
a flair for collecting data relative to human affairs 
exist as in the United States. We have seen on 
former occasions how it has by means of question- 
naires discovered the potential earning capacities 
of engineers or has revealed the value of technical 
education by scheduling the entries in a who’s-who. 
But the strangest of all quests of this kind is surely 
one recently completed. In it, American editors 
of newspapers and journals to the number of 
12,076 were asked to co-operate ; 5050 responded. 
They were approached by the National Industrial 
Conference Board with a request to answer twenty- 
five or more questions, all connected with planned 
industrial economy. Each answer was to be a 
plain ‘‘ Yes ” or “ No” or “ Doubtful,” and was to 
reflect the public opinion in the communities 
covered by the respective editors. When all the 
replies had been received they were arranged in 
percentages. Thus, to take an example, the ques- 
tion was “ Does public opinion in your community 
favor the fixing of selling prices by the Federal 
Government for factory products? *’ The replies 
were “ Yes,” 17 per cent.; ‘‘ No,” 80-8 per cent. 
Again, ‘‘ Does public opinion in your community 
favor government restricting manufacturers as 
to amount of goods they shall produce?” And 
the answers in favour 11 per cent. and not in 
favour 86-9 per cent. Two more examples will 
suffice to show both the nature of the questions and 
the temper of the American people with regard to 
bureaucratic control. ‘Does public opinion in 
your community favor establishment by law of 
definite standards of private business management 
to be enforced by judicial proceedings and court 
action?” For, 21-5 per cent.; against, 76-1 per 
cent. “‘ Does public opinion in your community 
favor control of the management of private enter- 
prises by government bureaus or officials?’ The 
answers in the negative were overwhelming, 
nearly 94 per cent. The total number of answers 
in every. case were in the neighbourhood of 5000. 
Not alone in the examples we have quoted, but in 
very nearly every case where the freedom of the 
individual was endangered the answers were 
heavily against governmental interference. On 
only two questions—the fixing of minimum wages 
and maximum hours—was there any hesitation, 
opinion on these two questions being almost 
equally balanced. 

Whatever we may think of this novel method of 
ascertaining the nature of public opinion, we cannot 
but be struck by the unanimity with which the 
people of America reject national planned economy 
and express their desire to be allowed to follow their 
own courses with as little interference as possible. 
We are confident that sentiment in this country is 
the same, and that it is no more than a minority 
which desires to see bureaucratic control of 
industry. Indeed, we might go further and assert 
with certainty of general support that British 
industrialists as a whole are by nature opposed to 
anything that restricts their individual activities, 
and are only persuaded, with difficulty, to enter 
into large combinations under single control. Last 
week, in the House of Lords, Lord Melchett 
declared that if industrialists would not combine 
for the general good they would have to be com- 
pelled to do so, and at the luncheon of the Cast 
Tron Research Association there was some hint— 
possibly a reflection of Lord Melchett’s views—of 
the same sentiment. There are, we do not deny, 
circumstances so serious that compulsion may be 








necessary, but the surrender of individualism is so 
repugnant to the Anglo-Saxon temperament that 
it should only be insisted upon in dire need, when 
all other means have failed, and when it has been 
ascertained beyond all manner of doubt that 
greater progress will not be attained through the 
natural play of differences of opinion. Comment- 
ing upon the curious plebiscite which we have 
described, the Iron Age says:—‘‘ Under that 
system (the independent) we do not march in a 
straight line, but move separately, as individuals ; 
some forward, some backward, and some sideways. 
The general movement, however, has been forward, 
because the course taken by the majority has been 
right more than 50 per cent. of the time. Thus we 
have been able to afford to make mistakes. A 
dictatorship of planned economy has to be right 
all the time, else it will lead all of the people over 
the precipice instead of into the green pastures.” 
It adds wittily: ‘The goose-step was made for 
geese.”’ 


Repairs in the Running Shed. 


CONSIDERABLE difference of opinion appears to 
exist at the present time concerning the correct 
amount of repair work to be undertaken in running 
sheds, and as to the state of disrepair which qualifies 
a locomotive for admission to the central work- 
shops. Broadly defined, the functions of running 
sheds and of central workshops might be described 
as, in the former case, buildings, plant, and staff 
necessary to the operation and servicing of locomo- 
tives, and in the latter, buildings, plant, and staff 
necessary to the undertaking of all forms of repair 
work to all classes of power plant in use by the 
railway. If this distinction be accepted, the points 
for decision are the extent of repair work which 
may reasonably be included in the term “ servic- 
ng” and whether it is advisable to curtail the 
activities of the central repair shops by under- 
taking certain grades of repair in the sheds. 

Railways are usually organised for locomotive 
running purposes into “‘ districts,’’ each in charge 
of an officer. A single running shed, if of sufficient 
importance, may constitute a “ district ’ in itself, 
but more usually the term covers a group of sheds 
centred upon some principal depot, each unit 
being in charge of a foreman responsible to the 
district head, who is, in turn, responsible to the 
locomotive running superintendent of the railway 
or his equivalent. While it is admitted that the 
repairing section of a sbed staff requires careful 
supervision, it is submitted that the main pre- 
occupation of the locomotive running authorities 
ought to be directed towards the proper use of their 
power, and it is not unfair to add that there is 
often plenty of room for improvement in this 
direction, and that more attention might at times 
be given to it without disadvantage. In past years 
what now appear to be referred to as “ inter- 
mediate ’’ 1epairs were, as a general practice, under- 
taken at the principal running depot of the district. 
the engines being sent to the headquarters shops 
for overhaul when 1equiring new cylinders, fire- 
boxes, boilers, &c., or when some unusual repair. 
such as frame patching, was needed. With the 
advent of heavier engines, together with the instal- 
lation of expensive precision machinery and gauges, 
the tendency is now to “centralise” any repair 
entailing a complete lift of the engine, and to con- 
fine the work in the sheds to strict “running ” 
repairs, #.e., piecemeal repairs of a day-to-day 
order necessary to keep the locomotives in good 
working condition. It is interesting to notice that 
some schools of thought are advocating a return to 
the older practice, and in some cases putting their 
theories into action. Unfortunately, “general 
repair’? is not a closely definable term, but, 
observing that the periodical examination of 
valves and pistons can usually be made to coincide 
with the lifting of an engine for re-turning or re- 
newing the tires, and also that, the wheels being 
out, axle-boxes, together with connecting-rod big 
and small ends, may conveniently be refitted at 
the same time, the term might be applied when 
such work is involved. That practice would tend 
to rule out the expression “ intermediate repairs ”’ ; 
a good thing, for apart from a mileage basis it is 
very difficult to define the limit between these 
repairs and “generals.” The endeavour to make 
boiler repairs coincide with tire re-turning or re- 
newal is always necessary, and in most cases it is 
one or hoth of these items that is the deciding 
factor in putting an engine out of traffic for general 
overhaul. Apart from special cases of wear or 
breakage of parts, then it should be possible to keep 
an engine on the road until the tires or boiler 
give notice. Experience indicates that both these 
details ought to last under ordinary circum- 
stances for a mileage of 60,000 to 80, 000, according 
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to the class of engine and the nature of the road 
worked over; but special mileages of 90,000 to 
100,000 are not unknown, even for engines with 
small diameter driving wheels working over moun- 
tainous railways. Under these conditions, it is 
suggested that periodical general overhauls become 
a matter for the central workshops, and that in 
consequence repair work in the running sheds can 
advantageously be confined to true “running ” 
repairs, t.¢., periodical examinations and adjust- 
ments of weights, attention to worn big and small 
ends, axle-boxes, &c. The shed machine shop 
might then be limited to a lathe large enough to 
take a skim out of an axle-box, a shaping machine 
to reduce brasses, and a general purpose drilling 
machine. Such plant as wheel drops, hot-water 
washing-out apparatus, and coaling hoists would 
naturally be included when necessary, but cannot 
be regarded as machine shop details. 

The principal disadvantages of undertaking con- 





siderable repair work in running sheds are that it 
tends to distract supervisory attention from the 
running side of the business, and that sooner or 
later an unnecessarily large machine shop and 
lifting plant will be installed, which the charge 
hand mechanic, in his own interest, will always 
take good care to keep well supplied with work. 
Modern practice in repair engineering is usually in 
favour of centralisation, and it is certain that 
it is economical to group the many classes of 
machines, as well as artisans, at some central 
location where there will be good opportunity 
for their full employment. It may also be reason- 
ably claimed that central shops can and do pro- 
duce a better and more uniform standard of 
repair, as they are unhurried by the demands of 
traffic, and, in addition, are in a position to adhere 
rigidly to standards of precision by the use of 
special gauges, processes, and plant not usually to 
be found amongst running shed equipment. 








The Coal Mining Industry.’ 


By Sir RICHARD REDMAYNE, K.C.B., M.Sc. 


ale Anais: years ago this very month I made 
my bow as a coal miner when I was apprenticed 
to the late Mr. Thomas Lishman, the able manager of 
the Hetton group of collieries situate in the great 
northern coalfield, which group was considered in 
those days to contain the most up-to-date collieries 
in that historic field of mining. I well remember 
travelling on foot daily with the under-viewer—as 
the undermanager was then called—sometimes a 
distance of 24 miles underground along the main 
travelling road, inches deep in coal dust (for, strange 
as it may seem, coal dust was not then regarded as a 
potential danger) to make the examination of the 
workings at the uttermost boundary of the “* taking.” 
My light was a tin can Davy lamp, affording illumina- 
tion equal to half a candle-power ; and some hours 
later, when the examination of the district was com- 
plete, we retraced our steps to the shaft bottom, to 
be drawn to the surface by a vertical single-cylinder 
winding engine supplied with steam at 60 Ib. pressure 
from a battery of egg-ended boilers. 

How different is a present-day colliery, with its 
roomy haulage and travelling roads, roof and sides 
supported by steel or brick arching, and whitewashed 
right up to the face, the only dust present being the 
sprinkling of grey stone dust, the adulterant to coal 
dust now required by statute to be introduced in 
order to make the latter innocuous. The roads right 
up to the face—and in a few cases the face also—are 
electrically lit, almost as well as is a London tube 
station. The workmen are conveyed to and from their 
respective underground districts by trains rope- 
hauled by electrically driven engines. The tubs or 
trams have a capacity of 15 ewt. to 1 ton of coal. 

The coal face, in most cases, is cut by mechanical 
cutters, driven electrically or by compressed air, and 
the coal so got is conveyed from the face to the haulage 
station by travelling belts instead of by ponies. The 
output at some large collieries is as much as 4000 
tons a day, raised from two shafts or even one shaft 
only. The colliery consumption of coal is often under 
2 per cent. of its output; that for the whole of the 
collieries in Great Britain—good, bad, and indifferent 
—is 6-2 per cent. The hours of employment of all 
underground workers are 7}. 

Colliery working has been almost revolutionised 
by mechanical appliances within the fifty years of 
my connection with it, and the recollection brings 
vividly to my mind the comparison and the contrast. 


THE TECHNIQUE OF CoaL MininG To-pay. 


Within the last fifty years no branch of engineering 
has shown such conspicuous developments in tech- 
nique as coal mining. 

Boring and Shaft Sinking—So far as boring is 
concerned, there has been little development, except 
in the introduction and perfection of methods of 
surveying for the determination of the amount of 
deviation from the vertical, and the direction of the 
deviation of the bore-hole. In regard to sinking, the 
freezing and cementation processes have been im- 
proved in detail and so rendered capable of wider 
application. Otherwise the methods adopted of 
sinking shafts are much the same as those in operation 
fifty years ago. 

Ventilation.—In regard to ventilation, the means 
of producing the air currents has been completely 
revolutionised. Fifty years ago in nearly all cases 
this was performed by underground furnace; in a 
few cases centrifugal fans—of the Schiele, Waddle, 
and Guibal types—were employed. Ventilation by 
furnace has been prohibited since the Coal Mines 
Act of 1911 came into force, except in the case of a 





* From the Presidential Address to the Institution of Civil 
Engineers, November 6th. 





mine in which the total number of persons employed 
below ground does not exceed thirty, and then only 
provided no inflammable material is contained in the 
upeast shaft. 

The latest development in the mechanical ventila- 
tion of mines in the introduction of the propeller type 
of fan. The first application of this type of ventila- 
tion at a coal mine was at Florence Colliery in North 
Staffordshire in 1907. This fan, which was a Parsons 
turbo-ventilator, was constructed to circulate 250,000 
cubic feet of air per minute with a water gauge of 12in. 
The results now obtained by the screw type of ven- 
tilator, with axial outflow through a_ horizontal 
“ évasé””’ outlet, are remarkable. Such fans have 
been constructed for delivering as much as 750,000 
cubic feet of air per minute against a water gauge 
of 2-05in., running at 350 revolutions per minute. 

The Support of Underground Roadways: The Use 
of Steel.—In the support of the roof and sides of under- 
ground workings the methods which remained so 
long stationary, namely, the use of timber and the 
erection of dry walling (packing), are undergoing 
considerable change. When first I commenced my 
mining career, the use of old steel rails (chiefly as 
horizontal roof supports resting on brick walls) was 
regarded as experimental, and so it long remained. 
Since the Great War the growth in the use of steel 
supports has been very rapid, both as temporary and 
as permanent supports, the latter chiefly in the form 
of steel arches on main roads. 

I have endeavoured to estimate what was the 
annual consumption of timber in the collieries of 
Great Britain before the extensive use of steel com- 
menced, and I arrive at a figure of 1 ton of timber to 
about 65 or 70 tons of coal produced. That would 
be about 2? million tons on the coal output for 1933, 
which shows how considerable is the field for the 
substitution of steel for wooden supports, without 
taking into consideration brick arching. 

It appears that there are now in the coal mines of 
Great Britain about 600,000 tons of steel arches, 
16,000 tons of steel props, and about 1600 tons of 
steel straps (lids), or a total of 617,000 tors of steel 
supports of one kind or another. It is also estimated 
that approximately 11 per cent. of this quantity, 
say, 68,000 tons, annually becomes deformed and has 
either to be reconditioned or scrapped. A steel prop 
can be used over and over again, and it is probably 
true to say that the use of every steel prop means 
fifty fewer imported wooden props. Steel has the 
advantage over timber in that it provides a better 
support, is more elastic, and has a longer life, being 
immune from deterioration by fungoid growth. 





for collieries in Great Britain at 370,000 tons per 
annum. Such a quantity is 7 per cent. of Great 
Britain’s steel production in 1932, and would employ 
at least 10,000 persons in raising the raw materials 
to produce the steel and in the performance of the 
work on the steel before the finished article is avail- 
able for use. Thus by the application of new and 
improved methods is one staple British industry find- 
ing work for another in these post-war years. 

The Quantity of Coal Obtainable from a Given Area 
Under Modern Mining Conditions.—The quantity of 
coal extractable from a coal seam of a given section 
and given specific gravity is governed by several 
factors, such, for example, as the nature of the roof 
and the method of working. In the old days of 
‘bord and pillar ’”’ working, not only were the pillars 
only partially worked, but large areas were often lost 
owing to movement of strata (creep); that seldom, 
if ever, occurs under the systematic methods of 
extraction now employed. The highest extraction is 
probably obtained when working in a flat seam by the 
*‘longwall’’ method as opposed to the “ bord and 
pillar’ method, and with gateways spaced well 
apart. It is usual for mining engineers to estimate 
1510 tons of coal per acre per foot thickness of seam, 
and to deduct therefrom 300 tons as an ample margin 
for loss in working and loss through geological dis. 
turbances, bad coal, intermixed dirt, &c., but this 
allowance is probably too liberal. 

The Packing of Wastes, i.e., Excavated Areas.—The 
packing of the area from which the coal is extracted, 
@ process which proceeds systematically with the 
advance of the coal face, is a matter of importance, 
not only as bearing on the facility of extraction of the 
coal and the safety of the face workers, but from the 
point of view of subsidence of the surface. The 
stowage of worked-out areas has been one of the last 
mining operations to be mechanised. In Great 
Britain in only one case, I believe, has packing been 
carried out by forcing in débris by hydraulic methods, 
namely, under the town of Hamilton in Scotland. 
The process, however, is well known on the Continent, 
having been extensively applied there for fully thirty 
years. 

Pneumatic stowage, by which the filling material is 
forced into the waste under pressure from compressed 
air, has to some extent taken the place of the hydraulic 
method. It is, or was recently, being successfully 
practised at Tyldesley Colliery, in Lancashire, the 
stowage material used there being washery refuse, of 
a size up to 2}in. cube. 

Of course, the great advantage of the pneumatic 
over the hydraulic method lies in the fact that at 
some collieries, owing to the special nature of the root 
or floor, the application of water causes a dangerous 
movement or swelling of the strata, making it undesir- 
able to use it. Again, water is a troublesome agent, 
as it has to be raised to the surface after completion 
of the packing, whereas compressed air is a positive 
advantage as a ventilating agent. In cases where 
there is a scarcity of water the choice will perforce iie 
between hand stowage and the pneumatic process. In 
view, however, of the danger of the creation of sparks 
when forcing the stowage material through a pipe by 
compressed air, it would appear desirable in the 
interests of safety that pneumatic stowage should not 
be practised with dry material at collieries in which 
inflammable gas occurs ; and that before using even 
moist material it should be made certain that sparking 
due to frictional electricity is not occasioned in the 
process. 

In order to obtain the best results with mechanical 
stowage, concentration of working is desirable. Other 
things being equal, the benefits of concentration are 
considerable, for not only is the cost of production 
reduced, but safety is increased. In Great Britain, 
with the possible exception of Staffordshire, it is 
doubtful whether any of the mechanical processes of 
stowage could be profitably applied under present 
conditions, except when working under densely 
populated areas. 

The Mechanical Cutting of Coal.—Impertectly 
informed critics have often made comparisons of the 
extent to which coal cutting machinery is used in 
Great Britain and the United States of America. 
Like so many other advances in technology, the 











Great Britain. United States of America. 
1900. 1932. 1900. 1916. 1932. 
Number of coal cutters in use . . 309 7,137 3,907* 16,198 | E 12,017 
Tons of coal cut by machine 3,321,012 80,285,651 52,790,523* 285,530,981 } 245,628,993 
Total output of coal... .. 225,045,464 208,733,140 269,881,827 590,098,175 359,565,093 
1-47 38 24-9* 48-4 68-3 


Percentage cut by rhachine: 


In the earlier days of the last decade the costs of 
timber and steel supports per ton of coal raised were 
approximately equal, but to-day the use of steel 
shows a considerable saving over timber, hence the 
accelerated rate at which steel is now being used. 
Steel provides greater safety at lower cost. It is 
confidently anticipated that the transition from timber 
to steel will, for many reasons, proceed more rapidly 
in the future than in the past. 

The British Colliery Owners’ Research Association, 
in their report published in January, 1929, esti- 
mated the ultimate possible demand for steel supports 





* Relate to bituminous coal only. 


invention of mechanical coal cutters is due to British 
enterprise, the first machine having been devised by 
Michael Menzies in 1761, but it was not until the 
advent of compressed air as a motive power that real 
progress was made in the application of this method of 
getting coal. In 1865 a mechanical coal cutter, 
driven by compressed air, was at work in a Durham 
colliery. The application of mechanical means to the 
cutting of coal in the United States has far exceeded 
its application in British coalfields, as the figures in 
the table show. 

There are, however, good reasons for this difference. 
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In the coalfields of the United States the natural 
conditions are better suited to the application of 
mechanical undercutting than in some of the British 


coalfields. It is impracticable to apply mechanical 
undercutting to those seams the coal of which is so 
heavily “‘ cleaved ” that it will not stand to be under- 
cut, as is the case in some parts of the great South 
Wales coalfield ; nor can a mechanical undercutter be 
applied where the roof is so tender that it is necessary 
to keep the timbering close up to the coal face, a con- 
dition which obtains at a number of British collieries. 
The conditions in Ameriva are such that mechanical 
cutting rarely presents any difficulty. 

The advantages usually and, generally speaking, 
justly claimed for the mechanical getting of coal as 
compared with hand getting are evenness of the line 
of advance of the coal face and rapidity of extraction 
of the coal, features which usually make for cheap- 
ness, safety in production, and regularity of subsi- 
dence. But, strangely enough, these advantages do 
not always hold good, a fact which shows how danger- 
ous it is to generalise in regard to coal mining. 

The Problem of Mining at Great Depths.—In their 
estimates of the available resources of coal within the 

United Kingdom the Coal Commissions that have sat 
on the subject have taken 4000ft. as the limiting 
depth from which coal can be worked and have based 
their estimates accordingly. That they are probably 
correct in this supposition would seem to be borne out 
by experience. The greatest depth at which coal 
mining has been practised in Great Britain is 3600ft., 
in Lancashire, though in Belgium coal has been worked 
at a depth of just over 4000ft. The great pressure 
due to depth, the cost of the upkeep of the roadways, 
and the crushed state of the coal when mined will 
probably render the working of coal beyond the 
depth of 4000ft. so unprofitable a venture that it will 
not be undertaken by any form of private enterprise. 
Fortunately, by far the greater part of the coal sup- 
plies of Great Britain exist at a depth within the 
limit taken by the Royal Commissions. 

Mechanical Power at Coal Mines.—The last-issued 
Census of Production has some interesting statisties 
which bear on the application of mechanical power 
in coal mines and the field for its further develop- 
ment. The total “engine power” in coal mines 
increased from 2,293,256 H.P. in 1907 to 3,341,460 
H.P. in 1924, an increase of 1,048,204 H.P., or 45-7 
per cent. In 1912 the total horse-power of electrical 
plant in use above and below ground was 510,756. 
In 1932 this total had increased to 1,855,262, but, 
having regard to the total horse-power of all kinds of 
motive power in use, that is a moderate figure. It is 
estimated that about one-half of the engine power in 
the coal mines of Great Britain still remains non- 
electric. 

Cleaning of Coal.—Great developments have taken 
place of late years in the cleaning of coal. Precise 
statistics as to the proportion of coal washed before 
being marketed were not available until 1927, but in 
that year the amount of coal which was passed 
through cleaning plants, wet or dry, was 20-5 per 
cent. of the total output. By 1932 the proportion 
had risen to 34-3 per cent., and seeing that it is not 
necessary to subject the large coal to any cleaning 
process, the figure given represents a very large pro- 
portion of the coal produced from the mine which is 
capable of being washed. The number of cleaning 
plants increased from 538 in 1927 to 728 in 1932. Of 
this aspect of coal mining, namely, the preparation of 
coal for the market, it may definitely be said that the 
position has been consolidated and ‘the advance 
continues. 

HEALTH AND SAFETY. 

Turning now from the engineering to the human 
side of coal mining, let us consider for a few minutes 
the health and safety of the workers employed at 
collieries. 

Health.—It is erroneously, though commonly 
supposed that the health of coal miners compares 
unfavourably with that of other manual workers. In 
order to see how mistaken is this view one has only 
to look up the statistics, when it will be perceived 
that, comparing the mortality of all males with that 
of hewers and getters in coal mines (as given in the 
following table), the figures are, for ages between 
forty-five and fifty-four, as 1 to 0-842, the death-rate 
for all males being 1156 per 100,000, whereas in the 
case of the hewers and getters it is only 973. When 
one realises that mining is a dangerous occupation 
and that the figures I have mentioned are inclusive of 
deaths from accident, it will be seen how healthy is 
the vocation of the miner. 


Table Extracted from Paper by Dr. Udny Yule, in “ Journal” of 
the Royal Statistical Society, Part I, 1984, Showing the Mean 
Annual Death-rates per 100,000 in 1921-3 (England and Wales) 
of (1) All Occupied and Retired Civilian Males, Col. 2; (2) Coal 
Mine Hewers and Getters, Col. 3. 
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ie 2. 4. 

| | Ratio of death-rate 

Ages. All males. | Hewers. | in Col. 3 to that in 
| Col. 2. 

20-24 352 +| 297 0-844 

25-43 399 364 0-912 

35-44 639 563 0-881 

45-54 1156 973 0-842 

55-64 2572 2702 1-051 


In point of fact, apart from the dangerous nature of 


the calling (from the liability to accidents), the 
avocation of a coal miner is a very healthy one— 
short working hours spent in an even atmosphere— 
strenuous it certainly is, but not unhealthy. 

Accidents in Mines.—Dangerous though the occupa- 
tion of a coal miner is, it is not as dangerous as that 
of a railway shunter or of a platelayer, for instance, 
if by coal miner we mean the actual coal getter. 

If, however, we class all miners together, including 
all persons employed in coal and metalliferous mines, 
then the miner’s occupation is the most dangerous, 
the fatal accidents per 1000 persons employed being 
1-1 for the year 1932, and the next highest being 
0-8 for shipping. 

As compared with the majority of other coal- 
mining countries, Great Britain occupies an enviable 
position in regard to safety. 

Falls of Ground.—By far the largest proportion of 
fatalities in our coal mines are occasioned by falls 
of roof and sides. Thus, of the 2-46 persons killed 
or seriously injured underground per 100,000 man- 
shifts worked in 1932 (underground), 1-22 were due 
to falls of ground, 0-12 to explosions, 0-05 to acci- 
dents in shafts, 0-67 to underground haulage, and 
0-40 to miscellaneous causes. 

Colliery Explosions.—Though falls of ground con- 
tribute to a greater extent than any other form of 
accident to the total loss of life in coal mines, colliery 
explosions by their appalling suddenness and dis- 
astrous and far-reaching consequences, create greater 
consternation and are more conspicuous in the public 
mind. No one who has not actually seen the after- 
effects of a colliery explosion can visualise the vast- 
ness of the destructive force exhibited and the in- 
describable confusion created along the path traversed 
by the explosion. Rails are torn up, bent and twisted, 
plant, machinery, timber, steel, and brick supports 
are hurled about, and heavy falls of roof and sides 
occur. 

One is led to ask what has been done or is being 
done towards the prevention or mitigation of the 
effects of these disasters. Colliery explosions may be 
of fire-damp alone, or they may be of fire-damp 
extended by coal dust, or they may be due to the 
ignition of a stirred-up cloud of coal dust in the 
absence of fire-damp. It is certain that the most 
beneficial discovery made in recent years was that of 
the late Sir William Garforth, namely, that an 
admixture of inert dust, such as finely ground shale, 
so reduces the inflammability of coal dust that if 
present in sufficient quantity it renders the latter 
innocuous. As regards its capacity for producing or 
extending an explosion, the danger of coal dust is in 
proportion to the amount of volatile hydrocarbons 
it contains. Unless the mine is wet throughout, 
stone dusting of coal mines is now enforced by law. 
Broadly speaking, a mixture of 50 per cent. coal dust 
and 50 per cent. stone dust is uninflammable. 

There are a number of ways in which an ignition 
of fire-damp may be occasioned in a mine; for 
example, an overheated “ safety ’’ lamp, the violent 
movement of an inflammable mixture through the 
gauze of the lamp or even a spark from an electric 
signalling device, the spontaneous combustion (self- 
heating) of coal, and, of late, two other rare means 
have been proved possible, namely the spark from 
a steel pick striking hard stone and compressed air. 
When an air blast carries solid particles with it, 
a shower of sparks may be produced, the supposition 
being that the heat of these sparks is due to the 
friction of the solid particles against the wall of the 
pipe or against the air current which carried them. 
But the most frequent cause of coal mine explosions 
is undoubtedly shot-firing, and any satisfactory sub- 
stitute for explosives in the breaking-down of coal 
and stone in the mine would be welcomed as one of 
the greatest blessings conferable on the coal-mining 
community. Recent advances in knowledge of the 
chemistry of explosive reactions—a subject in regard 
to which Professor Wheeler has: done much to 
enlighten us—have shown that the production of 
flame is not instantaneous, but is the result of a 
series of reactions, and that traces of certain sub- 
stances can delay or even inhibit one or other of these 
intermediate reactions, so that explosion is made 
more difficult or even impossible. The application of 
this knowledge to the problem of colliery explosions, 
whilst it has not yet resulted in the discovery of an 
‘* inhibitor ” which could have practical application, 
has led to new observations of value. For example, 
so far as fire damp explosions are concerned, a step 
towards greater safety in the use of explosives has 
been taken in the production of cartridges sheathed 
with a thin layer of sodium bicarbonate. The bi- 
carbonate apparently acts as a cooling agent, thereby 
rendering the flame of the explosive less incentive, 
rather than as an “ inhibitor.” Similarly, as regards 
coal dust explosions, an unexpected observation has 
been the much greater efficiency of gypsum for dusting 
as compared with other incombustible dusts, such as 
shale dusts. Here, again, the action of the gypsum 
is probably as a cooler, by virtue of its high propor- 
tion of water of constitution. 

Much has been done towards the limitation of the 
effects of colliery explosions, and it is not too much 
to hope that in the not distant future their prevention 
will be made absolute. Such prevention is largely a 
matter of the due observation of well-established 
precautions. 


of the subject, but amid all the horror and misery 
engendered by these terrible disasters there always 
stands out in splendid relief the calm heroism and 
efficiency of those chiefly affected, namely, the 
colliery officials and workmen—and, I would add, the 
women. It has been in the past my sad and anxious 
duty to be present at and in the mine immediately 
after many of these disasters, and I have never ceased 
to marvel at the intrepidity and wonderful subordina- 
tion of self to the exigencies of the moment on the 
part of everyone concerned—management, mine 
officials, and workpeople. 


THE DEVELOPMENT OF THE Coat INDUSTRY. 


The International Situation.—Up.to the year 1899 
Britain was the greatest producer of coal of any 
country in the world; but in that year the United 
States of America wrested this position from her with 
an output of 226,554,000 tons, as against 220,094,741 
tons, the production of Great Britain. The output 
for the United States of America in 1913 had risen to 
the huge figure of 508,893,052 tons, or nearly twice 
that of our record year, namely, 287,347,952 tons. 

As illustrating how production has declined since 
these exceptional years, the outputs of these countries 
for last year may be given, namely, for the United 
States 336,190,000 tons and for Great Britain 
207,112,000 tons. 

The world-wide decline in export of coal is due to 
two factors, one of a temporary character, namely, 
the general depression in industry, the other, the 
increasing use of substitutes, e.g., oil and water power. 
The general depression in world trade is slowly, very 
slowly, lifting, but oil is being produced to an increas- 
ing extent, whilst the competition of water power has 
perhaps attained its maximum. 


Artificial Restriction—In order that coal may 
maintain and improve its position in the markets of 
the world it is of the essence of the problem involved 
that the cost of production should be kept as low as 
practicable. At the commencement of the present 
century the average pithead price of coal in Great 
Britain was 8s. 8-76d. per ton, whereas the average 
price for the year 1933 was 13s. 6-59d., or 55 per cent. 
higher, yet the profit per ton was greater at the earlier 
period, owing to the much lower cost of production, 
namely, 7s. 6d. per ton, as against 13s. 3-76d., the 
increase being 77 per cent., due to increased wages 
and increased cost of materials, wages costs having 
increased by 71 per cent., and materials and manage- 
ment, &c., by 39 per cent. This great increase in the 
cost of production has been incurred in spite of all 
the improvements which have taken place, mostly 
in the present century. The same is true, in less 
degree it may be, of coal mining in other countries. 
It seems to me, in the face of these facts, calamitous 
to attempt to improve matters by controlling, which 
means restricting, the output and by fixing the selling 
prices of coal. Artificial restriction can only further 
enhance the cost of production ; and the resulting 
increase in the selling price appears likely to be 
equally disastrous to the demand. 


Scientific Research and New Uses for Coal.—lIt is 
frequently stated that the lessened demand for coal 
is due partly to its more economical use, partly to the 
great extension in the use of gas and electricity, and 
partly to the harnessing of water power. Nothing 
could be more erroneous. The more economical use 
of a commodity, as Professor Jevons showed, does 
not, as is commonly supposed, lead to a restriction in 
its consumption. Quite the reverse. Every economy 
in the production and consumption of an essential 
commodity, if duly reflected in its selling price, will 
increase the public demand. That is emphatically so 
in the case of fuel. People do not keep windows 
closed in this country because they prefer stuffiness to 
air, but for warmth. Our climatic conditions are 
such that for two-thirds of the year there is a large 
unsatisfied demand for fuel in Great Britain. 

There are prospective developments—what are 
commonly termed ‘“‘ new uses ”’ for coal—which are 
under constant and intensive examination, though it 
cannot yet be said positively—with one possible 
exception—that they are able to stand on their own 
feet. The prospective developments IT have in mind 
are :— 

(1) The hydrogenation process. 

(2) Low-temperature carbonisation of coal. 

(3) The use of gas in transport in place of petrol. 


In view of the increasing use of smokeless semi-coke 
resulting from the low-temperature distillation of 
suitable coals, it is worth while to pause for a few 
minutes and consider what would be the result of its 
substitution on the grand scale for raw coal in our 
homes. This country is at present practically depen- 
dent upon foreign countries for its supply of fuel oil 
and of petrol, and from this point of view alone it 
would appear that the development of a home source 
is of great importance. There is also the fact that 
were the low-temperature carbonisation of coal to 
become established it would undoubtedly contribute 
to an increase in the production of coal and to greater 
employment in many directions. 

As indicative of the possible bearing that the appli- 
cation of these methods may have upon the coal 
industry I would point to the domestic consumption 
of raw coal, which amounts to about 35 million tons 





So far I have said nothing about the human side 





perannum. Ifthe whole of this demand were met by 
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the semi-coke produced by low-temperature carbonisa- 
tion, there would result :-— 

(1) An augmentation in the national output of 
coal amounting to about 12 million tons per 
annum. 

(2) The production annually of the following 
alternative products :— 

(a) 2 million tons of tar oil for fuel purposes ; 
(6) 1} million tons of Diesel engine oil ; 
(c) 358 million gallons of petrol. 

(3) The production annually of 100 
gallons of petrol by stripping the gas. 

(4) An increase in the employment of miners of 
from 35,000 to 45,000 men, with a consequent 
annua] saving in unemployment benefit. 

(5) Increased employment at low-temperature 
carbonisation works. 

The quantity of fuel oil obtained would be more 
than sufficient to meet the peace requirements of the 
Royal Navy ; or, if subjected to full hydrogenation, 
358 million gallons of petrol would be produced, 
which, with the 100 million gallons obtained from the 
gas, would amount to about half the quantity 
imported during 1932. 

Even if it were not found practicable to carbonise 
the whole of the 35 million tons of domestic fuel for 
the above purposes, owing possibly to the com- 
petition that would arise due to the increasing use of 
electricity and gas for domestic purposes, it is useful 
to record that there should still be forthcoming the 
following advantages :— 

(1) A considerable augmentation in the output 
of coal due to the increased demand for semi- 
coke, electricity, and gas. 

(2) The production of at least enough tar for 
fuel purposes, or, alternatively, of Diesel oil or 
petrol for power purposes to enable this country to 
have a reasonable home source of these products, 
and one capable of expansion in times of national 
emergency. 

(3) An increase in employment of workers. 

The low-temperature distillation process seems to 
be in a fair way to becoming a stable industry, for 
the year 1929 saw the establishment in this country 
of the first distillation plant in the world devoted 
solely to the distillation and fractionisation of low- 
temperature coal oil. In 1930 occurred the first full- 
scale experiments with aeroplanes flying on coal 
petrol, and in 1932, for the first time, vessels of the 
British Navy put to sea fuelled only with oil made 
from British coal. The year 1933 saw a number of 
home defence aircraft, flying daily, actuated by coal 
petrol alone, and also, for the first time, large cargoes 
of low-temperature coal oil distillates were shipped 
to foreign countries. 

Another possible method of increasing the con- 
sumption of coal is in the larger production of gas 
owing to its use in the compressed form for motor 
transport. 


million 


CONCLUSION. 

In this address I have endeavoured, however 
inadequately, to outline the evolution of coal mining 
from small beginnings to its present state of develop- 
ment. It presents, in retrospect, an epitome of the 
industrial era, a period in the world’s history of under 
200 years. Pondering the past and the present, one 
thinks inevitably of the future. 

The future of the coal industry is bound up com- 
pletely with the future of industry in general, and that 
future is becoming more and more an international 
question. Are the nations of the world, having 
engaged in the greatest war in history, now so set 
in their ways that there must inevitably follow an 
equally disastrous economic war ? Or may we hope 
that the present welter of conflicting interests will in 
due time cease to confuse our world politicians and 
masters, so that some way may be found of reverting 
by mutual consent to freer world trade conditions, 
to the lasting benefit of the common men of all 
nations ? 

That is a consummation devoutly to be wished. 
Believing that 
‘There is some soul of goodness in things evil 

Would men observingly distil it out,”’ 
[ remain an optimist : I seem 
. . through thick mists to apprehend, 
A Labour working to an end,” 
in spite of the well-intentioned, though not always 
well-directed, efforts of mankind. 








Third International Steam Tables 
Conference. 


Tue Third International Steam Tables Con- 
ference was held in New York between September 
15th and 20th. The first Conference took place in 
London in 1929 and was followed by the second in 
Berlin in 1930. It had been intended to hold the 
third in 1932, but the economic conditions were such 
that it was deemed advisable to postpone it. 

The New York Conference was held on the invita- 
tion of the American Society of Mechanical Engineers, 
that Society sponsoring the investigations into the 
properties of steam in the United States. The Society 
issued invitations to the British Electrical and Allied 
Industries Research Association, London, to the 
Verein Deutscher Ingenieure, Berlin, and the Masyrik 


Academy of Science, Prague, these three countries, 
together with the United States, having been repre- 
sented at the earlier conferences. The invitation was 
accepted by the British and German institutions, but 
unfortunately, owing to earlier engagements, Czecho- 
slovakia was unable to send any representative. 

Great Britain was represented by Mr. G. S. 
Callendar, the son of the late Professor H. L. Callendar, 
F.R.S., who is devoting the whole of his time to this 
research work ; Mr. A. C. Egerton, F.R.S., of Oxford, 
who is supervising the research; Mr. H. L. Guy, of 
Metropolitan-Vickers Electrical Company, Ltd.; and 
Mr. I. V. Robinson, from the British Electrical and 
Allied Manufacturers’ Association. The German 
representatives were Dr. F. Henning, the Director of 
the Physicalische und Technische Reichenstalt ; 
Dr. Koch and Dr. Hausen, from the Munich High 
School ; together with Dr. Schmidt, from Dantzig ; 
and Dr. Michel, now located in Philadelphia. The 
United States delegates were Professor F. Keyes, 
of the Massachusetts Institute of Technology, Cam- 
bridge, Mass.; Professor Keenan, also at the Massa- 
chusetts Institute of Technology; and Dr. N. 
Osborne, from the Bureau of Standards. Other 
American representatives were Dr. Harvey N. Davis, 
President of the Stevens Institute, Hoboken, New 
Jersey; Mr. G. A. Orrok, New York, Professor 
Ellenwood, Professor Heck, and Drs. Stimson, Gerry, 
and Fiock. 

The Conference was formally opened by Mr. Alex. 
Dow, the Chairman of the Steam Research Committee 
of the A.S.M.E., at the Bureau of Standards, Wash- 
ington, on Monday, September 17th. Following the 
plenary session, Dr. Osborne explained to the other 
investigators the apparatus which he had used, and 
answered all questions. 

On Tuesday, the 18th, the Conference met at the 
M.I.T., Cambridge, and Professor Keyes on that 
occasion explained his apparatus to the visiting 
investigators. The Conference then moved to New 
York, where there was a further plenary session on the 
Wednesday morning, followed immediately by the 
meeting of the Committee which had been appointed 
on Monday. This Committee consisted of the whole 
of the visiting delegations from Great Britain and 
Germany, together with Professor Keyes and Keenan 
and Dr. Osborne. 

Mr. Robinson was elected Chairman of the Com- 
mittee at the first meeting in Washington. The Com- 
mittee sat on Wednesday, Thursday, and Friday, and 
also had a short meeting on Saturday morning. At 
the meetings very full discussions took place regard- 
ing the additional data, now available, of the various 
properties of steam which were to be tabulated. 

The full tables of recommended values are not 
available, but it may be said that the tables have been 
extended by adopting smaller temperature intervals 
and also by inserting a few intermediate pressures. 
The upper pressure has been raised to 300 kilos. per 
square centimetre and temperatures to 550 deg. Cent. 
The tables which will be published cover the following 
properties of water, vapour, or steam :— 

Saturation temperatures and pressures. 
Enthalpy of water at saturation pressures.* 
Specific volume of saturated vapour. 
Specific volume of superheated steam. 
Specific volume of saturated liquid. 

Specific volume of compressed liquid. 
Enthalpy of saturated liquid. 

Enthalpy of compressed liquid. 

Enthalpy of saturated vapour. 

Enthalpy of superheated steam. 


Tolerances were attached to each figure in the 
table and these tolerances have been reduced very 
considerably since the Berlin (1930) Conference. 

The Committee also reviewed the situation and 
recommended that the different investigators should 
carry out certain specific work in advance of the next 
Conference. 

The Conferenee was closed by a further plenary 
session held on September 22nd, at which the report 
of the Committee was adopted. It was agreed also 
that a further Conference is requisite and an invitation 
to hold one in Czechoslovakia was accepted, but it is 
not to be earlier than September, 1936. 

The Conference closed with an expression of the 
appreciation of the visiting delegates to their hosts for 
the many courtesies which had been extended to 
them during their brief visit to the United States. 

Reviewing the Conference broadly, it is claimed by 
those intimate with the work that very considerable 
progress was made, and that the Conference was 
permeated by a spirit of co-operation and willingness 
to do all that was possible to arrive at the ultimate 
object—internationally agreed properties of steam. 








First Principles. 





Tue first Informal Meeting of the present session of the 
Institution of Electrical Engineers was held on Monday, 
October 29th, and, following custom, the new President, 
Dr. W. M. Thornton, opened the discussion. His subject, 
“First Principles,” covered a wide field of engineering, 
chemical, educational and general problems. 

Dr. Thornton said: ‘“‘ First Principles are attempts to 


* Enthalp 





is the total energy of a substance and is defined 


as the sum of the internal energy and the product of the pressure 





and the volume, expressed in thermal units (Kearton). 





state the results of observation in as simple a form as 
possible. In science, of facts; in legal matters, of the 
elements of justice; in social matters, of conduct; in 
religion, of belief. The Ten Commandments are as good 
an example as any of this. The history of science is 
little more than a record of the constant attempt to fit 
new facts into such a simple code. If they will not fit, 
new first principles have to be suggested to explain them, 
and there are really few principles, other than the forma! 
logic of mathematics, that have not to be adjusted from 
time to time to meet new conditions, 

‘What is the advantage of such a constant effort tv 
find the foundations of knowledge ? It certainly enables 
social history to be written in a truer perspective ; but 
science has no past, only a present. Science lives and 
moves entirely in its wave front. It is what is thought 
to be true now that matters ; what was true is an immateria| 
tail, like that of a comet. Science, in fact, advances like 
a meteor, which throws out of its advancing head all the 
used-up products of combustion, with a profusion that 
often startles the observer. 

“The three great learned professions, the Church, the 
Law, and Medicine, for which Oxford and Cambridg: 
were founded as training schools, flourish on a very few 
fundamental laws. Medicine has been until the last fifty 
years so largely empirical that even now its pupils 
learn by rote. Are we electrical engineers much better 
off ? How many times in the history of a practising 
engineer has he to fall back on first principles for a solu- 
tion of his difficulties, and what are his first principles, 
anyway ? That there are two kinds of electricity, that 
metals carry an electric current, that there is such a 
thing as electromotive force (or, in other words, that in 
certain chemical reactions there is a drift of electricity in 
one direction), that a current heats a wire, that the motion 
of a material through an electric field causes a separation 
of its intrinsic electric charges, and so on. He uses these 
freely, and if he uses them with judgment he makes a 
living by it. But are these first principles ? Are there not 
still more fundamental things that he has no occasion to 
use—or even to know? What is an electric charge ’ 
Is it a particle or a wave ? No one knows. How does the 
motion of a body through a magnetic field cause a separa- 
tion of the charges, that is, an electromotive force ’ 
Again, very few know. How does the energy set free by 
a chemical cell or, as we say, generated in a machine, 
travel along the conductor ? Again, no one knows, nor 
so far as I know has anyone ever tried to work a picture 
of it out. 

‘“* Does it help the designer of a,machine to know how 
the energy travels along the shaft or leaves the armature 
core and enters the insulation of the windings, from which 
it never escapes except into the insulation of the cables ? 
It only makes him pay more attention to the quality of 
insulation of the windings than to the quality of the 
copper. That is as good as it can be now, but there is 
room for an insulating material twice as strong elec- 
trically as the present materials—that will carry twice the 
energy for a given section of material and enable still 
higher voltages to be generated, and I think it may be 
found. I give this question of insulation as an example of 
where a lack of knowledge of fundamentals is even now a 
direct hindrance to the progress of the profession, and it 
is perhaps the most outstanding example that could be 
given. 

“It is remarkable how well small steady or low-fre- 
quency currents are transmitted by sea water for many 
miles. Why is it that if a galvanometer is connected to a 
sea plate it flickers regularly from side to side three or four 
times a second when a steamer passes some miles away, 
indicating that a low frequency current is generated by 
the ship ? During the war this was an urgent question for 
several reasons. The reason I venture to suggest is as 
follows :—Each blade of the propeller as it revolves cuts 
through a fresh body of water and repels it, as everyone 
who has watched the wake of a ship knows. Now sea 
water is an electrical conductor and each movement of a 
body of sea water through the earth’s magnetic field sets 
up @ current, so that there is from the propeller a current 
corresponding to the frequency with which the blades 
pass through the line of travel. The currents flow at right 
angles to the line of.motion and spread out for miles, at 
least they can be picked up miles away. The same 
applies to fish and to breaking waves. The great swing of 
the tides in the ocean has a similar effect. I worked it 
out once, and across the Atlantic there is, if I remember 
rightly, some 20,000 ampéres at the maximum tide flow 
and in the surface layers. 

“* There are some cases where even the simplest physical 
laws may be called first principles—of safety for example 
—when there were none at all before, though this is not 
our general use of the term. How does a match light a 
gas jet ? Not by the conduction of heat from the flame to 
the gas, but by the electro-magnetic radiation from it. 
One can have a red-hot body plunged into the gas, but 
unless the temperature and the radiation reach a certain 
critical value nothing will happen. Take a straight 
platinum wire and heat it in an explosive mixture by pass- 
ing an electric current, and it can melt before igniting the 
gas, but wind it into a spiral and it ignites gas freely at a 
much lower temperature. It is the radiation from the 
spirals that activates the air and gas between them much 
more efficiently than a straight wire can do. This is at 
the back of the efficiency of the new coiled lamp filaments, 
and it is also the reason why the latest pulverised fuel 
combustion chambers for boilers are so designed that the 
entering air and fuel are exposed as fully as possible to 
radiation from both the glowing gas and the walls. 

“These are all examples of how a knowledge of first 
principles operates in practice, but there is another side 
to the question. Science is not free from such criticism ; 
chemistry as taught in schools by the accumulation of a 
mass of facts without the perception of a great unifying 
principle is, to my mind, rather deadening—even if 
supplemented by laboratory work. What is wanted quite 
early on in all scientific training is to indicate that there 
are great sweeping laws that gather together masses of 
apparently disconnected facts like fish into a net. Tell 
students, if possible, what those laws are and mean, and 
then let them acquire facts and fit them into place, 
— than give them masses of facts first to sort out later 
in life.” 
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Villiers Engineering Works. 


N a recent visit which we paid to the Marston Road 

Works of the Villiers Engineering Company, Ltd., 
at Wolverhampton, our attention was drawn to the fact 
that in addition to producing a weekly output of tens of 
thousands of free wheels and sprockets, the firm has a manu- 
facturing capacity of no jess than 1100 small two-stroke 
engines per week. The works have been newly built 
and planned, and are complete with the latest specialised 
machinery for their work, and some account, therefore, of 
their history, their technical equipment, and the engines 
manufactured will, we feel, be of interest to many of our 
readers. 


BEGINNINGS AND DEVELOPMENT. 


The Villiers Engineering Company, Ltd., was formed 
in 1898, and its original works were on small premises 


a two-speed gear-box. ‘That design was, at that date, the 
directors felt, somewhat ahead of its time, and it was 
immediately decided to produce a very simple two-stroke 
engine, which was built shortly afterwards in the same 
year. Since that time the firm has concentrated on the 
production of two-stroke engines alone, and from small 
beginnings, when a good deal of prejudice had to be over- 
come, the demand for such engines has steadily increased, 
and now requires a works capacity of 1100 engines per week. 

We shall describe later some of the principal engine 
types, and enumerate some of the varied uses to which 
they are put. Before doing so, however, reference may 
be appropriately made to the firm’s patented fly-wheel 
magneto, which forms an integral part of Villiers engines, 
and is fitted to many engines, both industrial and marine, 
of other makes. The early Villiers engines were all 
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in Upper Villiers-street, Wolverhampton Its first pro- 
ducts were aluminium pedals for bicycles, but the making 
of these was later discontinued, and in 1904 the manufac- 
ture of Villiers free wheels was begun. That side of the 
firm’s activities has continued to increase steadily, and 
to-day the company is, we are given to understand, one of 
the largest manufacturers of free wheels in the world. That 
the firm has not stood still in this side of its work is shown 
by the fact that there is being exhibited at the nineteenth 
International Bicycle and Motor Cycle Show at Olympia 
this week a new type of Villiers two-speed gear. It 
consists of two sprockets mounted on the rear hub of a 











FiG. 6—SHOTBLAST INSTALLATION 


cycle, and connected by a free wheel, so that one 
sprocket can overrun the other. The drive from the 
main sprocket is transmitted through two further sprockets 
mounted on a countershaft, and by means of three driving 
pins the hub sprockets can be run independently or 
connected, this action representing a change of gear, giving 
an increase of speed of about 25 per cent. 

It is, however, rather with the engine side of the firm’s 
work that we propose to deal. The first Villiers internal 
combustion engine using petrol was produced in 1912, 
and was a small single-cylinder, four-stroke unit with 
an overhead inlet valve which worked in conjunction with 
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equipped with horse-shoe-pattern fly-wheel magnetos, 
which at that time were principally produced in Germany. 
During the war period, however, the firm started to 
manufacture its own magnetos, and after careful con- 
sideration it was decided to adopt a fly-wheel type, which, 
as the engine was already fitted with a fly-wheel which would 
house it, saved a projecting bracket, a chain, and two driv- 
ing sprockets. After extensive experiments, the Villiers 
fly-wheel-type magneto was adopted in 1919 as standard 
equipment on all engines, and is now supplied for all 
British outboard-type marine engines. and for several 





Continental makes of similar motors. A drawing of this 




















device is reproduced in Fig. 12. It shows the general 
robust construction adopted, with the large coils and 
magnets, and the absence of all delicate parts. The 
magnetos, which we inspected in course of assembly and 
testing, gave an intense hot spark, which, in these small 
engines, ensures easy starting with reliable running under 
varying loads. 


THE Works. 





plan of the engineering works is given in Fig. 5 herewith. 
The foundry, which is specialiy equipped to deal with 
repetition aluminium alloy and bronze work, is accommo- 
dated in the old Villiers-street works and a view of it is 


reproduced on page 460. We noted the general high 
standard of the castings produced and the good finish 
secured. The engine and free wheel works is complete 
with its own stamp shop, which accommodates ten 
drop hammers fed by oil-fired furnaces. The parts 
are drop forged from strip bar and after machining 
and finishing pass to the hardening department. Two of 
our views on page 460 show the general and automatic 
machine shops. These shops are equipped with power 
presses, milling machines, and full-automatic and semi- 
automatic special purpose lathes and machines which have 
been specially designed to manufacture commercially all 
the component parts required down to the smallest pin, 
nut, or washer. These parts are subjected to a single 
high-grade standard of supervision throughout the different 
processes of manufacture and assembly. 

About eight years ago the Villiers Engineering Company. 
Ltd., decided to produce its own type of carburetter, 
specially adapted to the needs of the small two-stroke 
engine and designed to give a compensated mixture over 
the whole range of power of the unit. These and other 
detailed parts called for an increase in the machinery 
capacity of the plant, and in order to meet the new 
requirements a separate machine shop, specially equipped 
for producing the small components and screws from bar, 
&c., was built and equipped only last year. A view showing 
part of this shop is reproduced in Fig. 2 on page 460. In the 


foreground of Fig. 3 on the same page some crank shaft 
components and other engine parts will be seen. 
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machine tools are largely occupied on repetition work, a 
particularly well-equipped tool department is maintained, 
and there is a die sinking department to deal with special 
stamping dies. 

Attention has been specially paid to appropriate 
finishes for the engines and their component parts, and we 
noted that many of the brass and bronze components 
were being finished by dull chromium plating, while in 
certain other instances polishing was resorted to. This 
finishing work is carried on in special sections of the factory. 
An important new section which has recently been put to 
work. and which supersedes the original sand blasting 
equipment is the shot blasting department, equipped by 
Tilghman’s Patent Sand Blast Company, Ltd., of Broad- 
heath, near Manchester. The plant consists essentially 
of a rotating barrel which is mounted upon four rubber- 
covered rollers and is belt driven through spur gearing. 
The barrel itself is furnished with a removable door, 
through which the castings, stampings, or other com- 
ponents to be cleaned are introduced. After it has been 
loaded and the door fastened the contents are tumbled 
and at the same time are brought under the action of shot 
blast jets. As the barrel is formed of perforated steel 
plates the abrasive material can fall into a hopper arranged 
below the barrel, from which it is drawn up into a cyclone 
separating chamber by the suction of the fan. When the 
shot has been separated from the dust it falls for re-use 
into the shot blast machine below, which is controlled by 
the setting of the operating levers. The abrasive is carried 
along an interior mixing tube and is delivered by com- 
pressed air through the jets into the barrel. Meanwhile 
the lighter dust is taken from the top of the cyclone to a 
rigid screen type dust collector in which the dust is 
arrested and is collected in bags which are periodically 
emptied. Clean air passes through the screens of the dust 
collector and into the suction of the exhaust fan and is 
delivered again to the atmosphere through the exhaust 
fan outlet. Our engraving will indicate the neat arrange- 





On page 460 and in Fig. 6 we reproduce some views | is giving very good results in practice. 
taken at our request in the Villiers works, while a general 'may also be made to the method of engine assembly, 


ment of the shot blast equipment, which, we understand, 
Brief reference 
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illustrated in Fig. 4 on page 460. The completed components 
and other parts, such as magnetos and carburetters, pass 
direct to finished stores, from which they are drawn in 
batches for assembly. We observed that following the 


we illustrate a larger water-cooled model, which is made 
in two sizes designed to develop 1-5 B.H.P. at 1000 r.p.m., 
with a bore of 67 mm, and a stroke of 70 mm., correspond- 
ing to a cylinder capacity of 247 ¢.c., and 2:6 B.H.P. at 


provision of a single thin ring, called the inertia ring, 
above the top of the first pressure ring on the piston. This 
ring is free to rotate and to move up and down slightly, 
and it has been found to be very effective in keeping the 

















Fics. 8. 9 AND 10--3% 


very close inspection during manufacture very little 
further adjustment or fitting was needed, and that 
practically as soon as the engines left the assembly bench 
they ran smoothly on the test bench, which is modelled 
on automobile factory lines. 

Some TypicaL ENGINES. 

Besides a standard range of petrol engines specially 
designed for motor cycle work, which we do not propose 
to refer to, the firm manufactures a wide range of small 
power units, both air-cooled and water-cooled, which have 
found the widest world use. In addition to pumping, 
ventilating, air compressing, and lighting plants, industrial 
driving, and so on, there is a large range of agricultural 
engineering uses, including the driving of forestry saws, 
fruit-spraying plant, and rabbit-exterminating machines, 
in which the exhaust gases of the engines are turned to 
use. The engines are also used as auxiliaries on transport 
vehicles, for starting other gas and oil engines, for field 
telegraph sets and for other services. 

In Fig. 7 we illustrate one of the “ Mar-Vil”’ units, 
the smallest engines built, which have a designed output 
of 0-6 B.H.P. at 1750 r.p.m., with a speed range of 1200 
to 1800 r.p.m. The horizontal cylinder has a bore of 2in. 
with a stroke of 1}in. Our drawing shows clearly the 
neat arrangement of the principal parts, including the 
compact fly-wheel-type magneto previously referred to, 
and the firm’s special carburetter. The arrangement 
of the fly-wheel is such that not only does it protect 
the magneto from water and dust, but it also forms an 
efficient fan for cooling the ribbed cylinder head, which is 
made in cast bronze. Aluminium alloy is employed 
for the piston, which carries two pressure rings, and an 
inertia ring. Lubrication of the cylinder is effected 
by adding oil to the petrol in the proportion of about 
1 part of oil to 16 of spirit. The ball-bearing crank 
shaft may be noted. The engine is governed by a specially 
designed regulating device incorporated within the 
magneto, and it is equipped with a novel type of recoil 
spring starting handle. A fuel tank is formed within 
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1400 r.p.m., the corresponding bore and stroke being 
79 mm. and 70 mm., with a capacity of 343 c.c. 
Attention may be drawn to the design of the lipped 









Extractor Contact Breaker 


Nut Condenser 


LUT h a 


Wty 


Cam 


Ignition Coil 


Water-tight 





H.P. AIR-COOLED ENGINES 


rings free from gumming deposits. The governor is ot 
the centrifugal crank shaft pattern, and it acts directly 
on the carburetter through link gear. The extensive 
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use of ball and roller bearings may be noted. The petro! 


piston, and the expansion chamber, which leads by a tube 
into @ base-type silencer, which gives, we observed, a 
very quiet exhaust. The cooling water spaces are quite 
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the base of the engine, and has sufficient capacity for 
about 2} hours’ running. The complete weight of the 


engine, including the tank, is only 293 lb. In Figs. 9 and 11 





large, and they can be easily cleaned. The carburetter 
is furnished with a mixture control cam, and is attached 
directly to the cylinder casting. We may mention the 


consumption of the 1-5 B.H.P. model illustrated is about 
1 pint of petrol per B.H.P.-hour, with, say, 3-5 pints of 
lubricating oil per 100 hundred hours’ running. Without 
the oil tanks this engine weighs about 132 lb. 

A larger, air-cooled, unit with a designed output of 
34 B.H.P. and a capacity of 346 c.c. is shown in Fig. 8, and 
it follows in general the same lines of design as those 
adopted in the engine we have already described. In the 
same engraving we illustrate a single-cylinder, | B.H.P. 
unit, with a capacity of 147¢.c. These engines, it will 
be readily seen, lend themselves to widely varying systems 
of cowling. 

In conclusion, we may state that the firm is making 
further progress with its two-stroke design, and that it 
is exhibiting at Olympia for the first time this week an 
entirely new design of two-stroke petrol engine in which, 
by the use of a system of multiple intake ports, it has 
been ible to use a flat-topped piston, instead of the 
lip form we illustrate in the other models herewith 
described. The firm claims that with a flat-topped piston 
it is possible to eliminate that slight side thrust and almost 
imperceptible heat distortion which is inseparable from 
@ lipped piston design, and that improved scavenging 
is obtained. This would seem to be reflected in the 
increased power output of about 25 per cent. which, it 
has been demonstrated, can be obtained with the same 
expenditure of petrol fuel. 








RESEARCH AND DEVELOPMENT LECTURES. 


In the year 1933 the British Science Guild began a 
course of Research and Development Lectures, with the 
special object of directing public attention to the import- 
ance of scientific research and of the utilisation of its 
results in the service of mankind. The first lecture of 
the series was given in May of that year by Sir Harold 
Carpenter on “‘ Metals in the Service of Human Life and 
Industry.” Early in 1934 the proposal was made by Lord 
Melchett, President of the Guild, that the lectures should 
be given in the theatre of the Royal Institution, in which 





special equipment and facilities exist for the experiments 
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und demonstrations it was desired to have, and on May 
2nd Sir William Bragg lectured on “‘ Refrigeration,” and 
on May 30th Lord Rutherford on “ Helium and Other 
Rare Gases.”” The success which has attended these 
lectures has encouraged the belief that the continuance 
of the series is desirable. The intention is to afford those 
concerned in the public affairs and industries of the 
country an opportunity to keep themselves informed of 
scientific developments and the progress of scientific 
research, particularly in its social and economic bearing 
and its applications to industry. The managers of the 
Royal Institution have agreed to co-operate with the 
Council of the British Science Guild in the arrangement 
of a further programme of four lectures. The subjects 
have been chosen from four branches of science—Elec- 
tricity, Acoustics, Metallurgy, and Biology—in which 
there have been specially interesting developments in 
recent years. In each case the lecturer will describe 
some notable scientific principle or discovery, and trace 
its consequences down to the point at which the prac- 
tical and industrial applications which have flowed from 
it have become matters of national or even wider signi- 
ficance. The lectures will be delivered on Wednesdays 
at 9 pan. The programme is as follows :—November 
21st, 1934, Mr. C.-C. Paterson, M. Inst. C.E., M.1,E.E., 
on ‘The Liberation of the Electron: Its Industrial 
Consequences ’’; December 12th, 1934, Dr. G. W. C. 
Kaye, M.A., on “Sound and Noise”; February 6th, 


1935, Professor C. H. Desch, D.Sc., F.R.S., on ‘“* The 
Microscope and the Metal Industries”; March 6th, 
1935, Professor Sir Frederick Keeble, Sc.D., F.R.S.. 


on “ The Fertility of the Earth.” 








Oil Locomotive for Egypt. 


THe oil-engine locomotive shown in the accompanying 
illustration has been built by the Hunslet Engine Com- 
pany, Ltd., of Leeds, to the requirements of the consulting 
engineers, Messrs. Rendel, Palmer and Tritton, for service 
on the Egyptian Delta Light Railways. It has been 
designed to meet somewhat special conditions, as, in 
spite of its power, the axle loading was very limited. 
All the makers’ main line features, such as pre-selective 
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gear changes, had to be embodied, and the wheel arrange- 
ment and weight were rigidly specified in order that the 
locomotive might carry out work corresponding with that 
of the existing steam locomotives. 

The engine is a six-cylinder McLaren unit capable 
ot developing 112 horse-power continuously at 1000 r.p.m., 
and is fitted with Bosch fuel-injection equipment. The 
** Hunslet ’’ constant mesh gear-box gives pre-selective 
automatic gear change, the slip for starting being obtained 
by a traction type Vulcan-Sinclair hydraulic coupling. 
The main feature of the transmission equipment, however, 
is the arrangement of the hydraulic coupling and 
the gear-box, which permits of almost instantaneous 
gear changes, and which, on account of its simplicity 
and robust construction, permits high powers to be trans- 
mitted with perfect safety. 

The main engine is started by a Scott petrol engine, 
which is said to ensure that even under the coldest con- 
ditions the operation does not take longer than a few 
minutes. All the controls are manipulated from the 
cab. As the locomotive has to operate under high- 
temperature conditions, an exceptionally large Serck 
radiator with removable sections has been provided, 
and some of the sections serve for cooling the lubricating 
oil. In accordance w'th the makers’ standard practice, 
all parts which are liable to fail and which, in the ordinary 
way, might take months to replace, are fabricated. 








A Projection Welding Press. 


ProJectTION welding, a development of automatic spot 
welding, is a process involving the simultaneous welding 
of a large number of spots, and is applicable to pressed 
mass production parts of medium size, which have to be 
joined together to form a rigid single-piece structure. 
Frequently it is possible to construct by this process com- 
plicated heavy gauge articles out of two or three cheap, 
simple, light gauge parts, with a large saving in the total 
cost. Brake shoes, as shown in the first illustration, may 
be made, for example, of two angle stampings projection 
welded together to form the web which is welded in the 
same way to a curved plain stamping forming the flange. 
Both or one of the stampings to be welded together have 
projections pressed into them, when they are being 


comparatively small. Roughly they are equal to the 
thickness of the material and the cost of making the stamp- 
ings is unaffected. After welding these projections dis- 
appear, as they are merged into the opposite piece, but 
they ensure a contact between the two elements, and fix 
the welding action at predetermined spots, thus ensuring 
that welding occurs where it is desired and limiting the 
welding current. 

The cost of production by this method is said to be only 
a fraction of that of other methods. As the modern pro- 
jection welder shown in the second illustration is an auto- 
matic and foolproof machine, it does not need a skilled 
attendant, and large outputs can be obtained at small 
cost. Projection welders are usually built in sizes con- 
siderably larger than spot or seam welders, and their 
transformers for reducing the single-phase line pressure 
to the welding pressure of a few volts are designed for 
outputs of from 300 to 1000 kVA. The floor space required, 
however, is relatively small. Many jobs can be welded 


on the same machine, but each requires its own copper 
as welding 


clamping devices, which also serve con- 
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ductors and as setting-up jigs. The exchange of clamps is 
a simple operation, which can be carried out in a few 
minutes. 

Modern projection welder design follows closely the 
best excentric press practice, especially as regards the 
manner in which the pressure is applied, and the work 
guided and set up. A sturdy table with accurate height 
and level adjustments carries the work pieces. The 
mechanical movements of the machine are interlocked 
with the welding current primary switch to prevent the 
operator receiving shocks. Safety slip couplings and two 
safety operating handles compelling the operator to use both 
hands when initiating the weld, ensure current operation, 
and remove the possibility of accidents. On the scraped 
brass faces of the tables the exchangeable clamping 
devices are bolted. These devices have inserts of extremely 
hard and well-conducting material, corresponding to the 
projections on the work pieces, and ensure the concentra- 
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tion of the welding current at the welding points and limit 
the short-circuit current value. 

The welding transformer housed within the machine is 
of special design. It is proof against any current surges 
that may arise and all the secondary circuits are water 
cooled. Twenty-five tappings operated by two face plate 
switches, to be seen in the second illustration, give wide 
current regulation ; whilst an accurate time relay serves 
to set the welding time. Contactor switches are fitted 
throughout and are worked by an auxiliary low-voltage 
circuit which enables fully automatic operation to be 
obtained in a simple and convenient manner. 

The setting up operation consists of adjusting the pres- 
sure, the welding current, and length of welding time, 
and then switching on the current at the correct instant. 
Pressure regulation is carried out at the operating stand, 
where there is a convenient pressure scale. The welding 
current can be set in a definite number of steps, and the 
length of welding time is easily set by the time relay, 





nical motion being obtained by means of an adjustable 
cam switch. 

The machine is supplied by Soag Machine Tools, Ltd., 
of 7, Juxon-street, Lambeth, S.E.11, and is said to be 
meeting with favour in the automobile, typewriter, 
sewing machine, and other industries. 








SIXTY YEARS AGO. 


Tut explosion of the boiler of a locomotive is, and 
always has been, a rare event in the history of British 


railways. A mishap of the kind occurred on the Great 
festern Railway on May 22nd 1874 and in our issue of 


November 6th of the same year we published the official 
report upon it made by Colonel Yolland. The accident 
occurred on the Cwm Amman branch near Aberdare. 
This branch line was used only for mineral traffic and was 
served by one engine which made from one to five trips 
daily. On the day of the explosion the locomotive, a 
goods tank engine, was returning to Dare junction from 
Cwm Amman colliery with sixty-six loaded trucks. Just 
after descending a steep incline a coupling broke and the 
fifteen trucks nearest the rear of the train became detached. 
These trucks came to rest on a level portion of the line 
while the engine with the remaining fifty-one trucks ran 
forward and was brought to rest. The guard, riding on 
the truck next to the engine signalled to the driver to go 
ahead intending to return for the trucks which had broken 
loose after he had taken the others to their destination. 
The driver did not obey this signal and the guard there- 
fore changed it for one requiring the train to be backed 
in order that the fifteen trucks might be picked up there 
and then. This manceuvre having been executed, the 
guard and brakesman were returning to the rear of the 
train with a spare coupling carried on the engine when the 
boiler suddenly exploded. The boiler and tank were 
blown about 74 yards to the rear and the funnel 95 yards 
farther away. The driver and fireman were believed to 
have been on the ground at the time but they were 
blown to opposite sides of the line and were both killed. 
The guard and brakesman escaped unhurt although the 
boiler and tank landed between them. A boy and another 
engine driver in the neighbourhood at the time received 
injuries. On inspecting the boiler Colonel Yolland at 
once found that the explosion had been confined to the 
inner fire-box shell. This shell had been made wholly of 
copper. It had fractured at the top of the back plate. 
Sundry stays had broken and the flat crown had bulged 
downwards. The actual line of fracture ran right through 
the holes of eight screwed and riveted stays. There was 
no obvious cause why the fire-box should have failed in 
this manner. The engine had been constructed at the 
company’s Wolverhampton works in 187] and the fire-box 
and boiler had recently been inspected and passed as 
being in good order. The boiler had been tested hydraulic- 
ally to 200lb. and was registered to work at 140 Ib. 
Colonel Yolland could not detect any appreciable reduc- 
tion in the thickness of the metal but he found that the 
pressure gauge had been removed the previous day for 
repairs. He also found that the tail of the safety valve 
lever projected into the cab and that it was within the 
power of the driver or fireman to wedge it against lifting 
at the intended pressure. There was however no evidence 
that the safety valve had been so wedged and Colonel 
Yolland accordingly preferred to adopt the explanation 
that the accident had been caused by a deficiency of 
water in the boiler which left the crown of the fire-box 
wholly or partially uncovered and resulted in its becom- 
ing overheated. He raised the question whether a factor 
of safety of 4 was sufficient for the boiler and fire-box 
of any locomotive. 








BRITISH STANDARDS INSTITUTION. 


AU British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-streets 
London, S.W.1. The price of each specification is 2s. 2d. post 
Sree, unless otherwise stated. 


PHOSPHORUS IN COAL AND COKE. 


No. 568—1934. The determination of phosphorus in 
coal and coke has been under consideration by a Committee 
of the British Standards Institution since 1928, but it 
was not found possible to include any satisfactory method 
in the British standard methods for the sampling and 
analysis of coal for inland purposes, issued in 193] 
(B.S.S. No. 420). Since that date the matter has been 
under close investigation, and the proposed standard 
method is based on a comprehensive survey of different 
methods applied to a large number of cokes from different 
docalities carried out by the Northern Coke Research 
Committee. Nine methods were selected as being repre- 
sentative of twenty different methods in use among the 
coke producers and users of Great Britain. In practically 
every case the phosphorus content of the coke was calcu- 
lated from the known ash content of the coke and the 
determined phosphorus content of the ash. Most of the 
methods involved a preliminary fusion of the coke ash 
with sodium carbonate or fusion mixture and a subse- 
quent extraction of the melt with either water or acid, 
to obtain the phosphorus of the ash in solution. In the 
remaining methods, the phosphorus was obtained in 
solution usually by extraction of the ash with mineral 
acid, with or without admixed hydrofluoric acid. The 
methods otherwise differed in details designed to eliminate 
undesirable elements, such as titanium. The nine repre 
sentative methods were applied to the determination of 
phosphorus in a large number of cokes obtained from 
Cumberland, Durham, Scotland, South Wales, West- 
phalia, and Yorkshire. It was found that seven of the 
methods gave low results, shown to be attributable to 
loss of phosphorus in the residues normally rejected during 
the course of a determination—for example, during the 
elimination of titanium—or to incomplete extraction of 
the phosphorus from the ash. 

The method selected as the standard is one of the two 
found to give consistent results, and of these two, is the more 








' stamped, the depth and diameter of the projections being 





the synchronisation of the welding time with the mecha- 





simple and economical in time. 
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Backing of Propellers.* 
By J. F. C. CONN, B.Se., of the William Froude Laboratory. 


INTRODUCTION. 


TuHIs paper is a record of research carried out at the 
William Froude Laboratory as part of the programme of 
research approved by the Advisory Committee. The 
subject has been investigated by means of model experi- 
ments. Open water propeller results were derived from 
tests made in the New Tank, while all the other tests were 
carried out in the Alfred Yarrow Tank with self-propelled 
models. 

The normal working state of a marine screw propeller is 
the propulsion of a vessel in the ahead direction by the 
exertion of a rearward thrust on the column of water in 
which the screw acts. But a marine propeller must also 
be used for braking and stopping the vessel, and for pro- 
pulsion in the astern direction. The expression “‘ backing 
of propellers” is intended to include all those working 
states which occur in ship operation outside the condition 
defined above as the “ normal working state.” On the 
subject of braking, going astern, &c., little information 
has hitherto been published. This paper represents an 
attempt to investigate these states by means of model 
expermments. The paper is divided into sections as 
follow :— 

I.—The complete working range of the screw pro- 
peller. A short account of the relevant theoretical work. 

II.—The performance of propellers in open water for 
both ahead and astern directions of rotation (i) stationary 
and (ii) under translational motion. 

ITI.—Hull resistance when moving astern. 

IV.—Astern propulsion. 

V.—Variation in resistance of hull, torque, and thrust 
of propellers at constant speed of advance over a range 
of revolutions covering both ahead and astern directions 
of motion. 

VI.—Application of the model results to full-scale 
conditions. 

References are made throughout the paper to the biblio- 
graphy at the end. 


Part I. 


During the mancuvring of a ship the screw propellers 
work under widely different conditions. Taking the 


modes of operation oceur merely as states of transition. 
In the general theory of screw propeller action the working 
states may be classified by other means. 

TESTS ON PROPELLERS IN OPEN WATER. 


In view of the lack of information concerning the astern 
performance of propellers, a systematic series of open 








} 


water tests was carried out in the New Tank with the 
improved type of propeller testing apparatus. The pro- 
peller is mounted on a shaft at a distance of some 26in. 
from the supporting gear, so that its performance is 
unaffected by the interference between the propeller and 
the supporting struts which was found to arise in the 
earlier type of Froude gear. No corrections need be applied 
to the measured results, which represent as closely as 
practical means will allow the open water performance of 
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SHIP RESISTANCE GRAPHS 


norma! ahead condition of operation as that of positive 
advance and positive rotation, it is easily seen that a pro- 
peller may operate (a) at zero advance, (b) at positive 
advance, or (c) at negative advance, in each case with 
either positive or negative rotation. This statement gives 
a rough classification of the practical working conditions. 


the propeller under test. The apparatus was carefully 
calibrated at frequent intervals ; repeat tests were made, 
and the rare discrepancies were quite negligible in magni- 
tude. All the propellers were of the same diameter, 
namely, lft., and all had a pitch ratio of unity, pitch in this 
instance being defined as the geometrical or strickle-line 


TaBLeE I.—Particulars of Models Tested, Reduced to the Standard Length of 400ft. 
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Model Length Breadth, | Draught, Trim, Displace- Type of 
No. Type. B.P., | feet. | feet. | feet. ment, coeffi- model. stern. 
| feet. | e | | Tons. | cient. | 
a i i— > 
A | Twin-serew with bossings..| 400-0 64-80 | 20-45 Level 7,860 | 0-557 |1+24-72)| Cruiser 
B | Twin-screw with bossings..| 400°0 | 52-80 22-03 Level 9,110 | 0-710 |1+22-51 Elliptical 
© | Twin-screw with bossings..| 400-0 | 56-25 | 17-87 |3-16 by stern| 5,550 | 0-567 | 123-15] Cruiser 
D Single-screw -- ++| 400-0 | 60-40 26-48 ! -92 by stern} 10,290 | 0-726 | 1+21-73)| Cruiser 


In general, the marine propeller is called upon to operate 
for lengthy periods only under the normal condition and, 
in the case of cross-channel steamers in certain services, 
at negative advance and negative rotation. The other 


* The Institution of Engineers and Shipbuilders in Scotland, 
October 23rd, 1934. 


Abstract. 


pitch. The experiments dealt with in this paper were 
made at an immersion of 0-875ft. to the centre of the 
propeller. 

Hutt RESISTANCE WHEN Movine ASTERN. 


Four models were tested for resistance in the astern 
direction of motion. The corresponding ship particulars, 


reduced to the 400ft. standard ship length, are given in 
the Table I. Each of the twin-screw vessels, A, B, and C, 
was fitted with bossings and rudder. The single-screw 
vessel, D, was tested without rudder and rudder frame. 
The experiments were made in the Alfred Yarrow Tank 
according to the customary method of measuring resistance. 
The results are given in the graphs in the form of curves 


TasixE II.—Comparison of Propulsion Tests for Ahead and Astern Directions of Motion for 400ft. Standard Ship. 


|Relative 








| | Screw 
\Displace- | | | efficiency rota- 
Model} Pro- Rotation. | Direc- {| ment, tere. 1.4, °b ia w. t. h. |Q.P.C.| ——————|_ tive 
pellers. | tion. tons. | knots. | r.p.m. | | In |Behind|  effi- 
| open. | model! ciency, 
| | hull. | 
A Twin | Outward | Ahead 7,860 | Level 15-10 | 94:5 | 0-17 | 0-16 | 0-98 | 0-67 | 0-70 | 0-68 | 0-98 
No.1 | Inward | Asten | 4, |, | 123-5 | 0-10 | 0-31 | 9:76 | 0-38 | 0-50 | 0-50 | 1-00 
6 | Outward | Ahead | a | ‘i 9-90 | 60-5 | 0-17 | 0-05 | 1-10 | 0:77 | 0-77 | 0-75 | 0-97 
a ; Inward | Astern a | “ 9-92 79-7 | O-14 | 0-34 0-75 | 0-45 | 0-48 | 0-60 1-25 
B | Twin | Outward | Ahead 9,110 | Level 9-38 | 95-7 | 0-26 | 0-14 | 1-08 | 0-67 | 0-69 | 0-62 | 0-89 
No.2 | Inward | Astern | a | " 9-42 | 132-6 | 0-18 | 0-40 0-71 | 0-30 | 0-49 | 0-42 | 0-87 
. | Outward | Ahead | 7-50 | 77-4 | 0-27 | 0-10 | 1-14 | 0-67 | 0-72 | 0-59 | 0-81 
= Inward | Astern ae j _ 7-52 | 107-1 | 0-16 | 0-39 | 0-71 | 0-30 | 0-50 | 0-43 | 0-85 
Cc Twin | Outward | Ahead 5,550 | 3-16ft. | 10-13 75-2 | 0-14 | 0-10 | 1-03 | 0-67 | 0-76 | 0-66 | 0-86 
| | by stern | | | 
No.5 | Inward | Astern | * *» | 10-14 | 107-1 | 0-55 | 0-66 | 0-53 | 0-28 | 0-43 | 0-53 | 1-23 
” Outward | Ahead 12-37 | 91-4 | 0-14 O-11 | 1-02 | 0-66 | 0-66 | 0-65 | 0-99 
Inward | Astern 12-40 | 130-6 | 0-39 | 0-59 | 0-57 | 0-29 | 0-45 | 0-52 | 1-16 
Outward | Ahead 14-60 | 109-1 | 0-13 | 0-13 | 0-99 | 0-68 | 0-67 | 0-70 | 1-04 
Inward Astern 14-53 | 152-4 | 0-31 | 0-53 | 0-62 | 0-31 | 0-47 | 0-58 1-22 
Outward | Ahead 16-62 | 126-5 | 0-12 | 0-15 | 0-95 | 0-66 | 0-67 | 0-69 | 1-03 
i. Inward | Astern 7 - 16-80 | 177-1 | 0:23 | 0-44 | 0-69 | 0-32 | 0-54 | 0-46 0-85 
D Single |Right-hand; Ahead 10,290 , 1-92ft. 8-70 61-0 0-71 
| by stern | e 
No. 13 | Left-hand} Astern oe 8-90 97-5 0:27 
rm Right-hand) Ahead 9-98 69-2 0-67 
Left-hand | Astern 9-84 | 106-5 0-28 


of ©, to a base of speed in knots for the 400ft. standard 
ship, where © is 427-1 x E.H.P./Aé V3. 
in which E.H.P.=effective horse-power, 

A=displacement in tons, 

V =speed in knots. 
Curves are given in each case for the naked hull in ahead 
motion, and for the hull with appendages in ahead and 
astern motion. As stated above, the appendages consist 
of rudder and bossings for vessels A, B, and C, and only 
the heel piece of the sternpost for the single-screw vessel D. 
For vessel A the astern resistance with bossings varies 
from 13 to 20 per cent. in excess of the resistance with 
bossings when moving ahead. The mean increase in the 
cas2 of vessel B is about 14 per cent., while for vessel C 
the corresponding figure is 16 per cent. For the single- 
screw hull the average increase is 20-per cent. It should be 
noted that the values of © are corrected to a standard 
temperature of 59 deg. Fah. No allowance has been made 
for scale effect in appendages, the results being exactly as 
measured on the models. 


ASTERN PROPULSION. 


Models A, B, C, and D were self-propelled in both 
directions of motion. A, B, and C were fitted with rudder 
and bossings. D was fitted with a symmetrical fin and 
single-plate rudder. A general statement of the results 
obtained is given in Table II. Astern propulsion is 
characterised by very low propulsive efficiencies. Since 
vessels are primarily designed for the ahead condition, this 
is not a surprising result, for which the following causes 
may be adduced :— 

(a) Increased resistance of hull. 
(6b) Decreased hull efficiency. 
(c) Lower propeller efficiencies. 
In the practical case there is also the possibility of reduced 
mechanical efficiency. 

The increase in resistance may be presumed to be lower 
for single than for multiple-screw vessels of the same 
fulness, since shaft bossings are exceedingly resistful in the 
astern direction of motion. Hull efficiency is made up 
of two elements dependent on thrust deduction (or, more 
properly in this case, augmentation of resistance) and 
wake. In astern motion the propeller slip streams are 
driven against the hull causing an increase in resistance 
which is reflected in the enormous increase in the values 
of ¢. Further, the astern wake values are quite appreciable 
in magnitude, and may sometimes exceed the ahead 
wakes. A case in point is that of vessel C, where the astern 
wakes are higher than the ahead wakes. This vessel had 
a long, deeply immersed cruiser stern extending for a con- 
siderable distance abaft the propellers, and the presence 
of a large streamlined rudder may have had an effect upon 
the wake value. The decrease in propeller efficiency 
requires no explanation and, for the cases considered 
herein, appears to vary with the slip conditions. 

From the data given in Table IT and the curves of © in 
Fig. 1 it is possible to calculate the astern speeds attain- 
able by each of the vessels A, B, C, and D. The speeds 
have been worked out for (a) full ahead power available 
astern, and (6) 75 per cent. of the full ahead power avail- 
able, and given as fractions of the corresponding ahead 
speeds are as follows :— 

Speed astern /speed ahead. 


Model. Full power. 75 per cent. power. 
’ ae 0°83. . *. Coe 
B 0-75 0-68 
Cc 0-74 0-67 
D 0-78 0-63 


For vessels where service conditions demand high astern 
speeds it may be profitable to employ propeller blade 
sections of symmetrical shape at the expense of some loss 
in efficiency for the ahead condition. 








In a recent speech Mr. D. Skiffington, the shipyard 
director of John Brown and Co., Ltd., spoke of the heavy 
charges for dredging, which, in the case of the ‘‘ Queen 
Mary,” had amounted, so far, to £46,000, and would be 
very much greater before the liner was completed. When 
his firm built the ‘‘ Aquitania”’ a dredger cost them 
£35 a day, now the price was £65, and the hopper cost 
in the twenty years had increased from £13 to £34 per day.° 
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HIGH-PRESSURE BLECTRSOLE* SUPPLY PLANTS. 
































i sie PPE RS Tag ‘ pee bak gS oe 
>a At boiler | At boiler. 
EOS a , ‘ | 
Pressure Power station and company. Country. Steam Steam Pressure| Power station and company. Country. | Steam Steam 
range. ressure, temp. range. | | page gh temp., 
./sq. in. | deg. Fah. | | | Ib/sq. in deg. Fah. 
| Beresniki Station. . ahitwa! ie | Russia 950 842* 
r-} } | ; Brunn Station of the ‘Westmahrische| Czechoslovakia | 925 797 
33 Gartenfeld Cable Works of Siemens - Germany | 3200 | 842 | Electric A.-G. } 
2.5 Schuckert, Berlin | St. eee Station, Paris (Exten-| France 910 870 
ap sions only i 
QE Langerbrugge Power Station of Centralles-| Belgium 3200 | 842* Goodyear Tyre and Rubber Company, | U.S.A. 800, 740 
g 5 Elec lectriques des Flandres et du Brabant | Akron, Ohio ‘ 
a” | Langerbrugge Power Station of Centralles- Belgium 800 842 
, |  Electriques des Flandres et du Brabant 
$e , | | Mitsui Mining Company Japan 800. | 820 
| | Billingham Station of “the Imperial! England Lo eee), SO 
| Chemical Industries | | 
Moscow, New Power Station Russia | 1900 932* Monceau Power Station .. Belgium | 95 842 
} Buzzards Point Station of the Potomac! U.S.A. | 730 835 
Trebovice Power Station of the United| Czechoslovakia 1845 932* | _ Electric Power Company at z 
Moravian Silesian Electricity Supply} — —— the Public Service U.S.A. 730 760* 
| _ Company | company of Northern Illinois 3 } 
Witkowitz Station of the Witkowitz Coal) Czechoslovakia 1845 | 932 | Commas —— Station of the Detroit) U.S.A. | 710 | 850 
Mining Company | | ison Company | 
Lockland Plant of the Philip Carey te U.S.A. | 1840 {| 820° a. sys: es Northern Indiana U.S.A. | 695 770 
| Ohio ublic Service Company _ 
| Karolinenschacht Station of the Witkowitz| Czechoslovakia 1704 | 932 Southwick Station of the Brighton Cor-) England 675 875 
Mines, Ltd. | poration < 
| Grube Ilse Station of the Ilse Bergbau Germany | 1633 | 887* | ee of the Public Service! U.S.A. 650 825 
| A.-G. } = | and Gas Company ves : 
| San Antonio Public Service Company, U.S.A. 1518 | 810* os] — Line Station of t of _ Chicago District, U.S.A 650 750 
| Station “‘ B ” (Conception-road) ‘ | lectric Generatin; ration : 
“ | Mannheim Station of the Gross Kraft- Germany 1420 878* 2 ag 4 cr eg ae ee isconsin Power U.S.A. 650 800 
3 werke, Mannheim A.-G. | ight Company 
= Astoria (Proposed), New York . . U.S.A. 1400 825* = | Honolua Station of the Hawaiian Electric U.S.A. | 650 825 
2 g ompany 
5 Deepwater Station of the American Gas U.S.A. 1400 725* & | — ee ree 04 of the Leute U.S.A. 640 700 
Pa and Electric Company r-} team ucts Inc., 
. —— Station of “ Edison Electric U.S.A. 1400 730* p= ea Station of the London England 625 875 
= [liuminating Company | Ss ower Company ‘ 
= Gilbert Station of the New Jersey Power| U.S.A. 1400 | 750* ~ — ee erm ba om County of England 625 825 
= and Light Company } <j | ondon Electric Supply Company 
t North-East Station of the Kansas City! U.S.A. 1400 | 725* 2S, — a si Rage se = the North-| England 625 825* 
3S Light and Power Company =) “astern Electric Supply Company 
S$ San Francisco Station ‘‘ A” of the Pacific U.S.A. 1400 | 750* ~~ "see oe Borough ee ee as 
Gas and Electric Company ounci | 
South Amboy Station of the Jersey Central U.S.A. 1400 | 750* = John North Station of the Swansea England 625 850 
Power and Light Company orporation 
Port Washington Station of the Milwaukee U.S.A. 1390 | 840* — = Meadows Station of the Shef- England 600 800 
Electric Railway and Light Company | e ration : | : 
Dagenham Station of the Ford Motor Com- England 1385 | 750* | Columbia Station of the Columbia Power| U.S.A. 600 730* 
pany | Company, Cincinnati, Ohio cas | pee 
River Rouge Station of the Ford Motor U.S.A. 1350 | 750* | gar tp oy of the Super Power U.S.A. | 600 725 * 
| Company | | | ° inois aris | | 
| Deepwater Station of the Houston Light U.S.A. 1300 | 825* | Philo Station of the Ohio Power Company] U.S.A. | 600 725* 
| and Power Company, Texas ie } . | | Arrighi (late Vitry Sud) Station of| France 555 | 842 
Lake Side Station (Milwaukee) of the Wis- U.S.A. 1300 | 750* | im r Lion? d’ a Paris | os : ae wall 
consin Electric Power Compan uenos Aires Station .. .. a S. America 5 75 
| State Line Station of the Chicago District U.S.A. 1300 850* oe Se tap mae arm ofan Gen ‘Common. U.S.A. 550 | 750* 
Electric Generating Corporation wealt. dison Company, thicag : ; | | 
Valley-road Station, Bradford .. England 1100 800* | —. a Station of the Virgins. Public U.S.A. 525 825 
rviee Company | 
| | oe Power Station of the Germany 462 | 752 
| ' 
* Re-Heat. 





High-Pressure Steam Turbine 
Plants. 


THE table presented herewith is taken from an address 
which Dr. 8. L. Pearce delivered at the Summer School 
of Engineering, New College, Oxford, on July 24th. In 
connection with it he said :— 

TENDENCIES IN THE FUTURE. 

It is dangerous to prophesy future events, but I am 
of the opinion that for large power station work there will 
be an inclination to adopt the straight regenerative steam 
cycle, with a possible increase in pressure-to about 800 lb. 
per square inch and a temperature of about 900-950 deg. 
Fah., with a final feed temperature of about 400 deg. 
Fah., and a vacuum of 29in. to 29-lin. Hg. This should 
give a regenerative cycle efficiency in the neighbourhood 
of 45-47 per cent., and with well-designed plant com- 
ponents, careful operation, and a good load factor, overall 
thermal efficiencies of 30 per cent. should not be unattain- 
able. 

In offering this opinion I am taking into consideration 
other factors, such as capita! cost, reliability, and safety, 
all of which must not be overlooked 

Some indication of the general trend in the matter of 
the adoption of higher steam pressures and temperatures 
may be gathered from the table, which gives a list of plants 
either in service or under construction. 








The British Cast Iron Research 
Association. 


At the luncheon following the Annual Meeting of the 
British Cast Iron Research Association, held on 
October 31st, 1934, at the Victoria Hotel, Major F. A. 
Freeth, who has been again elected President, delivered 
the following address. 





I do not wish to-day to go into detail about the work 
of the year, because you will find that in the Annual 
Report, but refer more particularly to some developments 
we have in view. 

It has always been the view of the Council and officers 
that the Association should aim at an annual income of 
at least £20,000 to £25,000 in order to render the industry 
the kind and extent of service it needs. Indeed, for an 
industry of such magnitude, this figure is extraordinarily 
modest, being roughly one-tenth of 1 per cent. of the 
annual turnover of the industry. The past three years 
have been a litile trying. Three years ago the basis of 
payment of grant was altered, and fell from nearly £5000 


industrial subscriptions were required. In each of the 
three years the £3000 grant was earned, but only in the 
year just closed was the drop in grant fully made up from 
industrial sources. It is a source of satisfaction that this 
has been accomplished, but the restriction, while it 
operated, caused difficulties. 

Fortunately, these difficulties are disappearing. The 
Advisory Council to the Department of Scientific and 
Industrial Research has, during the current year, made us 
a@ new proposal with respect to grant. On our part we 
have to raise from industry about £1000 more this year. 
On their part they have offered to increase the grant by 
£2000, the total offering an opportunity of increasing the 
income by some 25 to 30 per cent. This will greatly 
relieve the restrictions mentioned, and will enable the 
Council to accelerate the present programme, and to 
secure new equipment. In addition, we hope to increase 
the research staff, and to put in hand not only further 
work on special alloy additions and moulding sands, 
but also on the enamelling of castings and on malleable 
cast iron and pig iron, and particularly on the general 
problem of shrinkage and contraction in cast iron. 
all problems outstanding, this last probably is the one 
needing most attention, but hitherto it has been n 
to do much exploratory work before we were in a position 
to proceed, except on rather crude lines. 

You know that we keep in close touch with members 
on foundry problems and developments. We hope to 
strengthen the Development Department until we have 
at least six men who can deal with such matters and visit 
members’ foundries. We also want to strengthen the 
Information Bureau and make the Bulletin a monthly 
publication. 

But the Advisory Council have gone farther than the 
offer referred to. They have said that in addition to this 
extra £2000 they will provide grant on the £1 for £1 
basis up to a further £3500, subject to the industry 
furnishing this extra amount. The Annual Report 
shows how this, achieved within five years, can yield an 
annual income of £20,000, which brings us to the region 
we aim at. We are approaching half-way in the £1000 
to be obtained this year, and we want all the help we can 
get to maintain the rate of progress. We make no apologies 
for wanting the money, because we believe that we can 
give a service which is worth the subscription. The 
trouble is that eligible firms have to be approached 
individually, which takes time. 

The extra grant offered by the Department is intended 
in part to ensure the conduct of fundamental research— 
that is, exploratory research—which it is difficult or 
impossible for any one firm to carry out and which is 
the special province of a research association. I feel 
proud of the fact that this fundamental work has been 
carried on by the Association continuously, and there 
is no doubt that it is absolutely essential in such a very 
complicated material. Cast iron resembles the mathe- 
matical idea of infinity, in that it must be defined as a 





per annum to £3000 per annum, to earn which larger 





region and not as a point. But I welcome this extra 








grant for another reason. Our Association is the only 
one exclusively devoted to the study of cast metal, and 
in a sense it holds the pass for all users of metals, for 
nearly all metals assume the cast form before they are 
wrought. The study of the cast state both for metals 
used in the cast state and those subsequently wrought, 
has in the past been greatly neglected. This fundamental 
work is enabling us to build up conceptions of what 
happens on solidification and cooling, and the various 
influences which affect structure, and the int is now 
being approached at which it becomes profitable to con- 
sider investigations having a specific object in view. 
The existing organisation provides for it. I would like 
to see the whole of the experience gained, for example, 
systematically applied to the improvement of specific 
types of castings. Thus, for ingot moulds for steel ingots 
a panel could readily be formed of those members interested 
from the Grey Iron Sub-Committee, with the addition 
of all other members manufacturing such castings. This 
panel would be able to bring its combined experience to 
bear on the problem and also offer facilities for works’ 
trials and effect co-operation with users of ingot moulds. 
This would really carry development work to its logical 
conclusion, and further than is at present practicable. 
Our work on heat-resisting irons arose essentially from 
fundamental work which has now been confirmed a 
number of times in Europe in published papers, but we 
have never been in a position fully to consider each 
application in industry as an independent problem. 
We would like to see this remedied. The distribution 
of reports to all members interested would be simplified. 
Some panels would necessarily be small, such, for instance, 
as those interested in what might be termed engineering 
light castings ; others, for instance, such as those interested 
in vitreous enamelling, would be large. The Pig Iron 
Sub-Committee represents practically ali producer 
members, and the enamelling group has recently virtually 
become such a panel. 

I want to return fora moment to the question of 
membership. At the risk of wearisome repetition, I say 
again that this Association is a co-operative association, 
and that the question of what a member puts into it is 
just as important as what he gets out of it. Paradoxically, 
the more a member puts into it, the.more he does get 
out of it. A few days ago the Duke of Kent finely said 
in this great city that human societies were possible only 
if their members were prepared to make sacrifices for 
the common good. If societies were to exist, the 
individuals composing them must be prepared to make 
voluntary sacrifices for the common good, or be compelled 
to do so, and he added that “‘ it has been one of the out- 
standing achievements of our Anglo-Saxon civilisation 
that co-operation which is essential has come about, not 
by compulsion, but through voluntary association.” 
Our individualism tends to restrict such voluntary 
association, but our true competitor to-day is not our 
neighbour at home, but is abroad, and experience of 
foreign developments shows how essential is a strong 
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independent scientific body able to look after the technical 
interests of the industry. If I can emphasise this question 
of co-operation in another way, a visitor to a lunatic 
asylum once expressed apprehension to the medical officer 
on account of the small number of doctors and nurses 
to look after a large number of patients. ‘‘ You need 
not worry,” said the doctor, “ lunatics never combine.” 

The reasons we receive from firms for not supporting 
us are varied. This firm is too small, that firm is too large. 
This firm has its own laboratory, that firm has not. The 
one would have difficulty in interpreting and using our 
information, the other cannot be taught anything. All 
these overlook the co-operative principle which we 
embody and which is expressed in our social and national 
life in a hundred ways. We duplicate the work of none. 
Members themselves we ask to show again their public 
spirit and help the Director in his task of raising this 
additional money. 

There is one other matter I want to mention, and that 
is the proposed establishment of a foundry high school. 
The scheme has during the year been approved by the 
Education Committee of the Council, and is put forward 
by the Association after much consideration. In a recent 
address on the limits of technica] education, Sir Josiah 
Stamp outlined views on technical education which can 
be warmly endorsed by every man in industry, and 
which have, in fact, guided us in formulating this scheme. 
While Sir Josiah expressed himself in favour of a large 
measure of technical eduvation in substitution for the 
time-honoured method of acquiring knowledge on the 
spot, provided teachers and equipment were adequate, 
and classes of the right size, he pointed out the danger 
of relying too extensively on certificates and examination 
resuits. However valuable technical education might 
be, he added, “‘ I do not know a single practical railway- 
man who would agree that promotion could be made on 
the basis of proficiericy in classes, however well conducted, 
and I always discourage students from thinking that they 
have a presumptive right to advancement beyond their 
fellows because they have attended such classes, or even 
excelled in them.’’ That applies equally well to any 
sphere of industry. Industrial life makes more claims on 
character and perseverance, on ability to adapt and to 
lead than can possibly be indicated in the examination 
room. We have felt, however, that the men who possess 
these qualities, which have already brought them a 
measure of promotion and responsibility, need to-day 
some access to the technical and scientific information 
which is piling up so rapidly, and which is changing the 
whole face of the industry and the whole status of cast 
iron as an engineering material. We feel that the true 
benefits of research in industry can only be achieved 
through a well-educated personnel in industry. We hope 
to provide a one-year course of the highest type the 
country can supply, to men who are capable of profiting 
by it. Numbers will be limited and we hope that the 
firms in the industry will be prepared to release suitable 
men for a year for the purpose. We hope to secure the 
services of nationally recognised experts for the specialised 
parts of the instruction, and there will be no attempt to 
teach practical work, for practical experience can only 
be acquired in the foundry itself. Students will have 
had this experience. As you know, the industry spreads 
itself through so many fields that the field of the cast 
metals (cast iron, malleable iron, pig iron, cast steel, 
cast non-ferrous metals and alloys) is not the exclusive 
sphere of any one technical or scientific institution, trade 
association, or research association, and I am happy to 
say that half a dozen of these representative bodies have 
intimated their intention of supporting this scheme 
morally and financially. Others are e ted to do so. 
When their representatives have been able formally to 
constitute the scheme it is proposed to appeal to the 
industry to be represented, to make up the balance and 
furnish the men When I say that the support required 
from industry will be of the order of £300 per annum 
to run the complete scheme, I think you will agree that 
its success must not be prejudiced for the want of such a 
sum. I reported to you a year ago the great success of 
our Study Course, which had then just been held, and 
that alone indicated the need. We shall develop that 
idea further, but its most complete and systematic 
fulfilment will be in the foundry school, in so far as 
existing knowledge and experience can be brought to bear. 

I should add in conclusion that this school will have 
the friendly interest of this Association as one of the 
constituent supporting bodies, but there will be no 
other connection between them. It was right and proper 
that we should take the initiative, but the Association 
will undertake no obligations other than as a constituent 
body. 

I hope I have not wearied your patience. I believe 
we stand on the threshold of important expansions in 
these two directions, both with regard to the Association 
itself, and with regard to the school, and we hope we can 
count on your continued sympathetic encouragement 
and support. To the Advisory Council of the Department 
of Scientific and Industrial Research our special thanks 
are due for their interest and particularly for the new grant 
offer, which gives us new hope for the future. 





Sir Clement Hindley, speaking on the address, said that 
the co-operative research movement needed a stimulus. 
On a review of the whole position as it existed last year 
the Advisory Council of Scientific and Industrial Research 
felt that there was urgent need to bring before the indus- 
tries of the country the vital necessity of more whole- 
hearted application of science to the improvement of 
manufacturing methods. It is no exaggeration to say 
that the future of this country as a producer of manu- 
factured goods was at stake. It was humiliating to reflect 
that other nations who had originally learned their trades 
from us were outstripping us in technique and under- 
selling us in the world’s markets and in the home markets. 
Protection afforded some kind of first-aid treatment ; 
but the real remedy was the exploration and adoption of 
scientific methods. 

The strengthening and the expansion of the Co-operative 
Research Associations was the action which we recom- 
mended, and we were able to convince the Government 
that further inducements by way of financial aid would 
be the best way of stimulating the efforts of the industries 
to effect this expansion. It was on the understanding 


that this assistance would hasten the day when the 





industries themselves would be able to bear the whole 
burden of research that additional assistance was granted. 
The response of the industries has in the main been 
encouraging, and already a number of research associa- 
tions have definitely brought their activities to a higher 
level as the result of the additional grants which have 
been promised on our recommendation. - 

I consider myself fortunate in having been a humble 
participant in the negotiations which led up to what I 
may almost describe as the re-birth of your Association. 
Because I have been privileged to take part in discussions 
with delegations from as many as ten different research 
associations, I may perhaps be allowed to say something 
of the impressions I have received at these interviews. 

First, I can say that almost without exception the 
research associations are in the hands of capable business 
men. Secondly, one cannot but admire the persistence 
and tenacity of those who, from the first, have believed 
in co-operative research, and who have borne the burden 
of convincing others in their industries. They are the 
pioneers, and a great debt of gratitude is due to them. 
They have had an uphill task, but there is evidence 
that their labours are bearing fruit in a more general 
acceptance of their creed. And thirdly, I recall with 
some amusement the variety of reasons which were 
offered to us for the inability to raise the funds necessary 
to qualify for the increased grant offered. 

But perhaps the deepest impression I received was 
that of the difficulties which surrounded the attempt to 
‘“* get over ’’ the results of scientific research to those who 
ean benefit by them. I feel that there is one underlying 
symptom which is common to all industries in this country, 
and that is the difficulty of securing a complete under- 
standing between the practical man in the works and the 
scientist engaged on his problems. The scientist must 
learn to appreciate the commercial and human side of 
the problems. The practical man must obtain an appre- 
ciation of the value of science. He must not only be 
able to apply the results of science, but must be able by 
his experience to formulate the problems on which 
investigation will be of benefit to his work. 

Great advances have been made in this particular 
aspect of the matter, but I would suggest that there is 
still room for the extension of the scientific outlook 
amongst the practical men who govern the destinies 
of the industry. 

In the past men of character and general ability have 
served well as leaders in industry without having more 
than the rudiments of scientific knowledge. For the 
future such knowledge will become more and more an 
essential part of their equipment. It is an unfortunate 
fact, and one with which your Association is well 
acquainted, that the directing power in many concerns 
is in the hands of men with a purely financial outlook. 
A natural corollary is that the necessity for employing 
scientifically trained men is only dimly perceived and 
reluctantly admitted. A staff with no scientific outlook 
cannot produce managers with appreciation of the benefits 
of scientific research or with the adaptability which the 
application of new discoveries demands. 

It is, to my mind, necessary to tackle the problem from 
both ends. Business concerns wishing to keep their 
markets must be prepared to include in their directorates 
men of scientific knowledge. And further, they must 
see to it that staff with scientific training are employed 
and given adequate opportunity for using their knowledge 
and rising to positions of responsibility. 








Low-Temperature Carbonisation 
Plant at Cannock. 


So many obviously incomplete and misinformed state- 
ments have recently been published by the daily Press 
concerning a new process of low temperature carbonisa- 
tion begun at Cannock that we have been at some pains 
to satisfy ourselves as to the exact nature of the process 
and of the results which it is claimed to yield. The process 
referred to is one developed by the M.S. and G. Syndicate, 
Ltd., of 82, King William-street, E.C.4, and now being 
commercially exploited by the National Coke and Oil 
Company Ltd. As so far developed it is to be regarded as 
a method for the production of ‘‘ low temperature ” coke 
and motor spirit. In addition it may be made to yield 
a relatively small quantity of heavy fuel oil but the amount 
is not sufficient to raise the possibility that the process 
may provide a serious contribution to the country’s fuel 
oil supplies. Apart from the smallness of the yield of 
fuel oil it would appear that the most profitable way of 
using it is to re-cycle it through the retort. This, we 
gather, is the practice actually being followed at Cannock 
and, that being so, fuel oil cannot be said to be one of the 
saleable products of the process. 

The process consists of the treatment in a revolving 
retort of pulverised coal mixed with oil. The mixture is 
stated to be of a “‘ colloidal ’ nature and consists by weight 
of equal quantities of coal and “ oil.’’ The products of the 
retorting process are coke, gas and condensible vapours. 
The gas is employed for heating the retort, the supply 
being sufficient to provide the bulk of the heat required. 
The condensed vapours are treated in a topping plant 
which divides them into petrol and a residue known as 
topped distillate. From this topped distillate a certain 
quantity of heavy fuel oil may be obtained but it is pre- 
ferred to allow it to remain with the distillate. This 
distillate is re-cycled through the retort after mixing 
with fresh pulverised coal and constitutes the bulk of 
the “ oil” with which, as stated above, the coal is mixed. 
The remainder of the “ oil ’’—the quantity required to 
bring the mixture to a 50-50 proportion—is provided by 
the addition of fresh or “‘ make-up ”’ industrial creosote. 

During May of this year Professor C. H. Lander assisted 
by a specially engaged technical staff working under his 
supervision carried out some tests on the process. The 
test run extended over 140 hours and during it 143-9 tons 
of coal were put through the retort. The initial charge 
was made up of coal mixed with topped distillate produced 
during previous runs. Subsequently a total of 2710 
gallons of fresh creosote were added to bring the mixture 
to the required consistency. The total yield of coke waa 
112 tons, of petrol 2192 gallons,{and ofgfuel oil free from 





petrol 655 gallons. These figures imply that per ton of 
coal retorted there was obtained 15-6 cwt. of coke, 15-3 
gallons of petro! and 4-5 galions of heavy oil. The creosote 
added was at the rate of 18-9 gallons per ton of coal 
treated. This figure would have been less if the fuel oil 
had been allowed to remain with the topped distillate 
and returned to the cycle. During the run there was no 
thickening or other appreciable change in the topped oil 
returned to the retort. There was no deposition of tars 
or pitches at any stage of the process. The throughput of 
coal during the test run was at the rate of 24-6 tons per 
day. During a subsequent run of three days’ duration a 
throughput of 37 tons per day per retort was recorded. 

The petrol produced is stated to be of a high anti-knock 
quality. The bulk of the coke consists of sizeable pieces 
but there is a percentage of fines which is prepared for the 
market by briquetting. The coke, we learn, retains about 
9 per cent. of the original volatiles in the coal and is easily 
ignited. It is obtained in a dry condition, a recent improve- 
ment having eliminated the necessity for quenching it 
in water. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

INTERNATIONAL ComBusTION, Ltd., announce the appoint- 
ment of Mr. F. G. Penny as a special director of the company, 
of which he is chief engineer and general manager of the works 
at Derby. 

Mr. ARTHUR CHAMBERLAIN, J.P., of Rackenford Manor, 
Crediton, Devon, has been appointed a Director of the Iron 
Trades Employers’ Insurance Association, Ltd., in place of the 
late Mr. Tom Westgarth. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers 

J. Browett-LinpLey (1931), Ltd., Letchworth, Herts., 
have received an order for two 500 B.H.P. back-pressure steam 
engines from Agar Cross and Co. for the Forestal Land, Timber 
and Railways Company’s works in the Argentine. This engine 
will be designed to exhaust to a back pressure of 12/15 Ib. square 
inch. 

LEYLAND Morors, Ltd., of Leyland, Lanes., have received 
from the Passenger Transport Department of the Nottingham 
Corporation an order for thirty trollybuses of the six-wheel, 
double-deck type. The complete electrical en for these 
vehicles will be manufactured by the General Electric Company, 
Ltd., of Magnet House, Kingsway, W.C.2. 

MERRYWEATHER AND Sons have received from the Borough 
Council of Hornsey an order for a motor turntable fire escape, 
with all-steel ladder to reach a height of 85ft., with telephone 
equipment, powerful fire pump, and first-aid apparatus. The 
operation of the fire pump and all the movements of the ladder 
will be carried out by power from the petrol motor which propels 
the machine. 








CATALOGUES. 


Ley’s MatueasBLe Castine Company, Ltd., Derby.—A 
pamphlet on “‘ Lepaz ”’ heat-treated brake drum alloy castings. 

Sir W. H. Bartey anp Co., Ltd., Albion Works, Salford, 5.— 
List No. 534 describing the ‘‘ Webbs” patent ‘“‘ R.I.8.” safety 
valve. 

GENT AND Co., Ltd., Faraday Works, Leicester.—Book 5, 
Section IT, catalogue of the ‘‘ Pul-Syn-Etic ”’ system of electric 
clocks. 

Hotman Bros., Ltd., Camborne, Cornwall.—Pamphlets on 
portable air compressors, and the ‘M.S.T.” type road- 
ripper sliencer. 











CorrEcTION—AUSTIN MARINE ENGINES.—The Austin Motor 
Manufacturing Company Limited, of Longbridge Works, 
Birmingham, asks us to state that the marine petrol engine, 
illustrated on page 441 of last week’s issue, is the larger ten-four 
model with a designed output of 21 B.H.P. at 3200 r.p.m. and 
not the 7-13 B.H.P. engine as stated in the title. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—The following 

rizes have been awarded by the Council of the Institution of 
Mechanical Engineers for papers read by Graduates during 
the Session 1933-34 :—£6, E. Crossley, G.I. Mech. E., ‘‘ Bauer- 
Wach Exhaust Steam Turbines”; £4, F. J. Murdoch, B.Sc. 
(Eng.), G.I. Mech. E., “Stainless Steels in Aeroplane Struc- 
tures’’; £3, R. J. Eldred, B.Sc. (Eng.), G.I. Mech. E., ‘ Air 
Brakes as Applied to Railway Traction”; £2, R. H. B. Forster, 
B.Sc. (Eng.), G.I. Mech. E., “ Oil-fired Furnaces.”” The paper 
by Mr. E. Crossley will be published in the “ Proceedings ” of 
the Institution. 

** MunIcIPAL ENGINEERING.”—We offer our hearty congratu- 
lations to Municipal Engineering, which has just eclibeated its 
sixtieth birthday. It first appeared on July 4th, 1874, as the 
Sanitary Record, which is now, with the Municipal Motor, 
one with it. The late Mr. Ernest Hart was its founder and 
Editor, and his object was to foster and develop interest in 
Public Health and to provide an organ for the ventilation of 
related subjects. It came into existence when there was general 
indifference to public health, and it is no more than just to say 
that through the consistency of its own efforts and the position 
of the men who write for its pages, it has done much to awaken 

eneral consciousness on that matter. With its issue of October 
5th, it presented a special diamond jubilee supplement, in 
which the progress of public sanitation during the past sixty 
years is described by specialists. 

Tse Junior INSTITUTION OF ENGINEERS (INCORPORATED).— 
The Council of the Institution has made the following awards 
for papers read during the past Session :—The Institution 
Gold Medal to Mr. Jessel Rosen, for his i a e 
Alternators’’; the Institution Silver to Mr. A. E. 
Bingham, for his paper “‘ Air for Combustion”; the Vickers 
Gold Medal and Prize to Mr. J. 8. Clarke, for his paper ‘‘ Charac- 
teristics of Fuels Used in Internal Combustion Engines”; 
the Tookey Award for papers read at informal meetings to 
Mr. A. C. Judd, for his paper “ Air Lift Pumps”; The Dunn 
Medal for lectures at informal meetings to Mr. W. A. Sallis, for 
his lecture ‘‘ Totalisators ’’; the Midland Section Silver Medal 
to Mr. C. E. Ward, for his paper ‘‘ Industrial Electric Heating ”’ ; 
the North-Western Section Silver Medal to Mr. F. E. Bancroft, 
for his paper ‘‘ Continuously Evacuated High-vacuum Elec- 
trical Plant’; the Sheffield Section Silver Medal to Mr. W. 
Lawton, for his paper “ Weighing Machines”; the North- 
Eastern Section Silver Medal to Mr.§T. H. Carr, for his paper 
‘* Electrical Equipment of Power Stations.” 
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Markets, Notes and News. 


are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


British and Continental Steel Developments. 


The impression prevails that the appointment 
of the independent chairman of the British Iron and 
Steel Federation, which, it is expected, will be officially 
announced on November 15th, will be followed by an 
increase in the present 33} per cent. duties on iron and 
steel to 50 per cent. There has been a long delay in 
announcing the fate of the manufacturers’ application for 
higher duties, but it has been rumoured for some time 
that the Tariff Advisory Committee was in favour 
of acceding to the steel makers’ request, and that the 
Government refused to take any steps in that direction 
until the organisation of the steel trade had been advanced 
by the appointment of a chairman of the British Iron and 
Steel Federation. The appointment may also facilitate 
the negotiations between the steel makers in this country 
and the European Steel Cartel. At the moment little 
progress is being made, and, in fact, competition between 
the Continental makers and the British has rarely been 
so keen. A few weeks ago the British issued a new 
extras list for the Indian market designed to take the 
full advantage offered them by the new tariff. So far 
there has been no official reply to this by the Cartel ; 
but firms handling Continental steel have been under- 
cutting the official Cartel quotations by as much as 5s. 
and 6s. per ton, and that organisation seems singularly 
indifferent to this breach of its regulations. Discussions 
as to the British joining the Cartel continue. The latter, 
it is stated, has asked for a quota for the British market 
of 1,500,000 tons of steel of all descriptions, which would 
be admitted by licence, in return for concessions in the 
export markets, including certain South American 
countries. The British steel makers seem disinclined to 
entertain any scheme which provides for a Continental 
quota of more than 750,000 tons. Something like a 
deadlock, therefore, exists. This week a reduction has 
been made in the price of Continental steel to all markets. 
This has been effected by reducing the coefficient by which 
the exchange is calculated from 1-675 to 1-65. The 
markets which are left unaffected are Great Britain, for 
which a specially low sterling quotation has been available 
for months past ; India, for which the official coefficient 
bas been 1-65 for a long period, and Finland, for which it 
remains at 1-625, 


The Pig Iron Market. 


Taking a general view of the pig iron industry of 
this country, the position is satisfactory. In one or two 
districts stocks still exist and a few of the blast-furnace 
owners have substantial quantities on their hands. Against 
this, however, practically all concerns have sold well 
ahead, and deliveries are practically keeping pace with 
production, whilst the day-to-day demand reaches a 
respectable tonnage. Some disappointment may be felt 
that the steady expansion noticeable during September and 
the first part of October has not been maintained, but the 
outstanding feature is that the producers show no signs 
of being worried by unwieldy additions to their stocks. 
On the North-East Coast only three furnaces are pro- 
ducing foundry iron, and in this district deliveries plus 
an increased demand from the local and Scottish users 
has occasioned withdrawals from the makers’ stockyards. 
Neither on the North-East Coast nor in Scotland does 
there appear to be a slackening in the pig iron needs of 
the light castings makers, and an encouraging feature of 
the position is that there are indications of export business 
developing. In the Midlands new business is distinctly 
quiet, but considering the number of important consumers 
who have covered themselves until March of next year and 
others who have bought forward until the end of the year, 
this is not surprising. There is no expectation that prices 
will be advanced, so that many of the smaller users prefer 
to purchase their iron almost as they want it. It is satis- 
factory to note that the Midland heavy and general engi- 
neering trades have lately been taking more iron than for 
some time past. Irons of special analysis also have been 
in better request recently. The Scottish pig iron industry 
is experiencing a steady demand and good deliveries are 
being made, although the producers feel the competition 
of English irons in their market. For basic and hematite 
a heavy demand is coming from the steel works, and specifi- 
cations of a substantial nature are reaching the blast- 
furnaces. The hematite position throughout the country 
is satisfactory, although stocks are rather heavy on the 
North-West Coast and in Wales. A lull in new buying has 
developed, but this is regarded as only temporary. 


Scotland and the North. 


The Scottish steel industry is assured of steady 
working conditions until the end of the year, and the 
nervousness which was recently expressed regarding 
the outlook for the early part of next year has been allayed 
by the prospect of fresh shipbuilding and engineering 
orders. These should enable the steel makers to enter 
1935 with a substantial tonnage of orders on their books, 
and the market has regained its confidence. Export 
business has been slightly better of late, and Empire 
markets appear willing and able to take larger quantities 
of steel than at any time since the early part of this year. 
It is upon the home demand, however, that the works 
will have to rely for a long time to come, since the volume 
of business from overseas markets will have to improve 
greatly before it even approaches the normal. The 
demand for black sheets has been steady, but the thicker 
gauges are principally in request and the makers of thin 
sheets are not too well provided with orders. Irregular 
working conditions rule in the re-rolling branch of the 
industry, and the slight increase which has been noticeable 
lately in home consumers requirements materially has 
not been sufficient to help the position. Most of the 
structural engineers are busy and are taking good 


Unless otherwise specified home trade quotations 


supplies, and the demand for steel from the marine and 
general engineering firms is expanding. Two melting 
furnaces at Stewarts and Lloyds’ Clydesdale Works, 
Mossend, have been closed down, leaving a single 
furnace in operation. In the Lancashire market the 
outlook for the remainder of the year is regarded with 
optimism, owing to more extensive buying by most 
sections of the consuming industries. Confidence has been 
supported by the amount of new inquiry in the market, 
and although the whole of this will not result in business 
it is taken as an indication of a definite improvement. 
There has been more activity in the plate department 
than for some weeks past. A satisfactory business also 
has been transacted in boiler plates, a department which 
for some while has been almost neglected. Practically 
all the constructional engineers in Lancashire are working 
upon large contracts, and there is not likely to be any 
diminution in the demand from this industry for structural 
steel for some time to come. A good business is passing 
in alloy and special steels, the use of which has shown 
no signs of declining for some months past. 


A New Wrought Iron Extras List. 


The new wrought iron extras list, which was 
agreed to by the manufacturers in the early part of this 
year, but was suspended pending negotiations with stock- 
holding merchants and other interests affected, has been 
put into operation as from November Ist. Some dis- 
content has been expressed by a number of merchants and 
consumers, as the new list embodies important alterations. 
The manufacturers have followed the policy of other 
branches of the trade, and have divided the country into 
zones. These are :— 


Zone 1: Anglesey, Carnarvon, Cheshire, Denbigh, 
Derby, Flint, Leicester, Lincoln, Merioneth, Nottingham, 
Rutland, Staffordshire, Shropshire, Warwick, Worcester, 
and the North of England. 

Zone 2: Bedford, Buckingham, Cambridge, Gloucester, 
Hereford, Hertford, Huntingdon, London, Middlesex, 
Monmouth, Northampton, Oxford, and South Wales. 

Zone 3: Berks., Essex, Norfolk, Somerset, Suffolk, 
Surrey, Wilts. 

Zone 4: Cornwall, Devon, Dorset, Hants, Kent, Sussex. 

The makers have also decided to charge a “ quantity 
per size’ extra. This means that whilst the lowest price 
is charged on a 4-ton order, unless it is made up of not less 
than | ton of a size an extra is charged. For less than | ton 
of a size the following extras apply :— 


10 ewt. to under 20 ewt. 5. per ton 
5» » » 10, 10s. ,, 5, 
ae 5 Se eo 
Under 3 ewt. i. 


The extras on total quantities are as follows : 


Under 4 down to 2 tons .. 2s. 6d. per ton 
” ~o~ 0 20m —. 
# 1 ton jes -- 10s. per ton 


A change has been made in the extras on flats. Formerly 
the basis size was lin. to 6in. by }in. and thicker ; but the 
basis now begins at l}in. to 6in. by .}in. and thicker. 
Many engineering firms will also be interested in the new 
extras on quality, which include Crown Branded Shoe 
(either by word or sign), 2s. 6d.; Best, 10s.; Best-Branded 
Shoe (either by word or sign), 12s. 6d.; Best Best, £1; 
Best Best Best or Extra Best, £1 10s. per ton. Some stock- 
holding merchants who have their own brands of iron have 
now deleted the word “ Best’ in order to avoid paying 
the extra. 


Ferro-alloys. 


Business in ferro-alloys has been only moderately 
active over the past week or so, but during the last few 
days there has been a noticeable increase in inquiry which 
may have originated in the expectations of a stronger 
demand for alloy and special steels. Business # ferro- 
silicon has been on an improved scale. The call has been 
principally for the lower grades of the alloy, ranging from 
25 per cent. to 50 per cent., and prompt parcels have not 
been easily obtained. Prices, however, show no change, 
the quotations being 10 per cent., £5 17s. 6d. per ton (3s. 
per unit); 25 per cent., £8 17s. 6d. per ton (3s. 6d. per 
unit); 40 per cent. to 50 per cent., £13 per ton (5s. per 
unit). Conditions in the market for ferro-chrome have 
been fairly good, and regular deliveries have been made 
against contracts, whilst there has been a brisk request 
for parcels for prompt and near delivery. There has 
been some irregularity in the prices demanded for spot 
parcels ; but for the most part market quotations are 
unaltered. The volume of business in tungsten has 
declined of late, as there is a widespread expectation that 
the prices of this alloy will be reduced in the near future. 
Consumers appear to be well covered and in a position to 
hold off the market. In spite of a decline in buying, 
cobalt prices continue firm, owing to the exchange move- 
ments. Most of the producers of magnet steels have 
covered their cobalt requirements for the time being, but 
makers of special steels are showing a renewed interest in 
the alloy. Irregular conditions have developed in the 
market for ferro-phosphorus, and prices have fluc- 
tuated sharply. It is probably for this reason that users 
have confined their purchases principally to prompt 
parcels. Transactions during the week, however, have 
reached a respectable tonnage. The demand for ferro- 
manganese has been so well sustained during the past 
few months that it is not surprising there should be a 
lull. Export business especially has declined. There is no 
alteration in prices. The quotation for loose 76 per cent. 
to 80 per cent. is £10 15s. (plus £1 packed) and £9 15s. 
for export. Business in silico-manganese has been active, 
and the demand seems sufficient to absorb current 


Export quotations are 


Copper and Tin. 


The rapid upward movement of copper prices 
has been followed, as might have been expected, by a 
sharp setback. Not only had the price moved too quickly, 
but the advance was largely based upon the belief that 
the copper producers had practically decided upon a 
scheme for curtailing production. Sentiment, however, 
abruptly changed upon the news being cabled from 
America that the representative of the Belgian copper 
producers who had been discussing the proposed policy 
had left for Europe, and that no announcement regarding 
the position had been made. This was followed by 
rumours that dissentions had again occurred between the 
producers. The feeling of the market is that, unless a 
scheme for a long-term restriction of output of copper 
mines all over the world is adopted, the price of the metal 
is likely to fall to even lower levels than those which 
have been seen this year. On the other hand, the successful 
outcome of the negotiations would mean an appreciation 
of prices to a more economic figure. The London standard 
market has followed a similar course to that of electro- 
lytic. Price reactions took place towards the end of the 
week which were partly due to profit taking. ... Colour- 
less conditions have ruled in the tin market, and the 
Pool seems to have bent its efforts upon keeping the price 
in the neighbourhood of £229. The cash tin position 
has become easier, and the backwardation has now 
dropped to about 10s., and if the expectations of the 
market are realised may shortly disappear. According 
to statistics issued by the Hague Statistical Office of 
the Tin Research and Development Council, world con- 
sumption is at present in a downward direction, this 
being attributable to the United States, Germany, and 
France, the trend in nearly all other countries being 
upwards, or approximately on the same level. Mr. 
W. H. Gartsen’s figures show an increase in the visible 
supply for the first time since March, 1933, the increase 
over the September total being 988 tons. In spite of these 
rather adverse figures, however, prices have been main- 
tained, a certain amount of support having been forth- 
coming from interests usually associated with the Pool. 


The Lead Market. 


The lead market has developed a rather weaker 
tone in sympathy with the trend in other non-ferrous 
metal markets. The demand from the consuming trades 
in this country continues on a healthy scale, and there 
has been rather more buying by Continental users. The 
improvement in the latter market, however, has been 
only relative, and the financial and industrial conditions 
on the Continent do not hold out much prospect of there 
being any permanent increase in the demand from this 
quarter. The supplies of Empire brands show no signs 
of increasing, and users have to pay a premium of £1 
to 22s. 6d. for prompt and 15s. for forward delivery. The 
position as regards supplies of these brands lends interest 
to the report that there has been a subsidence at the 
Mount Isa mine, but no announcement has been made, 
so far, as to whether this has or has not affected produc- 
tion. The world’s lead output for the nine months ending 
September 30th is given as 1,099,750 tons, whilst the 
stocks of refined lead in the United Staves at the end of 
September were 230,219 tons, compared with 234,312 
tons at the end of August. 


Non-ferrous Metal Average Quotations. 


It is not surprising that in view of the depressed 
condition of the non-ferrous metal markets during the 
greater part of October the official average quotations 
for the month for copper, lead, and spelter show a decline, 
whilst there is a slight increase in the tin quotation. 
The general advance which occurred during the last few 
days of the month was not maintained, and was not 
sufficient to do more than improve the averages. The 
official quotation for cash copper showed a decline of 
5s. 9d. compared with the September figure, whilst for 
three months the average was 15s. 10d. down. The 
average for electrolytic copper dropped by 18s. 2d., 
and for electrolytic wire bars by 14s. 10d., whilst for 
best selected the October average fell by 17s. 3d. The 
rather lifeless conditions which ruled in the tin market 
during October were reflected by only a small change in 
prices considering that this market is one in which wide 
fluctuations frequently occur. The average cash price 
for the month, however, improved by 13s. 7d., and for 
three months tin by 19s.‘6d. The average for lead showed 
little change, although the movement was slightly down- 
ward. For shipment during the current month the average 
was 7d. less than for September ; for the third following 
month it showed a decline of Is. 2d., the mean being I 1s. 
lower. In spelter the price movement was more notice- 
able, but in this market also the average for the month 
showed a decline, being, for shipment the current month, 
8s. 6d. less than in September, and for the third following 
month 9s. 11d. lower, the mean being 9s. 2d. down. The 
following are the official average quotations for October :— 











production. 





STANDARD COPPER .. .. Cash.. .. £2615 9% 
3 Months. . £27 1 83 
Settlement £26 15 1145 
ELECTROLYTIC COPPER ‘ - «+ £20 376 
ELEcTROLYTIC WIRE Bars £30 5 53; 
Brest SELECTED COPPER. . de £29 15 10 
STANDARD TIN .. He Cash.. .. £230 13 7}§ 
3 Months.. £228 16 933 
Settlement £230 13 83; 
Forshipmentthecurrentmonth .. £10 7 2x4 
For shipment the third following 
Leap month Pree Ae eee 
Mean £10 9 13% 
Settlement ee eee Oe ie See 
For shipment the current month.. £12 4 44 
For shipment the third following 
SPELTER acta Wai, ds, Vagllet eck cast Mees £12 7 OF 
MME 6. ies 48h a) Beha) ee 
Settlement .. .. .. .. .. £123 4 G4 
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Current Prices for Metals and Fuels. 





Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 


Steelmakers : joists, 22s. 6d.: plates and sections, 15s. 


PIG IRON. 


Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 


31 

31 

31 
Basic, d/d (Less 5/— rebate) 3 


N.W. Coast 


(3 12 
Hematite Mixed Nos. .. {44 0 6 
465 


MANUFACTURED IRON. 


MIDLANDs, AND LreEps anp DistricT— 


Ses a. 
Angles. eeu x 8 F 8 
Tees. . e 6 
Joists* . : ma  £« e 8 
Channels . tp: clog A 
Rounds, 3in.andup .. 9 7 6 
ha under 3in. i2 6... 
Klats, 5in.and under .. 812 0 
Plates, jin. (basis) —») wae ee 
fy in. 8 2 
lin. on upon Min 
fin. a ae a ee: a 
mee? gs WR oe aS Br, 
Boiler Plates, gin. Bare 


1 

- 6: 
2. . 
eX ee 


ey. 


” 





LONDON AND THE SovTH— Home 

: eo ¢ 
Angles 810 0 
Tees. . 910 0 
Joists enue ; ae eS eee 
Channels. . aS ee ee ae 
Rounds, 3in. and up. 910 0 
under 3in. 1 @ it 6 
Flats, Sin. and under .. 8 14 6 
Plates, jin. (basis) ee Sg 

eee So foo tee ee 
lin. . Pere oe 

fyin. . (. ot ne aS 

hin. epee = © SS ae 
NortH-East Coast £ s. d. 
Angles .. bs y & 75 
ee eg is See 
Joists on 53>. ie ae 2 
Channels. a ee ee ee 
Rounds, 3in.andup .. 9 7 6 
under Sin .- S@)18-@ 
Plates, din. . ee 8 15 0 

Rb rss 4 Toe Se ae ae 
jin. o.6 9 
» jgit. .. 910 0 
Sis! «4% 5 ima BY 48D 

Boiler Plates, jin. 1S CS we 29 


LANCs. Home. 
fa 2. 
Crown Bars om @&.. 
Best Bars ~©...2 B:.. 
S. Yorxs.— 
Sewanee... So ee ae 
Best Bars 10 2 6 
MipLtanps— 
Crown Bars err fe 
Marked Bars (Staffs.)} .. 12 0 0.. 
Nut and Bolt Bars. . 7 5 OtoT7 
ScoTLanp— . 
Geen Bess 2.6. 5.'. 4 2d FP. 1GG OL: 
Best. . 10 2 6 
N.E. Coast- 
Common. Bars oe. 
Best Bars : 0.23 6.. 
Double Best Bars 10 12 6. 


Home. 
(D/d Teesside Area) 
}. Coast— £ os. d. 
Hematite Mixed Nos. a Si! OO. 
No. 1 Pe. PRS BOR. 
Cleveland— (D/d Teesside Area) 
No. 1 mk ethan a oe 
No. 3 G.M.B. sal <-. HR deci 
Mot Makaen ecco Soc Bes: 
Basic (Less 5/— rebate)... 3 7 6.. 
MipLANDS— 
Staffs. (Delivered to Black Country Station) 
North Staffs. Foundry... 311 0.. 
* » Forge or ARB (O).% 
Basic (Less 5/-- rebate)... 312 6.. 
Northampton— 
Foundry No. 3 une ee © 
Forme «2... oe 08d, BRE xx 
Derbyshire— 
No. 3 Foundry se cg ees 
FREI R ee Oe. is gg PS 
ScoTLanpD— 


6 d/d Glasgow 


Sheffield 


0 to 


Export. 
£ s. d 

; 0 0 
eh ei 
3.4 0 
Rszla® 
3 0 6 


6 ,, Birmingham 


Export. 


S: ed. 
9 5 0 
915 0 
815 0 
915 0 
10 0 0 
Export. 
, a a, 
ph a 
BF 16 
Y BU ini 
ee 
S...2..-@ 
4-244 
715 0 
8 0 O 
8 5 0 
8 10 0 
8 > O 
E gid. 
* oO 
er Pe 
ue ae 
482, 
$1538 
710 0 
715 0 
i “te 
8 5 O 
8 10 0 
8 5 0 
8 2 6 
S a"¢, 
, 2 @ 
Ss 6 
OR: ae 
7412.4 
&.4 @ 
410° 0 
817 6 
715 0 
8 0 90 
8 5 0 
810 0 
8 5 0 
S Bre 





STEEL (continued). 


Home. Export. 
Guascow anv District £s. d. ae yer: A 
Angles 8-4-6 V3 
Tees 9 7 6 8 7 6 
Joists 815 0 Pique 
Channels. . ote aes 7326 
Rounds, 3in.andup .. 9 7 6 ey ek 
mn under 3in. =: ee ae 710 0 
Flats, 5in. and under .. 8 12 0 817 6 
Plates, jin. (basis) .. 815 0 715 0 
» lies <2 5'ne) sin te Os 8 0 0 
fin. . ees ae ee ee ee ee 
ere en a aM 810 0 
Si OREN o Mes as. O RID , 8 5 0 
Boiler Plates... .. .. 8 5:0..715 Oto® 2 6 
SourH Wates AREA- oad. Se. d. 
Aegies’ 3s. 2s) Sahl cach Se i aH Tt ¢ 
Ss SS SS TE we Oe eS sc .6 
Joists 8:8: ::O™ 7-2 +@ 
Channels. . ‘ i BER 712 6 
Rounds, 3in.andup .. 9 7 6 ia 
AS under 3in. 812 0 710 0 
Flats, 5in. and under 812 0 Ss i3. 16 
Plates, jin. (basis) .. 817 6 715 0 
ie ete es. BY Se eS 8 0 0 
os SMe he as le ee 8 5 0 
yin. . nes EE ae 810 0 
a ee! 8 5 0 
TRELAND BELFAST. Rest or IRELAND. 
£ ad £ os. d. 
Angles 8 12 6 8 15 0 
Tees. . 912 6 915 0 
Joists oe 8: 9 2 6 
Channels. . 7 oa 9 0 0 
Rounds, 3in. and up 912 6 915 0 
under 3in. 9 2 0 9 4 6 
Plates, jin. (basis) .. 9 0 0.. 9 2 6 
- fein. ere ae Fe 9 7 6 
Sin... «ok. 8 ee eater tiie 912 6 
6 IS tec cn, SER 917 6 
Betti +s vo ELS 915 0O 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £8. 2 £ s. d 
14 te. 1S-ttor .: 8 @- @.. as 815 0O 
14-G. to 20-G., dd SS aa 9 0 0 
21-G. to 24-G., d/d i 2 geen 9 5 0 
25-G. to 27-G., d d AS Bt as 917 6 


The above home trade prices are for 4-ton lots and over ; 
2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Jalvanised Corrugated Sheets, Basis 24-G. 

Home. a <a S 


4-ton lots and up .. 13. 0 =O 
2-ton to 4-ton lots mT Ss 
Under 2 tons 1 0 0 


Export : £16 12s. 6d., c.i.f. duty paid India. 

£11 5s. Od., f.o.b. other markets. 

~ Scandinavian Markets free. 

Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 18/2. 
Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


Billets. £ s. d. 
Basic, Soft (0-25% to 0-41% C.) a ae 

» Medium (0-42% to 0-60%C.).. 617 6 

»  Hard(0-61%to0-85%C.) .. 7 7 6 

ee (0-86%to0-:99%C.) ..8 7 6 

” (1% C. and up) + SiFF°6 

Soft (up to 0-25% C.), 500 tonsandup 5 10 0 

100 tons 515 0 

Rails, Heavy, 500-ton lots, f.o.t. 8 10 0 

o»  saght, f.o.t... 710 0 


FERRO ALLOYS. 


Tungsten Metal Powder. . 3/3 per Ib. 


Ferro Tungsten 3/— per Ib. 


Per Ton. Per Unit. 


Ferro Chrome, 4 p.c. to 6p.c.carbon £23 0 0 7/- 
6 p.c. to 8 p.c. £21 12 6 7/- 
8 p.c. to 10 p.c. £21 12 6 7 
Specially Refined .. 
Max. 2 p.c. carbon £35 0 O 1] 
1 p.c. carbon £38 15 0 12,- 
0-70 p.c.carbon £42 0 0 12/6 


¥é ja carbon free 10d. per lb. 
Metallic Chromium oaths ye or eis 


Ferro Manganese (loose) £10 5 Ohome 
» Silicon, 45 p.c. to 50 p.c. £13 0 Oscale 5/- p.u. 
” Sines Tepe £18 7 6scale 6/— p.u. 
» Vanadium ook wae 12/8 per lb. 
» Molybdenum.. .. .. 5/6 per Ib. 
Titanium (carbon free) 9d. per lb. 


£200 to £205 
5/3d. per Ib. 


Nickel (per ton) 
Ferro Cobalt 





Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, November 7th. 
CopPrpeR 
Cash .. £27 11 Sto £27 12 6 
Three months . . £27 17 6to £27 18 9 
Electrolytic .. .. .. «; £30 10 Oto £3l 0 0 
Best Selected Ingots, d/d Bir- 
mingham ss £31 0 0 
Sheets, Hot Rolled. . £31 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 93d. 94d. 
»  Brazed (basis) 9}d. 94d. 
Brass 
Ingots, 70/30, d/d Birmingham £27 0 Oto £29 0 O 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 83d. Sid. 
ie Brazed 103d. 103d. 
Tin- 
Cash .. ; £228 7 6to £228 10 0 
Three months . . £228 10 Oto £228 12 6 
LEAD : £10 5 Oto £10 11 3 
SPELTER : £12 5 Oto £12 10 0 


Aluminium Ingots (British) . . £100 


FUELS. 
SCOTLAND. 


LANARKSHIRE Export. 


(f.0.b. Grangemouth)}— Navigation Unscreened 13 
Glasgow—Ell 15/— to 15/6 
Splint 16/6 
AYRSHIRE 
(f.0.b. Ports)}—Steam 13/- 


FIFESHIRE 
(f.0.b. Methil or Burnt- 
island)—Prime Steam 
Unscreened Navigation 


3,— to 13/3 
2/6 to 13 


LorHians— 


(f.0.b. Leith)—Hartley Prime. 12,6 to 12/9 


Secondary Steam .. 11/9 to 12/- 
ENGLAND. 

YORKSHIRE, MANCHESTER— 

B.8.Y. Hard Steams 18/6 to 21/6 

Furnace Coke He sahinn ide, 13/- to 17/6 
NORTHUMBERLAND, NEWCASTLE 

Blyth Best 14/— to 14/6 

Second. . i 13/- 
ad Best Small .. 10/6 to ll 

Unscreened 12/6 to 13/6 
DurRHAM— 

Best Gas. . 14.8 

Foundry Coke 18/6 to 22/6 
SHEFFIELD Inland. 

Best Hand-picked Branch 24/— to 26 

South Yorkshire Best .. . 21/-to 23 

South Yorkshire Seconds 17/6 to 19 

Rough Slacks. . 8/-to 9 

Nutty Slacks 7j-to 8/6 


CARDIFF SOUTH WALES. 


Steam Coals : 


Best Admiralty Large . . 19,6 
Seconds .. ‘ 19/— to 19/4} 
Best Dry Large 18/9 to 19/3 
Ordinaries ‘ 18/3 to 18/6 
Best Bunker Smalls 13/6 to 14/- 
Cargo Smalls . . 11/6 to 12/6 
Dry Nuts 22/- to 26/- 
Foundry Coke 24/— to 37/6 
Furnace Coke 19/— to 21/6 
Patent Fuel 2] 
SWANSEA 
Anthracite Coals : 
Beet Taney aii 166i ees et fo) her SO eeee- 
Machine-made Cobbles. . . .. 41/- to 51/- 
Nuts 40/— to 50/- 
ee ee ee oP ne oe el yey, oe ee ee 
Peas “9 19/— to 22/6 
Rubbly Culm.. 1l/— to 11/6 
Steam Coals : 
17/— to 21 


Large 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 
Per Gallon. 
3}d. 
4d. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil Pi ie gaa 


Manchester prices }d. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Industrial Decline. 


Tur decline of business in the engineering trades 
is becoming accentuated, and every week adds to the 
difficulties of a situation from which there appears to be 
no issue, except by the partial relief that may be afforded 
by the programme of public works when the preliminary 
arrangements have been completed and the schemes 
covered have been put in hand. At present the programme 
ig bringing little work to mechanical and structural engi- 
neers, nor is there any confidence in its efficacy as a means 
of providing adequate employment. The motor car 
industry is practically at a standstill. Firms are taking 
advantage of opportunities to prolong holidays and close 
down works temporarily on one pretext or another, and 
labour friction is the necessary consequence of wage cuts 
and the discharging of men. In all branches of engineer- 
ing overhead charges are reduced and other economies 
effected with a view to bringing down production costs. 
Builders of rolling stock have so far received nothing from 
the railway companies under the public works programme, 
although they have been assured of a fair share of the 
work which they feared would have been monopolised 
by the companies’ locomotive and wagon-building shops. 
The securing by Germany of the big Turkish contract for 
railway material is regarded by the French as an infrac- 
tion of international obligations. The working of the 
Internationa! Rail Union is criticised, and it is felt that all 
international arrangements are giving way under stress 
of national competition. Moreover, the question of credits 
can only be settled satisfactorily by national groups. 
Efforts are being made to divert orders from Russia to 
this country, and the Minister of Commerce will shortly 
visit Moscow with the object of settling the final details of 
a commercial agreement. For the moment, the only hope 
of an early accession of orders is provided by a supple- 
mentary expenditure of 800 million francs on national 
defence works. 


Regularising the Rhine. 

The French proposal to construct a lateral canal 
between Kembs and Strasbourg appeared likely at one 
time to endanger the scheme of the German and Swiss 
Governments to regularise the Rhine by deepening the 
river in some places and diverting the bed in others, in 
order to remove obstacles to navigation and prevent the 
silting up of channels by contrary currents. The French 
declared that the enterprise would offer serious diffi- 
culties and prove costly, and they contended that the 
lateral canal provided the only practical solution of the 
problem. When the construction of the canal beyond the 
first section to Kembs was suspended, the scheme to 
regularise the Rhine was put in hand, and the work is now 
so far advanced that more than 50 miles of river out of 
70 miles between Strasbourg and the Istein rocks have 
been dredged and diverted into a continuous and uniform 
channel. Contrary to expectations of opponents of the 
scheme, the variations in the water level have been no 
more than normal. There appears to be no question at 
the moment of attempting to remove the Istein barrier, 
which is avoided by using the Kembs canal. 


Coal Imports. 

The proposal to substitute higher tariffs for 
import quotas is not approved by coalowners, who con- 
tinue to lay stress.on the unemployment figures, and the 
fact that a thousand Polish miners were returned to their 
own country on one day last week is an indication that the 
colliery companies regard the situation as unlikely to 
undergo an early improvement. Their dependence on 
the industrial demand leaves them at the mercy of the 
slump in the iron, steel, and other industries, and the more 
or less successful efforts being made to utilise coal for 
domestic purposes by converting it into “artificial 
anthracite ’’ and composite fuels, are made the most of 
by coalowners to indicate that the collieries need the 
fullest protection in order to develop a new branch of the 
industry and provide employment for miners. Monsieur 
de Peyerimhoff, President of the Central Committee of 
French Coalowners, declares that the colliery companies 
must insist on the restriction of coal imports by means of 
quotas. At present, he says, foreign coalowners are still 
supplying 29 per cent. of the country’s needs instead of 
the 35 per cent. which was maintained under normal con- 
ditions. In his opinion the existing percentage is too high 
to permit of any hope of a reduction of unemployment. 
He does not believe that higher tariffs will keep out foreign 
coal, which, in present circumstances, will find its way into 
this country at low prices by dumping methods. Never- 
theless, in the opinion of Monsieur Peyerimhoff, higher 
duties must be imposed on coal, and, at the same time, 
quotas must be strictly enforced. The agitation by coal- 
owners and miners for a further restriction of imports 
is necessarily meeting with opposition from consumers who 
object to any policy that increases the cost of an essential 
raw material. 


A New Trade Policy. 

It is interesting to observe how strong is the 
reaction against a system of trade restrictions that has 
failed to prevent the decline of industrial activity from 
reaching a point of stagnation. Those restrictions may* 
not have been the cause of the collapse, but they have 
made it more general, and had greater facilities been 
allowed for trading many industries would be better off 
than they are now, and those others that were expected 
to benefit from the restrictions could not be in a worse 
plight. In a report presented at the recent Congress of the 
International Chamber of Commerce in Paris, the Pre- 
sident of the Association Nationale d’Expansion Econo- 
mique objected to the syscem of bilateral trade agreements 
on a basis of strict reciprocity, as well as to the too rigid 
application of imporé quotas which, if employed at all, 
should be fixed for periods of not less than a year, during 
which time they would not be modified. Bilateral agree- 
ments on present lines prevented, he said, a return to 
world economic recovery, because quality and price were 
sacrificed to the desire for a trade balance, and they tended 
to raise home prices while reducing the purchasing power, 


British Patent Specifications. 


When an i ts ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the 
Sale Branch, 25, Southampton-buildings, Ch 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





Patent Office, 
y-lane, W.C., 








STEAM GENERATORS. 


416,769. December 29th, 1933.— 
Mercury Vapour BolLers, 
The British Thomson-Houston 
Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

If a mereury vapour boiler with 

a tall furnace is provided with 

screen tubes on the walls, the 

lower part of the tubes will be 
subjected to very high pressures 
and temperatures on account of 
the hydrostatic head, the pressure 
rising by about 200 lb. per square 
inch, and the temperature by 

100 deg. Fah. for tubes 20ft. high. 

The stresses thus imposed upon 

the tubes are very injurious. The 

inventor consequently divides the 
screen tubes into a series of sec- 
tions vertically and provides each 
section with its own header. In 
this way the hydrostatic pressure 
is broken up. Each header is fed 
with liquid mereury by overflow 
from the one above, and all dis- 
charge their vapour into a common 
riser.—September 20th, 1934. 








TURBINE MACHINERY. 


416,514. March 17th, 1933.—GearEep Tursinses, The Parsons 
Marine Steam Turbine Company, Ltd., Wallsend-on-Tyne, 
J. W. Wilkinson, and A. P. Bennett. 

This marine turbine unit is intended for comparatively small 
powers, and is shown in plan in the drawing. It comprises a 
high-pressure turbine A and a low-pressure turbine B, coupled 
tometer rigidly with a single-helical pinion C in between. The 
L.P. turbine is mounted directly on the condenser D. There 


N° 416.514 









is a thrust block at E, but the major part of the end thrust pro- 
duced by the pinion is balanced by the thrust of the steam on the 
turbine blading. The intermediate and final gears are also of 
the single-reduction type, and have thrust blocks at F and G. 
In the case of the intermediate gear the thrusts of the two wheels 
approximately balance one another. The thrust of the final 
helical wheel is opposed to that of the propeller.—September 
17th, 1934. 


SWITCHGEAR. 


416,633. February 10th, 1934.—-ELectric Swircn FvusEs, 
The English Electric Company, Ltd., of 28, Kingsway, 
W.C.2; Arthur Milnes Pooley, of ‘“ Riverdale,” Tixall, 
Staffordshire, and Arthur Alexander Heath, of ‘‘ Lydstep,” 
Rowley Park, Stafford. 

According to this invention the contact-carrying member 


N° 416.633 
































of each switch arm comprises a pair of flat bars of insulating 
material, while two transverse contact members, which act 





fastened between the bars. Metal carriers A for the switch 
arms are clamped on a sleeve B which embraces the switch- 


operating spindle C and is driven thereby through a lost- 
motion device. The side plates of the carrier lie on each side 
of, and are secured by, rivets to bars D of insulating material 
which, when used in pairs as shown, are separated by a packing 
piece E. Lying between and transversely to the bars D are 
two contact blades F preferably fastened by rivets. The 
construction so far described is shown more particularly on the 
left-hand side of Fig. 2, from which the fuse and stationary 
contacts have been omitted for clearness. The cartridge fuse 
G, shown on the right-hand side of Fig. 2, is secured to the con- 
tact blades F in front of the bars D by lugs H forming both 
fixings and electrical connections. The part of each blade F 
extending behind the bars D engages a stationary contact 
in the form of a terminal block J and contact clip K, with a 
spring L for applying contact pressure. The switch-operating 
handle is indicated by M, but a quick make-and-break device, 
which may be of any type, may be used. A multi-pole switch 
may have its various units separated by arc shields N. For 
heavier switches, two switch arm units, such as described 
above, may be modified and combined to carry a single fuse, 
thus avoiding the need for making a heavier type of single 
switch arm.—September 18th, 1934. 


AERONAUTICS. 


416,820. November 30th, 1933.—Lanpine HicH-sPEED AIR- 
craFrt, C. Dornier, Friedrichshafen, on Lake Constance, 
Germany. 

In order to mitigate the dangers of rising and landing with 
aeroplanes of the normal type fitted with small wings for 
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high-speed flight, the inventor adds a pair of rotary wings A 
like those of an auto-gyro. These wings help the lift at low 
speeds (rising and landing), but can be folded back into the 
fuselage—see B—for high-speed flight.—September 21st, 1934. 


MEASURING AND TESTING INSTRUMENTS. 


416,516. March 30th, 1933.—CoLLecTING THE DusT AND 
MEASURING THE VELOCITY OF A STREAM oF FLUID, W. E. 
Gibbs, University College, Gower-street, London, W.C.1. 

This instrument is evidently intended for such services as 

testing the flue gases of cement kilns. It comprises a nozzle A, 

which is held facing the stream of gas in the manner of a Pitot 

tube. The perforations at B and C are subject to a differential 
pressure, according to the rate of flow of the gas, which is 
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measured by a gauge connected with the nipples D and E. 
The velocity of flow is thus obtained. For determining the dust 
content a filter bag F is provided. The space exterior to this 
bag communicates by means of a branch G with a suction pump. 
The pump is operated at such a speed that the pressure at B 
becomes equal to that at’C, when, it is said that the gas velocity 
through the filter bag is equal to that in the surrounding 
stream. After a given time the bag is removed and the dust 
collected measured.—September 17th, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


416,825. January 15th, 1934.—InsERTED TootH Saws, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

The inventors claim protection for the use of bronze, in the 

place of steel, for the blades of inserted tooth saws. The_teeth 


N° 416,825 
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are fixed with soft solder, not brazed in. The inventor’s claim 
that such saws are not so liable to distortion during manu- 
facture and use as are steel saws, and that the teeth of broken 








partly through the loss of invisible exports. The country 
is still seeking a new trade policy. 


both as switch blades for co-acting with the stationary contacts, 
and as contacts between which the fuse is connected, are 





saws are more readily salved.—September 21st, 1934. 
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MISCELLANEOUS. 


416,896. 
Elektrizitats-Aktiengesellschaft 
Drontheimerstrasse, Berlin, N.20. 


Hydrawerk, 


Electrolytic condensers usually consist of metallic coatings 
and non-metallic spacing members which are wound or folded 


together or placed together in layers. The spacin 
serves to prevent direct short-circuiting between the layers, 
and, secondly, it must be as porous as possible in order that it 
will absorb large quantities of electrolyte. It is also intended to 
serve as storage vessel for the electrolyte, as a certain quantity 
of electrolyte must always be available for regenerating the 
film of oxide. Great difficulty is involved in finding a substance 
which fulfils these functions perfectly. According to the inven- 
tion, combined spacing denne are employed—that is to say, 
spacing members consisting of a number of layers, one. of which 
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has principally the function of maintaining distance, while the 
second serves to retain electrolyte. Interposed layers of filter 
paper and ordinary compressed condenser paper may be placed 
between the electrodes A and B. The filter paper C, shown in 
dotted lines, is highly absorbent, whereas its insulating pro- 
perties are not very great. The condenser paper D, shown in 
dot-and-dash lines, is, on the other hand, an excellent insulator, 
but is not sufficiently absorbent for electrolyte to be retained in 
sufficient quantities. Another combined spacing member may 
with advantage be made up of paper, more particularly con- 
denser paper, and woven material—for example, made of 
cotton or of a mixture of silk and cotton. Here, again, the 
condenser paper acts as insulator, while the cotton is used for 
retaining the electrolyte. As paper can be manufactured in 
very thin sheets, the dimensions of the condensers may be as 
small as desired.—September 24th, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Cuapwick Pusiic Lecrure.—Technical College, Hudders- 
field. ‘‘ Fifty Years of Public Health Progress,” Dr. Matthew 
B. Ray. 7.30 p.m. 

CHEMICAL ENGINEERING GRovuP.—Burlington House,’ W.1. 
“* Modern Cast Iron for Chemical Engineering Plant,” Mr. J. G. 
Pearce. 6 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS : LIVERPOOL 
Assoc. MEMBERS aND GrRaDUATES.—Grenville Café, Titheburn- 
street, Liverpool. ‘‘ The Sterilisation by Steam in Operating 
Theatres,” Mr. J. J. Barton. 7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Joint meeting with the Inst. of Fuel. ‘“‘ The Loeffler System of 
Steam Production: Its Place in the Sphere of Power Genera- 
tion,” Mr. S. McEwen. 6 p.m. 

Inst..oF Metats: SHEFFIELD LocaL Serction.—In the 
Non-Ferrous Section of the Applied Science Dept. of the 
University, St. George’s-square, Sheffield. “‘ The Flow of Metals 
in the Extrusion Process,”’ Mr. C. E. Pearson. 7.30 p.m. 

Inst. oF PropuctTion ENGINEERS: WESTERN SECTION.— 
Merchant Venturers’ College, Bristol. ‘‘ Allocation of Over- 
heads,” Mr. T. G. Rose. 7.30 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
Annual general meeting. 7.30 p.m. 

MANCHESTER Assoc. oF ENGINEERS.—Engineers’ Club, Man- 
chester. ‘‘ The Small Turbine Applied to Power Stations and 
Industrial Works,” Mr. A. Flindle. 7.15 p.m. 

Rattway Cius.—57, Fetter-lane, E.C.4. ‘‘ Slip Coach Ser- 
vices (1858 to Present Day),” Mr. G. W. T. Daniell. 7.30 p.m. 

Royat Inst. oF Great Britarn.—21, Albemarle-street, 
Piccadilly, W.1. Discourse by Dr. Franklin Kidd. 9 p.m. 


To-pay to Saturpay, Nov. 24TH. 


MACHINE Too” Exursition.—Olympia, W. Daily, 10.30 a.m. 

to 8.30 p.m.; Saturday, 10a.m. to 10 p.m. 
Sarurpay, Nov. l0Ora. 

Inst. oF ELECTRICAL ENGINEERS: N. EasTERN STUDENTS.— 
Visit to the L.N.E. Railway Gosforth Electric Car Sheds. 
2.30 p.m. 

Inst. oF ELecTrRicaAL ENGINEERS: N. MIDLAND STUDENTs. 
—-Afternoon visit to the Fryston Pit of the Airedale Collieries, 
Ltd. 

Inst. oF HEATING AND VENTILATING ENGINEERS: MaAn- 
CHESTER Assoc. MEMBERS AND GRADUATES.—Visit to the new 
Northern Hospital, Manchester. 

Inst. OF MARINE ENGINEERS: JUNIOR SECTION.—85/88, The 
Minories, E.C.3. Social and dance, 7.30 p.m. to 11.15 p.m. 

Inst. oF Metats: N.E. Coast Locat Section.—Combined 
lecture and visit to Armstrong-Saurer Motor Works. Lecture 
by Mr. Nicholson. 2.30 p.m. 

Monpay, Nov. 121TH. : 

BRADFORD ENGINEERING Soc.—Technical College, Bradfora. 
“Charnock Night,” ‘‘ Centrifugal and Turbine umps,” Dr. 
H. W. Swift. 7.30 p.m. 

CHARTERED Surveyors’ Inst.—12, Great George-street, 
S.W.1. Presidential address, Mr. Alan Arnold. 6.30 p.m. 

Inst. OF ELECTRICAL ENGINEERS: N. EasTERN CENTRE.— 
Armstrong College, Newcastle-upon-Tyne. “The Application 
of a Gas-cooled Are to Current Conversion, with Special 
Reference to the Marx Type Rectifier,” Dr. W. G. Thompson. 
7 p.m. 

Inst. or FuEL.—At Geological Soc. of London, Burlington 
House, W.1. Presidential address, Sir Harry McGowan, 11.30 
a.m.; Melchett Lecture, Dr. Friedrich Bergius, 2.30 p.m. 

Inst. oF Metats: Scottish Locat Secrion.—In Rooms 
of Inst. of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. “* The Influence of Manufacture of Wrought 


February 15th, 1934.—ELecrrotytic ConprEnsers, | Methods,” Mr. E, Longton. 7.30 p.m. 


of 32-34, Inst. oF WetpInG ENGINEERS: N. WESTERN BrancH.— 


member | pW, Allen. 6.30 p.m. 


College of Technology,” Manchester. 


Technical Institute, Warrington. Oxy-acetylene film, 7.15 p.m. 


STEPHENSON Locomotive Soc.—King’s Cross Station, N.1. 
“The Locomotives of the Canadian National Railways,”’ Mr. 


Tuxrspay, Nov. 13ru. 

Hutt Assoc. or ENGINEERS.—Municipal Technical College, 
Park-street, Hull. ‘‘ Stainless Steel: Its Developments, Pro- 
perties, and Uses,’’ Mr. A. E. Thornton. 7.15 p.m. 

IntumtnNatine Ena’c Soc.—At Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘* Industrial ——' Some Problems 
in Sheffield and their Solution,” Mr. R. W. Daniel. 6.30 for 
7 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—King’s Head Hotel, 
Coventry. ‘‘ The Problem of Variable Transmission,” Mr. J. 
Bedford. 7.30 p.m. 

Inst. oF British FoUNDRYMEN: LANCASHIRE-BURNLEY 
Section.—At Municipal College, Ormerod-road, Burnley. 
** A Day in the Foundry,” Mr. F. Harris. 7.15 p.m. 

Inst. or Civit ENGINEERS: MANCHESTER AND DtstTRICT 
Assoc.—At Manchester Literary and eye pow Soc., 36, 
George-street, Manchester. ‘‘ Some Aspects of the Testing of 
Materials,” Dr. H. J. Gough, F.R.S. 6.45 p.m. 

Inst. oF ELECTRICAL ENGINEERS : N. MipLanp STuDENTS.— 
Hotel Metropole, Leeds. Students’ leeture, ‘‘ Development 
in the Materials of Construction of Electrical Plant and 
Apparatus—Magnetic, Insulating, Conducting, and Mechanical,” 
Mr. A. P. M. Fleming. 7.15 p.m. 

Inst. oF ELEcTricaL ENGINEERS: Scottish CENTRE.—39, 
Elmbank-crescent, Glasgow, C.2. ‘‘ Hydro-electric Develop- 
ment in Great Britain, with Special Reference to the Works of 
the Grampian Electricity Supply Company,” Messrs. A. S. 
Valentine and E. M. Bergstrom. 7.30 p.m. 

Inst. oF ELectricaL ENarngers : 8S. Miptanp STuDENTs.— 
James Watt Memorial Inst., Birmingham. “Calculation of 
Electro-mechanical Forces,”’ Mr. G. L. E. Metz. 7 p.m. 

Inst. OF HEATING AND VENTILATING ENGINEERS : LIVERPOOL 
Assoc. MEMBERS AND GRADUATES.—Visit to the Clarence Dock 
— station of the Corporation of Liverpool Electric Supply 

Jept. 2.30 p.m. 

Inst. OF HEATING AND VENTILATING ENGINEERS: LONDON 
Assoc. MEMBERS AND GrapvuatTEs.—Borough Polytechnic, 
S.E.1. “‘ Automatic Stokers,”’ Mr. P. W. Griffin. 7 p.m. 

Inst. oF MARINE ENGINEERS.—85/88, The Minories, E.C.3. 
*“* Geared Turbine Installation for Tramp Steamers,”’ Mr. S. 8. 
Cook, F.R.S. 6 p.m. 

Inst. oF Metats: Swansea Locan Section.—Y.M.C.A., 
Swansea. ‘Copper in Architecture : Some Chemical and other 
Aspects,” Dr. W. H. J. Vernon. 6.15 p.m. 

Inst. OF PETROLEUM TECHNOLOGISTS.—At Royal Society of 
Arts, John-street, Adelphi, W.C.2. “‘ The Utilisation of Petro- 
leum Products as Horticultural Spray Materials,’’ Mr. H. Martin. 
5 p.m. for 5.30 p.m. 

Inst. oF WELDING ENGINEERS: N. WESTERN BRANCH.— 
Technical School, Crewe. Oxy-acetylene film. 7.15 p.m. 
SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. ‘‘ The Influence of Diffusing Elements on the Alpha- 
gamma Inversion of Iron,” Dr. W. D. Jones. 7.30 p.m. 

Wepnespay, Nov. 14TH. 
ELECTRODEPOSITORS’ TECHNICAL Soc.—James Watt Memorial 
Inst., Birmingham. Discussion on “Chromium Plating 
Troubles,” Mr. A. D. Weill. 7.30 p.m. 

Inst. OF BRITISH FOUNDRYMEN : LONDON Brancu.—Charing 
Cross Hotel, W.C.2. ‘* Suggested Method of Establishing Melting 
Costs on a Grey Iron Foundry,” Mr. V. Delport. 8 p.m. 

Inst. OF HEATING AND VENTILATING ENGINEERS: BIRMING- 
HAM Assoc. MEMBERS AND GRADUATES.—At Chamber of 





Commerce, New-street, Birmingham. ‘‘Some Practical 
Problems relative to Heating Installations,» Mr. W. Roy Cox. 
6.30 p.m. 


Inst. oF Propuction ENGINEERS: COVENTRY SECTION.— 
King’s Head Hotel, Coventry. ‘‘ Manufacture of the Home 
Talkie Projector,” Mr. B. R. Davies. 7.30 p.m. 
Inst.-oF PropuctTion ENGINEERS: LuTON, BEDFORD, AND 
District Srection.—Castle Hotel, Luton. ‘‘ Press Tools on 
Production,” Messrs. R. Brayshaw and W. Ault. 7.30 p.m. 
Inst. or SrructuRaL ENGINEERS: LANCASHIRE AND 
CHESHIRE.—At College of Technology, Manchester. “Piling 
Foundations,” Mr. Gower B. R. Pimm. 7 p.m. 
Inst. oF WELDING ENGINEERS.—At Inst. of Marine Engineers, 
85, Minories, E.C. “ Bridge and Structural Welding on the 
London and North-Eastern Railway,’ Mr. H. Bruff. 7.45 p.m. 
Inst. OF WELDING ENGINEERS: N. WESTERN BrancH.— 
Municipal Technical College, Oldham. “ Metallic Are Welding,” 
Mr. W. L. McIvor. 7.15 p.m. 
LIVERPOOL ENGINEERING Soc.—9, The Temple, Dale-street, 
Liverpool. ‘‘ Automatic Fire Protection on Passenger Liners,” 
Mr. George E. Taylor. 6.30 p.m. 
N.E. Coast Inst. oF ENGINEERS AND SHIPBUILDERS: 
GrapuaTEs.—Bolbec Hall, Newcastle-upon-Tyne. ‘‘ Modern 
Hulls and Propellers,’’ Dr. E. V. Telfer. 7.15 p.m. 
TELEVISION Soc.—Gaumont-British Theatre, Film House, 
Wardour-street, W.1. “ Synthetic Sound,” Capt. A. G. D. West. 
7 p.m. 

Tuurspay, Nov. lors. 
Inst. or Crvit ENGINEERS: BIRMINGHAM AND DISTRICT 
Assoc.—Visit to the works of General Electric Company, Ltd., 
Witton. 2,15 p.m. 
Inst. oF ELECTRICAL ENGINEERS : 8. MipLanp StuDENTs.— 
Visit to the Austin Motor Company, Ltd., Northfield, Bir- 
mingham. No time stated. 
Inst. oF MARINE ENGINEERS.—85/88, The Minories, E.C.3. 
Technical film display. 7 p.m. 
Inst. of MECHANICAL ENGINEERS: N. WEesTERN BRANCH.— 
Engineers’ Club, Manchester. Thomas Hawksley Lecture, 
“The Green Plant as Agricultural Engineer,” Professor Sir 
Frederick W. Keeble, F.R.S. 7.15 p.m. 
Inst. oF StRUCTURAL ENGINEERS: YORKSHIRE BRANCH.— 
Hotel Metropole, Leeds. ‘‘ New Code of Practice for Rein- 
forced Concrete,” Dr. W. H. Granville. 7 p.m. 
N.E. Coast Inst. oF ENGINEERS AND SHIPBUILDERS: TEEs- 
SIDE Brancu.—At the Cleveland Scientific and Technical Inst., 
gg gc ner rege Middlesbrough. ‘‘‘Tayco’ Cables,” Mr. 
H.8. Taylor. 7.30 p.m. 
Roya AERONAUTICAL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. “ Flying Boats,’’ Mr. 8. 8. Sikorsky. 
6.30 p.m. 

Fripay, Nov. 16rx. 

Inst. or British FouNDRYMEN: JUNIOR SEcTION.—College 
of Technology, Manchester. ‘‘ Non-ferrous Founding,” Mr. 
C. A. Howe. 7.30 p.m. 
Inst. or British FouNDRYMEN: LANCASHIRE BRANCH.— 
College of Technology, Sackville-street, Manchester. ‘‘ Non- 
ferrous Founding,” Mr.C. A. Howe. 6.30 p.m. 
Inst. or British FounprymMen: MippLEsBROUGH.—At 
Cleveland Scientific and Technical Inst., Corporation-road, 


Inst. oF Propuctioy ENGINEERS : MANCHESTER SECTION.— 
**Modern Foundry | Sheffield. ‘‘ Suggested Method of Establishing Melting Costs in a 


Inst. or British FouNDRYMEN : SHEFFIELD.—Grand Hotel, 


Grey Iron Foundry.” 7.45 p.m. 

Inst. or ELecrricaL Encinerrs: METER AND INSTRUMENT 
Srction.—Pagani’s Restaurant, 42, Great Portland-street, W.1. 
Annual dinner. 6.45 for 7 p.m. 

Inst. or Mxrcuanicat Encivesrs.—Storey’s-gate, S.W.1. 
“High-pressure Plant for Experimental Hydrogenation Pro- 
cesses,’’ Mr. A. T. Barber and Mr. A. H. Taylor. 6 p.m. 

Inst. oF PETROLEUM TECHNOLOGIsTs : LONDON STUDENTS,— 
Aldine House, Bedford-street, W.C.2. ‘‘The Porosity and 
Permeability of Rock,” Mr. A. B. Cameron, 6.15 p.m. 

Inst. or WELDING ENGINEERS: N. WESTERN BRANCH.— 
Wigan and District Mining and Technology Inst., Wigan. Oxy- 
acetylene film. 7.15 p.m. 

Juntor Inst. or ENGiIneERsS.—39, Victoria-street, S.W.1. 
Informal meeting, ‘* High-pressure Boilers with Special Refer- 
ence to the Simple Tube Type.” Mr. J. Calderwood. 7.30 p.m. 

N.E. Coast Inst. or ENGINEERS AND SHIPBUILDERS.—Mining 
Inst., Newcastle-upon-Tyne. “The Reduced-speed Running 
of Merchant Ships,” Dr. E, V. Telfer. 6 p.m. 

Sarurpay, Nov. 177TH. 

Inst. oF BririsH FouNDRYMEN: FaLkirk SEcTION.— 
Temperance Café, Lint Riggs, Falkirk. ‘ Some Observations 
on the Enamelling of Light Castings,”” Mr. W. A. Shaw. 6 p.m. 

Inst. oF British FouNDRYMEN: East Mipianps.—Tech- 
nical College, Monks-road, Lincoln. ‘‘ Suggested Method of 
Establishing Melting Costs in a Grey Iron Foundry,” Mr. C. W. 
Bigg. 7 p.m. 

Inst. oF British FounpRYMEN: East MipLanps.—The 
Technical College, Derby. ‘‘ Steel Castings,’ Mr. C. H. Cain. 
6 p.m. ‘ 

Inst. or British FouNDRYMEN: WALES AND MONMOUTH 
Brancu.—Technical College, Newport. ‘“‘ The Engineering 
Properties of Cast Iron,” Dr. A. B. Everest. 6.30 p.m. 

Monpay, Nov. 19rH. 

ENGINEERS’ GERMAN CriRcLE.—At Holborn Restaurant, 
Holborn, W.C.1. Annual dinner and dance. 7.30 for 8 p.m. 

Inst. oF ExectrricaL ENGINEERS: 8S. MipLtanps.—James 
Watt Memorial Inst., Birmingham. ‘ Hydro-electric Develop- 
ment in Great Britain, with special reference to the Works of 
the Grampian Electricity Supply Company,” Messrs. 8. 8. 
Valentine and E. M. Bergstrom. 7 p.m. 

Inst. OF MECHANICAL ENGINEERS: GRADUATES,—Storey's- 
gate. S.W.1. ‘‘Some Reflections on a Decade of Engineering 
Experience,’ Mr. E. J. Fearn, 6.15 for 6.45 p.m. 

LIVERPOOL ENGINEERING Soc.—9, The Temple, Dale-street, 
Liverpool. Monthly luncheon. Address, ‘ Fire Salvage Work,” 
Lieut.-Colonel C. 8. Lyon. 1 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture, ‘‘Modern Spectroscopy,’’ Lecture I, Dr. Herbert 
Dingle. 8 p.m. 

WOLVERHAMPTON AND District ENGINEERING Soc.—Vic- 
toria Hotel, Wolverhampton. ‘‘ Machinery and its Relation to 
Unemployment,” Mr. H. E. Partridge. 7.30 p.m. 

TurEspay, Nov. 207TH. 

British Assoc. or ReFRIGERATION.—-At Inst. of Marine 
Engineers, 85/88, Minories, E.C.3. ‘“‘ The Renaissance of the 
Absorption Machine for Industrial Refrigeration,” Dr. G. 
Maiuri. 6 p.m. 

Inst. oF Etecrricat Enoineers: N. MipLanp CENTRE. 
Hotel Metropole, Leeds, 1. ‘‘ Developments in Long-distance 
Telephone Switching,” Mr. T. 8S. Skillman. 7 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow. “ Trial Performances of a Modern 
Torpedo Boat Destroyer,” Sir Harold Yarrow. 7.30 p.m. 
Inst. oF Metrats: BrrutncHam Loca SEection.—James 
Watt Memorial Inst., Birmingham. “ Fatigue in Metals,” Dr. 
H. J. Gough, F.R.S. 7 p.m. 
Inst. or Sanrrary Enorveers.-Caxton Hall, S8.W.1. 
‘* The Duties and Experiences of a Resident Engineer on Contract 
Works,” Mr. G. Lloyd Ackers. 6 p.m. 
SHEFFIELD METALLURGICAL Assoc.——198, West-street, Shef- 
field, 1. ‘‘ The Properties of Non-hardenable Alpha-iron Steels,”’ 
Mr. S. H. Rees. 7.30 p.m. 
Wepnespay, Nov. 2lsr. 

Inst. oF Locomotive ENGINEERS.~—Queen’s Hotel, Birming- 
ham. ‘‘ Modern Tools in Locomotive Shops,” Mr. D. H. Keene. 
6.45 p.m. 
Inst. or StructuRAL Enoingeers: Scorrish Brancu.—At 
129, Bath-street, Glasgow. ‘‘The L.C.C. (General Powers) 
Act, 1909, for Reinforced Concrete and the Recommended Code 
of Practice, 1934, in Worked Examples,” Mr, W. 8. McMillan. 
7.15 p.m. 
Newcomen Soc.—At Iron and Steel Inst., 28, Victoria-street, 
8.W.1. Annual general meeting. ‘‘ Dud Dudley and the Early 
Coal-Iron Industry,”’ Mr. R. A. Mort. 5.30 p.m. 
Soc. or CHEemicat INpustRyY: JOINT MEETING WITH THE 
Inst. oF Prastic Inpustry.—At Federation of British Indus- 
tries, 21, Tothill-street, S.W.1. ‘“‘ Urea Plastics,’"’ Mr. K. M. 
Chance. 7.30 p.m. 

Tuurspay, Nov. 22np. 
Inst. or AUTOMOBILE ENGINEERS.—Red Lion Hotel, Luton. 
“The Problem of Variable Transmission,” Mr.. J. Bedford. 
7.30 p.m. 
Inst. or Civit ENGINgEERS: BIRMINGHAM AND DIstTRICT 
Assoc.—James Watt Memorial Inst., Birmingham. ‘ The 
Design of Sewage Treatment Works in the United States of 
America,” Mr. J. T. Calvert. 5.30 for 6 p.m. 
Inst. oF HEATING AND VENTILATING ENGINEERS: LONDON 
AssociATE MEMBERS AND GRADUATES.—Evening visit to Hovis, 
Ltd., Grosvenor-road, 8.W.1. 
Inst. or StructuraL Enorneers.—l0, Upper Belgrave- 
street, S.W.1. ‘‘ Welding as applied to Structural Steelwork : 
Recent Developments in Europe,’’ Mr. A. Ramsay Moon. 
6.30 p.m. 
Royat AERONAUTICAL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘Air Turbulence near the Ground,” 
Prof. Dr. Wilhelm Schmidt. 6.30 p.m. 

Fripay, Nov. 23rp. 
Cuapwick Pustiic Lectures.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘ Good Housing: The Basis of Indi- 
vidual and Social Health,’ Sir Raymond Unwin. 5.30 p.m. 
CHemicaL ENGINEERING Grovp.—Burlington House, W.1. 
“The Chemical Engineering Aspect of Low-temperature 
Carbonisation,”’ Colonel W. A. Bristow. 6 p.m. 
Inst. or ExectrricaL Encineers: N. Eastern STUDENTS’ 
Sxction.—Tilley’s Grand Assembly Rooms, Barras Bridge, 
Newcastle-upon-Tyne. Annual dance. 8 p.m. to 1 a.m. 
Inst. or MecHanicaL ENGINEERS.—Storey’s-gate, S.W.1 
Informal meeting. 7 p.m. 
Instr. or StRuctuRAL ENGINEERS: MIDLAND CoUNTIES 
Brancu.—James Watt Memorial Inst., Birmingham. ‘‘ Cranes,”’ 
Mr. B. W. Thompson. 6.30 p.m. 
Junior Inst. of ENGInEERS.-—39, Victoria-street, 5.W.1. 
‘** Notes and Hints on the Application of Ball and Roller Bear- 
ings,” Mr. R. O. Baird. 7.30 p.m. 
MancuesteR Assoc. OF ENGINEERS.—Engineers’ Club, 








and Cast Aluminium Alloys on Design,’ Mr. W. C. Devereux. 
7.30 p.m. 





Middlesbrough. ‘‘ A Few Notes on Continental Steel Foundry 
Practice and Castings,” Mr. J. G. Wrightson. 7.45 p.m. 





Manchester. “‘ Lifting Tackle: Its Care and Maintenance,” 
Mr. A. Taylor. 7.15 p.m. 
















































